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Since its original conception in 1992, this booklet has undergone many updates and 
transformations. This 2013 version includes updated sections on antiretroviral pharmacologic and 
pharmacokinetic properties and additional and expanded drug interaction tables. As principles of 
HIV therapy evolve, and as new agents continue to emerge, antiretroviral combination regimens 
become increasingly complex. Now, more than ever, factors such as efficacy, toxicity, drug 
interactions, medication adherence, and cost need to be carefully considered when designing a 
particular treatment regimen for an individual patient. A new section on pharmacology of directly 
acting antivirals (DAAs) for hepatitis C infection has also been added.

Costs of various treatment protocols are listed in Canadian dollars. Please note that the prices 
are approximate, and are based on 2012 data from sources including the Ontario Drug Benefit 
Formulary, the Alberta Drug Benefit List, average wholesale prices (for non-formulary drugs, 
3%-6% savings may be applied to direct orders where applicable), and the Johns Hopkins HIV 
Guide (http://www.hopkins-hivguide.org). Also, please note that total costs of each regimen 
do NOT include a dispensing fee. Where drug dosage is on a mg/kg basis, doses have been 
calculated for an average body weight of 70 kg.

Please note that the treatment protocols described are merely recommendations summarized 
from currently available practice guidelines. Since the standards of care in HIV are continually 
changing, and new therapeutic options are constantly emerging, it is the responsibility of each 
practitioner to stay abreast of new developments. These protocols are not meant to be absolute 
nor universal, and should always be utilized in conjunction with the informed clinical judgement 
of the practitioner.

Information in the pharmacologic and drug interactions sections are based on currently available 
data, including product monographs, published references, conference abstracts and posted 
guidelines (as noted in the Reference section). However, given the rapid pace of developments in 
this therapeutic area, it is acknowledged that these tables are not all-inclusive. Not all possible 
drug combinations have been studied for potential interaction, and new drug combinations 
are continually being developed. Therefore, please use caution whenever adding or modifying 
therapy, and consult a health care professional when possible. Readers may also refer to the 
clinic website: www.hivclinic.ca, for additional information and regular updates.
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Drug Interactions with CCR5 Antagonists 
 
 Maraviroc, MVC, Celsentri  

(Pfizer) 
Aplaviroc (GSK) 
(***no longer in 
clinical studies) 

Vicriviroc (Merck) 
(***no longer in 
clinical studies) 

Doses under study 150-600 mg BID, depending 
on concomitant medications 

400-600 mg BID 5-15 mg QD, 10-50 mg 
BID 

Metabolism 3A4, Pgp 3A4, 2C19 (minor), 
weak 3A inhibitor 1 

Substrate of P-
glycoprotein. 

CYP3A4 

Food Effect ↓ 33% AUC with high fat 
meal 

↑ 47-63% AUC2 ↓ rate of absorption 
and ↓ Cmax 58%, 

AUC not significantly 
affected by high-fat 

meal.  Administer with 
or without food.3 

Interactions with Antiretrovirals: 

atazanavir When maraviroc 300 mg BID 
was given with atazanavir 
400 mg QD, maraviroc AUC 
↑ 3.6-fold, Cmax ↑ 2.1-fold, 
Cmin ↑ 4.2-fold.  Reduction of 
maraviroc dose by 50% in the 
presence of protease 
inhibitors/potent CYP3A4 
inhibitors is recommended.4 

  

Atazanavir/ritonavir When maraviroc 300 mg BID 
was given with atazanavir 
300/ritonavir 100 mg QD, 
maraviroc AUC ↑ 4.9-fold, 
Cmax ↑ 2.7-fold, Cmin ↑6.7-
fold.  Reduction of maraviroc 
dose by 50% in the presence 
of protease inhibitors/potent 
CYP3A4 inhibitors is 
recommended.4 
 
In 15 HIV-positive patients 
who received maraviroc 150 
mg plus atazanavir 300/100 
mg daily as part of a PK 
substudy of a randomized 48 
week trial comparing 
MVC/ATVr vs ATVr + 
TDF/FTC, adequate 
maraviroc exposures were 
achieved at week 2:  AUC 
4330 ng.h/mL, Cavg 180 
ng/mL, Cmax 650 ng/mL, 
Cmin 37 ng/mL.  All subjects 
achieved the targeted Cavg 
>75 ng/mL for near maximal 
virologic efficacy based upon 

Combination of 
aplaviroc 400 mg BID 
or 800 mg QD plus 
atazanavir 300 
mg/ritonavir 100 mg QD 
in healthy volunteers 
resulted in significant 
increases in aplaviroc 
exposures (7-13 fold ↑ 
AUC, 2-5 fold ↑ Cτ,) 
with a greater effect 
when aplaviroc was 
dosed QD.  Atazanavir 
kinetics were not 
significantly changed in 
the presence of 
aplaviroc.8   

The combination of 
vicriviroc 15 
mg/ritonavir 100 mg 
QD plus atazanavir 
300 mg QD in healthy 
volunteers did not lead 
to significant changes 
in vicriviroc plasma 
levels, compared to 
vicriviroc 15 mg QD 
/ritonavir 100 mg BID 
alone.  Vicriviroc may 
be added to a 
ritonavir-boosted PI 
regimen without 
dosage adjustment.9 
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 Maraviroc, MVC, Celsentri  
(Pfizer) 

Aplaviroc (GSK) 
(***no longer in 
clinical studies) 

Vicriviroc (Merck) 
(***no longer in 
clinical studies) 

exposure-response analysis 
from the MERIT study.5  
Week 24 interim analysis 
results of the randomized trial 
showed similar outcomes in 
both arms.6 
 
Modeling of maraviroc 
kinetics showed that 
maraviroc 150 mg QD plus 
ATV 300/100 mg QD in HIV-
positive subjects yielded 
lower Cmax and Cavg but 
higher Cmin and effective 
constant concentrations 
compared to maraviroc 300 
mg BID alone in healthy 
volunteers.7   

AZT/3TC In healthy volunteers, 
Combivir 1 tab BID + 
maraviroc 300 mg 
BID/placebo for 7 days 
showed no clinically relevant 
effect on the kinetics of 
AZT/3TC.10 

 In healthy volunteers, 
Combivir 1 tab BID + 
vicriviroc 50 mg BID 
for 7 days showed no 
clinically relevant 
effect on the kinetics of 
AZT/3TC or of 
vicriviroc.11 

Darunavir/ritonavir In healthy subjects, 
maraviroc 150 mg BID plus 
darunavir 600/ritonavir 100 
mg BID resulted in 2.3-fold ↑ 
Cmax, 4-fold ↑ AUC of 
maraviroc vs. maraviroc 
administered alone.  Reduce 
maraviroc dose to 150 mg 
BID when coadministering 
with darunavir/ ritonavir.12 
 
In a retrospective review, 
peak and trough levels were 
compared in HIV-positive 
patients taking either 
maraviroc 300 mg BID plus 
tenofovir/FTC, maraviroc 
300 mg QD plus darunavir 
800/100 mg QD or 
maraviroc 150 mg QD plus 
darunavir 800/100 mg QD.  
Maraviroc concentrations 
were comparable between 
the groups and all Ctrough 
>25 ng/mL.  Cpeak did not 
exceed 1000 ng/mL and no 

 Open label, multidose 
study in healthy adult 
subjects (n=12) to 
investigate the PK 
effects of vicriviroc 
30mg daily + RTV 
100mg BID +/- DRV 
600mg BID.  Addition 
of darunavir led to 
7%↓ AUC, 17% ↓ 
Cmax, 3% ↑  Cmin of 
vicriviroc.  Darunavir 
did not alter VCV 
levels to clinically 
important extent.  No 
dose adjustment 
required.14 
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 Maraviroc, MVC, Celsentri  
(Pfizer) 

Aplaviroc (GSK) 
(***no longer in 
clinical studies) 

Vicriviroc (Merck) 
(***no longer in 
clinical studies) 

cases of postural hypotension 
were noted.  In the BID 
group, median Cpeak was 
384 and Ctrough was 48 
ng/mL, in the MVC 300 mg 
QD group, median Cpeak 
was 773 and Ctrough was 70 
ng/mL, and in the MVC 150 
mg QD group, median 
Ctrough was 50 ng/mL.  All 
darunavir concentrations 
were therapeutic.13 
 
See additional entry for 
darunavir/ritonavir + 
etravirine plus maraviroc. 

Efavirenz When maraviroc 100 mg BID 
was given with efavirenz 600 
mg QD, maraviroc AUC ↓ 
50%, Cmax ↓ 60%.  Doubling 
maraviroc dose to 200 mg 
BID corrected maraviroc 
exposures.  When 
administering maraviroc 
with EFV (in the absence of 
PIs), doubling maraviroc 
dose is recommended.4 
 
An in vitro-in vivo 
extrapolation model was 
developed to describe the 
kinetics of maraviroc in HIV-
infected patients switching 
from efavirenz-containing 
therapy.  The model predicted 
that MVC exposures similar 
to those with MVC 300 mg 
BID alone could be achieved 
via two scenarios following a 
switch from EFV: 
• MVC 600 mg BID x 1 

week followed by 
standard 300 mg BID 
dosing 

• MVC 450 mg BID x 2 
weeks followed by 
standard BID dosing15 

In healthy adults, 
coadministration of 
aplaviroc 600 mg BID 
and efavirenz 600 mg 
QD for 10 days led to 
57% ↓ AUC and 61% ↓ 
Cτ of aplaviroc.  
Efavirenz exposures 
were not significantly 
different compared to 
historical controls.16   
Co-administration with 
a boosted PI regimen 
(e.g., FPV/rtv 700/100 
mg BID) may be 
effective in counter-
acting the inductive 
effects of EFV.17  

In healthy adults, 
coadministration of 
efavirenz 600 mg QD 
and vicriviroc 10 mg 
QD for 14 days 
resulted in 81% ↓ 
AUC, 67% ↓ Cmax of 
vicriviroc vs. vicriviroc 
alone.   
 
When vicriviroc was 
given with efavirenz 
plus ritonavir 100 mg 
QD, vicriviroc AUC ↑ 
384%, Cmax ↑ 196% 
vs. vicriviroc alone.18   

Elvitegravir/ ritonavir In a randomized, healthy 
subject study (n=28), 
volunteers received EVG/r 
150/100mg QD for 10 days 
followed by EVG 150/100mg 
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QD plus maraviroc 150mg 
BID for 10 days or vice versa.  
No clinically relevant changes 
in EVG/rtv kinetics were 
observed with the 
combination, while maraviroc 
exposures were ↑ in the 
presence of EVG/rtv 
(maraviroc AUC ↑ 2.15 fold, 
Cmax ↑ 2.86 fold).     
Therefore, reduce maraviroc 
dose to 150mg BID when 
used with EVG/r (same as 
dose recommendation for 
MVC + other CYP 3A4 
inhibitors).19 

Etravirine 
 
*See additional entry 
for 
darunavir/ritonavir 
+ etravirine plus 
maraviroc. 

Total maraviroc 
concentrations over a 12-hour 
period are reduced by 53% 
(AUC12) and peak levels of 
maraviroc (Cmax) by 60% in 
the presence of etravirine.  
 
Therefore, if a patient isn't 
also taking a potent CYP3A4 
inhibitor such as RTV-
boosted protease inhibitor, 
maraviroc dose should be 
increased to 600mg twice 
daily.  No dose adjustment of 
etravirine is required. 
 
In 64 HIV-positive patients 
taking maraviroc 300 or 600 
mg BID plus etravirine 200 
mg BID without PIs, 67% 
Ctrough were <75 ng/mL 
(75% with maraviroc 300 mg 
BID and 63% with maraviroc 
600 mg BID).  Mean 
maraviroc Ctrough was 53 
and 60 ng/mL in the 300 and 
600 mg BID groups, 
respectively.  Etravirine 
Ctrough  was 723 ng/mL, 
approximately 180-fold higher 
than the protein-adjusted 
EC50 for wild type virus20  
 
In a cohort of patients 
receiving maraviroc and 
raltegravir with or without 
etravirine, significantly lower 
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maraviroc Ctrough were 
observed when combined 
with etravirine vs. without 
etravirine (57 vs 173.5 ng/mL 
respectively, p=0.01).  
Patients treated with 
maraviroc had significantly 
greater CD4 increases versus 
those not on maraviroc.21 

Fosamprenavir In healthy volunteers, 
combination of maraviroc 300 
mg BID plus fosamprenavir 
1400 mg BID led to reduced 
concentrations of both 
drugs:22 
• MVC AUC ↓13%, Cmax 

↓ 11%, Cmin ↓28% 
• APV AUC ↓ 44%, Cmax 

↓ 51%, Cmin ↓ 1% 
Data suggest that standard 
dose maraviroc may be used 
with fosamprenavir. 

  

Fosamprenavir/ 
ritonavir 

In healthy volunteers, 
combination of maraviroc 300 
mg BID plus fosamprenavir 
1400/ritonavir 100 mg QD led 
to reduced concentrations of 
both drugs:22 
• MVC AUC ↓2%, Cmax ↓ 

7%, Cmin ↓23% 
• APV AUC ↓ 21%, Cmax 

↓ 32%, Cmin ↓ 36% 
In same study, combination of 
maraviroc 300 mg BID plus 
fosamprenavir 700/ritonavir 
100 mg BID led to:  
• MVC AUC ↓66%, Cmax 

↓ 70%, Cmin ↓54% 
• APV AUC ↓ 26%, Cmax 

↓ 31%, Cmin ↓ 24% 
Need for MVC dose ↑ with 
FPV/r BID is unknown.22 
 
In an open-label, fixed 
sequence study in healthy 
volunteers, cohort 1 received 
maraviroc 300 mg BID 
alone, fosamprenavir 
700/100 mg BID alone, then 
the combination.  With 
coadministration, maraviroc 
AUC ↑ 2.49 fold, Cmax ↑ 

 The combination of 
vicriviroc 15 mg QD 
plus fosamprenavir 
700 mg/ritonavir 100 
mg BID in healthy 
volunteers did not lead 
to significant changes 
in vicriviroc plasma 
levels, compared to 
vicriviroc 15 mg 
QD/ritonavir 100 mg 
BID alone.  Vicriviroc 
may be added to a 
ritonavir-boosted PI 
regimen without 
dosage adjustment.9 
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52% and Ctau ↑ 4.74-fold, 
while amprenavir AUC ↓ 
35%, Cmax ↓ 34% and Ctau 
↓ 36%.  In cohort 2, 
volunteers received 
maraviroc 300 mg QD alone, 
fosamprenavir 1400/100 mg  
QD alone, then the 
combination.  With 
coadministration, maraviroc 
AUC ↑ 2.26 fold, Cmax ↑ 
45% and Ctau ↑ 1.8-fold, 
while amprenavir AUC ↓ 
30%, Cmax ↓ 29% and Ctau 
↓ 15%.  The combination was 
well tolerated.  Further 
investigation of maraviroc 300 
mg QD with fosamprenavir 
1400/100 mg QD is 
suggested.23 

Indinavir/ritonavir   The combination of 
vicriviroc 15 mg QD 
plus indinavir 800 
mg/ritonavir 100 mg  
BID in healthy 
volunteers did not lead 
to significant changes 
in vicriviroc plasma 
levels, compared to 
vicriviroc 15 mg 
QD/ritonavir 100 mg 
BID alone.  Vicriviroc 
may be added to a 
ritonavir-boosted PI 
regimen without 
dosage adjustment.9 

Lamivudine Maraviroc had no effect on 
the pharmacokinetics of 
lamivudine.24 

  

Lopinavir/ritonavir When maraviroc 100 mg BID 
was given with 
lopinavir/ritonavir 400/100 mg 
BID, maraviroc AUC ↑ 3.8-
fold, Cmax ↑ 1.8-fold, Cmin ↑ 
9.2-fold.  Reduction of 
maraviroc dose to 50 mg BID 
resulted in maraviroc AUC ↑ 
1.6-fold.   
 
Maraviroc 50% dose 
reduction in the presence 
of protease 

 Vicriviroc exposure ↑ 
similarly by ritonavir or 
lopinavir/ritonavir:  
 
In healthy subjects, 
vicriviroc 10 mg QD 
was given alone or 
with ritonavir 100 mg 
QD or 
lopinavir/ritonavir 400 
mg QD for 14 days.  In 
the presence of 
ritonavir, vicriviroc 
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inhibitors/potent CYP3A4 
inhibitors is 
recommended.4 
 
When maraviroc was given 
as 150 mg QD with 
lopinavir/ritonavir 400/100 mg 
BID in HIV-infected subjects 
(n=10), median (IQR) 
maraviroc concentrations 
were as follows:  AUC24h 
4694 (3923-5516) hr*ng/ml, 
Cavg 179 (159 -221) ng/ml, 
Cmax 601 (491-689) ng/ml, 
Cmin 59 (39-64) ng/ml.  All 10 
subjects achieved the 
targeted Cavg (> 75 ng/ml).25   

AUC ↑ 5.4-fold and 
Cmax ↑ 2.5-fold, while 
in the presence of 
lopinavir/rtv, vicriviroc 
AUC ↑ 4.2-fold and 
Cmax ↑ 2.3-fold.  Both 
combinations were 
well tolerated.26 

nelfinavir   The combination of 
vicriviroc 15 mg QD 
/ritonavir 100 mg BID 
plus nelfinavir 1250 
mg BID in healthy 
volunteers did not lead 
to significant changes 
in vicriviroc plasma 
levels, compared to 
vicriviroc 15 mg QD 
/ritonavir 100 mg BID 
alone.  Vicriviroc may 
be added to a 
ritonavir-boosted PI 
regimen without 
dosage adjustment.9 

Nevirapine In a cohort of HIV+ subjects 
(n=8) stabilized on 
nevirapine, 3TC and 
tenofovir, kinetics of single 
dose maraviroc 300 mg were 
unchanged vs. control data in 
HIV+ subjects receiving 
maraviroc alone for 10 
days.27 

  

Raltegravir In an open-label, fixed 
sequence study, healthy 
subjects (n=18) received 
raltegravir 400 mg BID for 3 
days, then maraviroc 300 mg 
BID for 6 days, then both 
drugs together for 3 days.  
Plasma drug concentrations 
were measured on the last 
day of each phase.  When 
maraviroc and raltegravir 
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were co-administered, mean 
maraviroc AUC ↓ 14% and 
Cmax ↓ 20% and mean 
raltegravir AUC ↓ 37% and 
Cmax ↓ 33% respective 
relative to each drug 
administered alone.  The 
mechanism may be via 
decreased absorption or 
increase in first-pass 
metabolism. 
 
The authors considered these 
changes not to be clinically 
significant, and dose 
adjustments are not 
suggested.  Monitoring for 
safety and efficacy is 
recommended with this 
combination.28 

Ritonavir When maraviroc 100 mg BID 
was given with ritonavir 100 
mg BID, maraviroc AUC ↑ 
2.6-fold, Cmax ↑ 1.3-fold.  
Reduction of maraviroc dose 
to 50 mg BID gave similar 
exposures as maraviroc 100 
mg BID alone.  Maraviroc 
50% dose reduction in the 
presence of protease 
inhibitors/potent CYP3A4 
inhibitors is recommended.4 

 In healthy volunteers, 
ritonavir 100 mg QD or 
100-400 mg BID plus 
vicriviroc 10 mg BID 
significantly ↑ SCH 
AUC 500% (469-
585%) and Cmax 
350% (301-395%), 
regardless of ritonavir 
dose.29   

saquinavir When maraviroc 100 mg BID 
was given with saquinavir-sgc 
1200 mg TID, maraviroc AUC 
↑ 4.3-fold, Cmax ↑ 3.3-fold.  
Reduction of maraviroc dose 
by 50% in the presence of 
protease inhibitors/potent 
CYP3A4 inhibitors is 
recommended.4 

  

Saquinavir/ritonavir When maraviroc 100 mg BID 
was given with saquinavir-
sgc/ritonavir 1000/100 mg 
BID, maraviroc AUC ↑ 9.8-
fold, Cmax ↑ 4.8-fold.  
Reduction of maraviroc dose 
to 25 mg BID resulted in 
maraviroc AUC ↑ 1.4-fold.  
Maraviroc 50% dose 
reduction in the presence of 
protease inhibitors/potent 

 The combination of 
vicriviroc 15 mg QD 
plus saquinavir-sgc 
1000 mg/ritonavir 100 
mg BID in healthy 
volunteers did not lead 
to significant changes 
in vicriviroc plasma 
levels, compared to 
vicriviroc 15 mg 
QD/ritonavir 100 mg 
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CYP3A4 inhibitors is 
recommended.24 
 
 

BID alone.  Vicriviroc 
may be added to a 
ritonavir-boosted PI 
regimen without 
dosage adjustment.9 

tenofovir Maraviroc 300 mg BID did not 
affect kinetics of tenofovir 300 
mg QD.4 

Healthy volunteer, 
randomized study of 
tenofovir 300 mg daily 
and aplaviroc 600 mg 
BID showed no 
significant effect of 
tenofovir on aplaviroc 
AUC or Cmax, and a 
moderate increase in 
Cτ of 80%.  Tenofovir 
pharmacokinetics were 
not changed in the 
presence of aplaviroc.30 

In healthy volunteers, 
tenofovir 300 mg QD 
plus vicriviroc 10 mg 
BID for 7 days showed 
no clinically relevant 
effect on the kinetics of 
either drug.  Tenofovir 
was given with the 
morning vicriviroc dose 
with food.31 

Tipranavir/ ritonavir Combination of maraviroc 
150 mg BID plus tipranavir 
500/200 mg BID in healthy 
subjects did not lead to any 
significant changes in 
maraviroc exposures.32 
Regular dosing of maraviroc 
(i.e., 300 mg BID) may be 
used with tipranavir/ritonavir. 

 Vicriviroc 15 mg QD 
was administered with 
ritonavir 200 mg BID 
or with tipranavir 500 
mg/ ritonavir 200 mg 
BID in healthy 
subjects.  When 
compared to VCV 
values with RTV alone, 
the addition of 
tipranavir did not 
significantly alter VCV 
exposure.  Vicriviroc 
dose adjustment is not 
required when co-
administering with 
tipranavir/ ritonavir.33 

Zidovudine Maraviroc had no effect on 
the pharmacokinetics of 
zidovudine.24 

  

Multi-ARV drug interactions: 

Darunavir/ritonavir + 
etravirine 

Co-administration of 
etravirine/darunavir/ritona
vir with maraviroc increased 
the exposure of maraviroc by 
210% (AUC12) and peak 
levels (Cmax) by 77% 
compared to maraviroc 
alone.  
 
Thus, if maraviroc is being 
dosed alongside etravirine 
and darunavir together, a 
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maraviroc dose reduction to 
150mg twice daily is 
necessary.  No dose 
adjustment of ETV is 
necessary.34 

Efavirenz plus 
fosamprenavir/ 
ritonavir 

 Co-administration of 
aplaviroc 400 mg BID, 
fosamprenavir 700 
mg/ritonavir 100 mg 
BID and efavirenz 600 
mg QD led to a 2.6-fold 
↑ AUC and 2.5-fold ↑ 
Ctau of aplaviroc 
compared to aplaviroc 
alone.17 
 
Therefore, co-
administration with a 
boosted PI regimen 
appears to be effective 
in counter-acting the 
inductive effects of 
EFV. 

 

Efavirenz plus 
lopinavir/ritonavir 

When maraviroc 300 mg BID 
was given with 
lopinavir/ritonavir 400/100 
mg BID plus efavirenz 600 
mg QD, maraviroc AUC ↑ 
2.5-fold, Cmax ↑ 1.3-fold, 
Cmin ↑ 6.3-fold vs. 
maraviroc alone.24   
 
Maraviroc 150 mg BID dose 
recommended.24 

  

Efavirenz plus 
saquinavir/ritonavir 

When maraviroc 100 mg BID 
was given with saquinavir-
sgc/ritonavir 1000/100 mg 
BID plus efavirenz 600 mg 
QD, maraviroc AUC ↑ 5-fold, 
Cmax ↑ 2.3-fold, Cmin ↑ 8.4-
fold vs. maraviroc alone.24   
 
Maraviroc 150 mg BID dose 
recommended.24 

  

Interactions with other medications: 

Carbamazepine   In healthy volunteers 
who received 
carbamazepine plus 
vicriviroc 30 mg with or 
without ritonavir, 
carbamazepine did not 
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alter VCV exposure 
when dosed with 100 
mg BID RTV.  If CBZ 
is coadministered with 
VCV in a RTV-boosted 
PI-containing regimen, 
no VCV dose 
adjustment is required, 
but the RTV dose 
should be increased, 
to 100 mg BID or 200 
mg QD.35 

Digoxin In healthy subjects who 
received maraviroc 300 mg 
BID for 6 days, the 
pharmacokinetics of single 
dose digoxin 0.25 mg were 
not altered in the presence of 
maraviroc compared to 
digoxin administered alone.  
This suggests that maraviroc 
is not a P-gp inhibitor and that 
dose adjustments are not 
required.36   

  

Hmg Co-A 
Reductase Inhibitors 
(statins) 

CCR5 receptors, are located 
on cholesterol-rich 'lipid rafts' 
within cell membranes.  
Statins may reduce lipid raft 
numbers, potentially altering 
CCR5 availability and 
efficacy.  A post-hoc analysis 
of the MOTIVATE studies 
assessed viral load and CD4 
counts in 84 patients (of 840 
total number of subjects) on 
statins (i.e., on statins at 
baseline and throughout 
study or at least 300 days).   
There was no difference in 
mean VL reduction, % 
achieving <50 copies/mL and 
CD4 increases at 48 weeks 
between study subjects on 
vs. not on statins.37 

  

Ketoconazole When given with 
ketoconazole 400 mg QD, 
maraviroc AUC ↑ 5-fold, 
Cmax ↑ 3.4-fold.  Reduction 
of maraviroc dose by 50% in 
the presence of protease 
inhibitors/potent CYP3A4 
inhibitors is recommended.4 

 In healthy volunteers 
who received 
ketoconazole plus 
vicriviroc 30 mg with or 
without ritonavir, 
exposure of VCV was 
substantially increased 
(503% based on AUC) 
when administered 
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concomitantly just with 
keto, while keto only 
modestly increased 
VCV concentrations 
(136% based on AUC) 
in the presence of 
RTV, compared to 
VCV alone.35 

Midazolam Maraviroc 300 mg BID had no 
effect on single-dose 
exposure of midazolam 7.5 
mg.4 

 In healthy volunteers 
who received 
midazolam plus 
vicriviroc 30 mg with or 
without ritonavir, 
midazolam exposure 
was not affected by 
VCV administered 
alone, but was 
markedly increased 
when VCV was 
administered with 
RTV, a potent 
CYP3A4 inhibitor. 35 

Oral contraceptives Maraviroc 100 mg BID had no 
effect on exposure of 
ethinylestradiol 
30ug/levonorgestrel  150ug 
QD.4 

  

Phosphodiesterase-
5 Inhibitors 

No pharmacokinetic 
interaction is expected, as 
maraviroc does not inhibit 
CYP3A4.  However, the PDE-
5 inhibitors can decrease 
blood pressure and maraviroc 
doses >600 mg can increase 
the risk of postural 
hypotension.  Maraviroc 300 
mg BID should be 
administered with caution.38 
 
In 18 healthy subjects who 
received maraviroc 300 mg 
BID for 3 days plus single-
dose vardenafil 20 mg, no 
clinically significant additive 
declines in systolic or 
diastolic blood pressures 
(both standing and supine) 
were noted.39   

  

Rifabutin   In healthy volunteers 
who received rifabutin 
plus vicriviroc 30 mg 
with or without 
ritonavir, rifabutin did 
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not alter VCV 
exposure when dosed 
with 200 mg QD RTV.   
If rifabutin is 
coadministered with 
VCV in a RTV-boosted 
PI-containing regimen, 
no VCV dose 
adjustment is required, 
but the RTV dose 
should be increased, 
to 100 mg BID or 200 
mg QD.35  

Rifampin When maraviroc 100 mg BID 
was given with rifampin 600 
mg QD, maraviroc AUC and 
Cmax ↓ 70%, Cmin ↓ 78%.  
Doubling maraviroc dose to 
200 mg BID corrected 
maraviroc exposures.4   
 
When administering 
maraviroc with rifampin, 
doubling maraviroc dose (to 
600 mg BID) is 
recommended.  

 In healthy volunteers 
who received rifampin 
plus vicriviroc 30 mg 
with or without 
ritonavir, rifampin 
markedly decreased 
VCV exposure when 
dosed with 100 mg 
BID RTV; the relative 
oral bioavailability of 
VCV + RTV with 
rifampin compared to 
VCV + RTV alone was 
11.6% based on AUC. 
Coadministration of 
rifampin with VCV is 
not recommended.35 

Rifapentine Reduction in maraviroc 
exposure anticipated with 
coadministration.  Avoid 
combination.40 

  

Trimethoprim Maraviroc 300 mg BID did not 
affect kinetics of trimethoprim 
960 mg BID.4 

  

 
References: 
1. Johnson B, Song I, Adkinson K, et al. 873140, a novel CCR5 receptor antagonist, does not 

significantly interact with major drug metabolizing enzymes [abstract 75]. 6th International 
Workshop on Clinical Pharmacology of HIV Therapy  April 28-30, 2005, Quebec. 

 
2. Adkinson K, Song I, Fang L, et al. The effect of food and formulation on the pharmacokinetics of 

the novel CCR5 antagonist, 873140 [abstract 81]. 6th International Workshop on Clinical 
Pharmacology of HIV Therapy  April 28-30, 2005, Quebec. 

 
3. Keung A, Sansone A, Caceres M, et al. Effect of Food on Bioavailability of SCH 417690 in 

Healthy Volunteers [abstract A-1200]. 45th Interscience Conference on Antimicrobial Agents and 
Chemotherapy    December 16-19, 2005, Washington, DC. 

 



14 DRUG INTERACTIONS WITH CCR5 INHIBITORS

Academic copyright.  Alice Tseng, Pharm.D.FCSHP, AAHIVP, Toronto General Hospital, Toronto, ON 
www.hivclinic.ca July 9, 2012 Page 14 of 16 

4. Abel S, Russell D, Ridgway C, et al. Overview of the drug-drug interaction data for maraviroc 
(UK-427,857) [abstract 76]. 6th International Workshop on Clinical Pharmacology of HIV Therapy  
April 28-30, 2005, Quebec. 

 
5. Vourvahis M, Vallun SR, Damle B, et al. Pharmacokinetics of QD maraviroc administered as part 

of a novel NRTI-sparing regimen with atazanavir/ritonavir in HIV treatment-naive patients 
[abstract 37]. 11th International Workshop on Clinical Pharmacology of HIV Therapy, April 5-7, 
2010, Sorrento, Italy. 

 
6. Mills A, Mildvan D, Podzamczer D, et al. Safety and immunological activity of once daily 

maraviroc in combination with ritonavir-boosted atazanavir compared to emtricitabine 200 
mg/tenofovir 300 mg QD plus ATVr in treatment-naive patients infected with CCR5-tropic HIV-1 
(Study A4001078):  a week 24 planned interim analysis [abstract THLBB203]. XVIII International 
AIDS Conference, July 18-23, 2010, Vienna, Austria. 

 
7. Weatherley B, Vourvahis M, McFadyen L. Modeling of maraviroc pharmacokinetics in the 

presence of atazanavir/ritonavir in healthy volunteers and HIV-1-infected patients [abstract P_05]. 
12th International Workshop on Clinical Pharmacology of HIV Therapy, April 13-15, 2011, Miami, 
USA. 

 
8. Song I, Adkison K, Shachoy-Clark A, et al. Pharmacokinetic interaction between 873140 and 

atazanavir/ritonavir [abstract A-1196]. 45th Interscience Conference on Antimicrobial Agents and 
Chemotherapy   December 16-19, 2005, Washington, DC  

 
9. Sansone A, Keung A, Tetteh E, et al. Pharmacokinetics of vicriviroc are not affected in 

combination with five different protease inhibitors boosted by ritonavir [abstract 582]. 13th 
Conference on Retroviruses and Opportunistic Infections, February 5-8, 2006, Denver, CO. 

 
10. Russell D, Abel S, Hackman F, et al. The effect of maraviroc (UK-427,857) on the 

pharmacokinetics of 3TC/AZT (Combivir) in healthy subjects [abstract 30]. 6th International 
Workshop on Clinical Pharmacology of HIV Therapy  April 28-30, 2005, Quebec. 

 
11. Sansone A, Guillaume M, Kraan M, et al. The pharmacokinetics of SCH 417690 when 

administered alone and in combination with lamivudine/zidovudine [abstract 84]. 6th International 
Workshop on Clinical Pharmacology of HIV Therapy  April 28-30, 2005, Quebec. 

 
12. Abel S, Ridgway C, Hamlin J, et al. An open, randomised, 2-way crossover study to investigate 

the effect of darunavir/ritonavir on the pharmacokinetics of maraviroc in healthy subjects [abstract 
55]. 8th International Workshop on Pharmacology of HIV Therapy, April 16-18, 2007, Budapest, 
Hungary. 

 
13. Okoli C, Siccardi M, Thomas-William S, et al. Once daily maraviroc 300 mg or 150 mg in 

combination with ritonavir-boosted darunavir 800/100 mg. J Antimicrob Chemother 
2012;67(3):671-4. 

 
14. Kasserra C, Sansone-Parsons A, Keung A, et al. Vicriviroc pharmacokinetic parameters are 

unchanged when co-administered with darunavir in a ritonavir-containing regimen (abstract P35). 
9th International Workshop on Clinical Pharmacology of HIV Therapy, April 7-9  2008, New 
Orleans, LA. 

 
15. Schipani A, Waters L, Siccardi M, et al. Use of an in vitro to in vivo extrapolation to choose the 

best strategy for patients switching from efavirenz to maraviroc [abstract P_17]. 13th International 
Workshop on Clinical Pharmacology of HIV Therapy, April 16-18, 2012, Barcelona, Spain. 

 



15DRUG INTERACTIONS WITH CCR5 INHIBITORS

Academic copyright.  Alice Tseng, Pharm.D.FCSHP, AAHIVP, Toronto General Hospital, Toronto, ON 
www.hivclinic.ca July 9, 2012 Page 15 of 16 

16. Adkison K, Fang L, Shachoy-Clark A, et al. The pharmacokinetic interaction between the entry 
inhibitor 873140 and efavirenz in healthy adults [abstract A-1197]. 45th Interscience Conference 
on Antimicrobial Agents and Chemotherapy   December 16-19, 2005, Washington, DC  

 
17. Adkison K, Fang L, Shachoy-Clark A, et al. Coadministration of fosamprenavir/ritonavir 

overcomes the effect of efavirenz induction on 873140 pharmacokinetics [abstract A-1194]. 45th 
Interscience Conference on Antimicrobial Agents and Chemotherapy December 16-19, 2005, 
Washington, DC. 

 
18. Sansone A, Saltzman M, Rosenberg M, et al. Pharmacokinetics of SCH 417690 administered 

alone or with ritonavir and efavirenz in healthy volunteers [abstract 79]. 6th International 
Workshop on Clinical Pharmacology of HIV Therapy  April 28-30 2005, Quebec. 

 
19. Ramanathan S, Abel S, Tweedy S, et al. Pharmacokinetic interaction of ritonavir-boosted 

elvitegravir and maraviroc. JAIDS 2010;53(2):209-14. 
 
20. Solas C, Garraffo R, Gagnieu MC, et al. Pharmacokinetic interaction between maraviroc and 

etravirine:  a multicentre study in HIV-patients receiving an antiretroviral regimen without PI 
[abstract O_13]. 12th International Workshop on Clinical Pharmacology of HIV Therapy, April13-
15, 2011, Miami, USA. 

 
21. Corcione S, Calcagno A, Bonora S, et al. Clinical pharmacology of complex regiment of 

antiretroviral therapy including etravirine, maraviroc and raltegravir [abstract P_29]. 12th 
International Conference on Clinical Pharmacology of HIV Therapy, April 13-15th, 2011, Miami, 
USA. 

 
22. Luber A, Condoluci D, Slowinski PD, et al. Steady-state pharmacokinetics of maraviroc and 

amprenavir alone and in combination after maraviroc is given BID with unboosted or ritonavir-
boosted fosamprenavir once- or twice-daily in fasted healthy volunteers [abstract P_31]. 10th 
International Workshop on Clinical Pharmacology of HIV Therapy, April 15-17, 2009, Amsterdam, 
the Netherlands. 

 
23. Vourvahis M, Plotka A, Mendes da Costa L, et al. Pharmacokinetic interaction between maraviroc 

and fosamprenavir/ritonavir:  an open-label, fixed-sequence study in healthy volunteers [abstract 
P_12]. 13th International Workshop on Clinical Pharmacology of HIV Therapy, April 16-18, 2012, 
Barcelona, Spain. 

 
24. Pfizer Labs. SELZENTRY (maraviroc) Prescribing Information. New York, NY August, 2007. 
 
25. Bonora S, Nozza S, González de Requena D, et al. Pharmacokinetics of maraviroc administered 

at 150 mg QD in association with lopinavir/ritonavir as a part of a novel NRTI-sparing regimen in 
naïve patiens [abstract CDB293] 6th IAS Conference on HIV Pathogenesis, Treatment and 
Prevention, July 17-20, 2011, Rome, Italy. 

 
26. Sansone A, Saltzman M, Rosenberg M, et al. Pharmacokinetics of SCH 417690 administered 

alone or in combination with ritonavir or lopinavir/ritonavir [abstract 83]. 6th International 
Workshop on Clinical Pharmacology of HIV Therapy  April 28-30, 2005, Quebec. 

 
27. Muirhead G, Russell D, Pozniak A, et al. A novel probe drug interaction study to investigate the 

effect of selected ARV combinations on the PK of a single oral dose of Maraviroc in HIV+ve 
subjects [abstract 31]. 6th International Workshop on Clinical Pharmacology of HIV Therapy April 
28-30, 2005, Quebec. 

 
28. Andrews E, Glue P, Fang J, et al. Assessment of the pharmacokinetics of co-administered 

maraviroc and raltegravir. Br J Clin Pharmacol 2010;69:51-7. 
 



16 DRUG INTERACTIONS WITH CCR5 INHIBITORS

Academic copyright.  Alice Tseng, Pharm.D.FCSHP, AAHIVP, Toronto General Hospital, Toronto, ON 
www.hivclinic.ca July 9, 2012 Page 16 of 16 

29. Sansone A, Seiberling M, Kraan M, et al. Similar increase in SCH 417690 exposure with 
coadministration of varying doses of ritonavir in healthy volunteers [abstract 78]. 6th International 
Workshop on Clinical Pharmacology of HIV Therapy, April 28-30, 2005, Quebec City. 

 
30. Song I, Adkison K, Shachoy-Clark A, et al. Absence of pharmacokinetic drug interaction between 

873140 and tenofovir disoproxil fumarate [abstract A-1195]. 45th Interscience Conference on 
Antimicrobial Agents and Chemotherapy, December 16-19, 2005, Washington, DC. 

 
31. Sansone A, Guillaume M, Kraan M, et al. Pharmacokinetics of SCH 417690 administered alone 

or in combination with tenofovir [abstract 85]. 6th International Workshop on Clinical 
Pharmacology of HIV Therapy, April 28-30, 2005, Quebec City. 

 
32. Abel S, al. E. Effect of boosted tipranavir on the pharmacokinetics of maraviroc (UK 427,857) in 

healthy volunteers [abstract LBPE4.3/15]. 10th European AIDS Conference, November 17-20, 
2005, Dublin. 

 
33. Sansone-Parsons A, al. E. The addition of tipranavir has no impact on the pharmacokinetics of 

vicriviroc when coadministered with a potent CYP3A4 inhibitor such as ritonavir [abstract 57]. 8th 
International Workshop on Clinical Pharmacology of HIV Therapy, April 16-18, 2007, Budapest, 
Hungary. 

 
34. Kakuda TN, Abel S, Davis J, et al. Pharmacokinetic interactions of maraviroc with 

darunavir/ritonavir, maraviroc with etravirine, and maraviroc with etravirine/darunavir/ritonavir in 
healthy volunteers: results of two drug interaction trials. Antimicrob Agents Chemother 
2011;[epub March 7]. 

 
35. Kasserra C, O’Mara EM, Lisbon E. Assessment of pharmacokinetic and safety interactions 

between vicriviroc and CYP3A4 substrates, inhibitors, and inducers [abstract H-230]. 49th 
Interscience Conference on Antimicrobial Agents and Chemotherapy, September 12-15, 2009, 
San Francisco. 

 
36. Vourvahis M, Fang J, Choo HW, et al. Lack of a clinically relevant effect of maraviroc on the 

pharmacokinetics of digoxin in healthy volunteers [abstract P_14]. 12th International Workshop 
on Clinical Pharmacology of HIV Therapy, April 13-15th, 2011, Miami, USA. 

 
37. Moyle G, Rajicic N, Valdez H, et al. Concurrent use of statins does not influence efficacy of 

maraviroc in MOTIVATE studies [abstract MOPEB039]. 5th IAS Conference on HIV 
Pathogenesis, Treatment and Prevention, July 19-22, 2009, Capetown, South Africa. 

 
38. Pfizer Canada Inc. Celsentri (maraviroc) Product Monograph. Kirkland, QC February 11, 2009. 
 
39. Vourvahis M, Fang J, Huyghe I. Hemodynamic effects of single-dose vardenafil in subjects 

receiving maraviroc [abstract WEPEB255]. 5th IAS Conference on HIV Pathogenesis, Treatment 
and Prevention, July 19-22, 2009, Capetown, South Africa. 

 
40. Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the Use of 

Antiretroviral Agents in HIV-Infected Adults and Adolescents.  Department of Health and Human 
Services. Federal register March 27, 2012. p. 1-239 Available from: 
http://www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf. 

 
 
 



17DRUG INTERACTIONS WITH INTEGRASE INHIBITORS

Academic copyright: Alice Tseng, Pharm.D., FCSHP, AAHIVP.   Toronto General Hospital, Toronto, ON               
 www.hivclinic.ca August 29, 2012 page 1 of 26 

Drug Interactions with Integrase Inhibitors 
 

 Dolutegravir  
(S/GSK 1349572) 

Elvitegravir  
(GS-9137), Stribild® 

Raltegravir (MK-0518), 
Isentress®  

Usual/Studied 
Dose(s) 

50 mg QD (integrase-naïve), 
50 mg BID being studied for 

integrase-experienced 
patients 

150 mg QD (boosted with 
cobicistat 150 mg) 

400 mg po BID 

Kinetic 
Characteristics 

Dolutegravir is a substrate of 
UGT1A1 (primary pathway) 
and CYP3A4 (10-15%).  It is 
not a CYP inducer in vitro and 
at clinically relevant 
concentrations does not 
inhibit CYP, UGT or major 
transporters except for 
OCT2.1 

Elvitegravir is metabolized via 
a combination of oxidative 
(CYP3A) and glucoronidation 
pathways. It is a modest 
inducer of CYP2C9 and may 
decrease the plasma 
concentrations of CYP2C9 
substrates. 
 

Raltegravir is primarily 
metabolized by 
glucuronidation (UGT1A1) 
and has no inhibitory or 
inductive potential in vitro.2 

Food Dolutegravir absorption is 
modestly increased with food 
according to fat content.  
Dolutegravir AUC ↑ 33%, 
41% and 66% when 
administered with low-fat (300 
kcal, 7% fat), moderate fat 
(600 kcal, 30% fat) and high 
fat food (870 kcal, 53% fat), 
respectively.  Dolutegravir 
may be administered with or 
without food and without 
regard to fat content.3 

When administered as a fixed 
dose combination tablet with 
emtricitabine, tenofovir and 
cobicistat in healthy 
volunteers, elvitegravir AUCinf 
and Cmax ↑ by 34% and 22%, 
respectively, with a light meal 
and by 87% and 56% with a 
high-fat meal.4  
  
Take with food. 

Moderate and high-fat meals 
had no clinically meaningful 
effect on the PK parameters. 

1) ANTIRETROVIRALS 
Atazanavir In a randomized, open-label, 

two-period, crossover study, 
healthy adult subjects 
received dolutegravir 30 mg 
QD for 5 days, followed by the 
addition of either atazanavir 
300/100 mg QD or atazanavir 
400 mg QD for 14 days.   
 
Coadministration with 
ATV/RTV resulted in ↑ AUC 
62%, ↑ Cmax 34% and ↑ 
Ctrough 121% of dolutegravir. 
Coadministration with 
atazanavir 400 mg QD 
resulted in ↑ AUC 91%, ↑ 
Cmax 50% and ↑ Ctrough 
90% of dolutegravir.  
 
The combinations were well 
tolerated.  No dose 
adjustment is necessary when 
dolutegravir is coadministered 

Using ritonavir as a booster: 
Randomized, crossover, 
multiple dose study in healthy 
subjects (n=14) to investigate 
whether atazanavir could 
effectively boost EVG levels 
• EVG 300 mg/ATV 400 mg 

daily vs. EVG 300 mg/ 
ritonavir 100 mg daily:  ↑ 
Cmax: 8%, ↑AUC: 7%, ↓ 
Cmin 10.1%  

• ATV and RTV showed 
similar inhibition of CYP 
3A activity using 
midazolam probe 

• ATV + EVG vs. historical 
controls: ↓ ATV AUC 
30%, ↓ ATV Cmin: 46%,  
potential of EVG to induce 
ATV metabolism?  This 
requires further study.  

Atazanavir 400mg daily has 
potential to boost EVG levels 

In two healthy volunteer 
studies, raltegravir kinetics 
were measured in the 
presence of steady-state 
boosted or unboosted 
atazanavir.  In the presence of 
chronic atazanavir 400 mg 
QD, single dose raltegravir 
100 mg resulted in raltegravir 
AUC ↑ 72%, Cmax ↑ 53%, 
C12 ↑ 95% compared to 
raltegravir alone.   
 
In an open-label, random 
order, crossover study, 
healthy volunteers received 
either RAL 400 mg BID or 
RAL 400/ATV 400 mg QD 
each for 7 days.  In the 
presence of ATV, RAL Cmax 
↑ 37% (p=0.4), Cmin ↓ 68% 
(P<0.001), AUC unchanged, 
and formation of RAL-
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 Dolutegravir  
(S/GSK 1349572) 

Elvitegravir  
(GS-9137), Stribild® 

Raltegravir (MK-0518), 
Isentress®  

with boosted or unboosted 
atazanavir.5 

when RTV sparing regimen 
desired.6 
 
Using cobicistat as a booster: 
A fixed sequence, crossover 
study in healthy subjects 
compared EVG 85/co 150 mg 
plus ATV 300 mg QD to 
either EVG 150/co 150 mg 
QD or ATV 300/ritonavir 100 
mg QD:  
• EVG 85/co 150/ATV 300 

mg QD vs. EVG 150/co 
150 mg QD:  17% ↑ AUC, 
16% ↓ Cmax, 83% ↑ Ctau 
of EVG  

• EVG 85/co 150/ATV 300 
mg QD vs. ATV 
300/ritonavir 100 mg 
QD:  10% ↓ AUC, 24% ↓ 
Cmax, 19% ↓ Ctau of 
atazanavir; changes not 
considered clinically 
relevant 

All ATV, EVG, cobicistat PK 
were comparable with 
reference/historical data.7 
 
 
 

glucuronide was significantly 
decreased.  RAL pk showed 
high interindividual variability 
and significant intra-individual 
diurnal variation.8 
 
In an open-label, fixed 
sequence study, HIV-infected 
subjects received ATV 400 
mg QD for 2 weeks, followed 
by ATV 400/RAL 800 mg QD 
for 10 days.  Concomitant 
tenofovir, proton-pump 
inhibitors and other interacting 
drugs were not allowed.  
Compared to historical data of 
RAL 400 mg single dose, RAL 
Cmax ↑ 2.81-fold, AUC ↑ 
18%, Ctrough ↓ 85%.  4/15 
subjects had RAL Ctrough 
<33 nM.  Atazanavir 
concentrations were not 
reported.9 
 
In an open-label, sequential, 
two-period study, 17 HIV-
infected, virally suppressed 
subjects with no history of 
virologic failure received ATV 
600 mg daily plus RAL 400 
mg BID for 2 weeks then 800 
mg daily plus ATV 600 mg 
QD for 4 weeks, 
concomitantly with 3TC or 
FTC.   The AUC over 24 
hours of QD RAL was not 
significantly different from that 
of BID RAL, while the Cmax 
was 33% higher and Cmin 
was 81% lower with QD vs. 
BID RAL.  Atazanavir kinetics 
were similar with both RAL 
dosing regimens.  All patients 
maintained an undetectable 
viral load and the regimens 
were well tolerated.10    
 
Six HIV-infected patients on 
ATV 300/100 mg QD were 
intensified with RAL 400 mg 
QD for 10 days.  RAL 
exposure was adequate in 
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most patients with only 1 
Ctrough <15 ng/mL (IC95).  
Atazanavir concentrations 
were similar to historical 
controls and all Ctrough>150 
ng/mL.11 
 
In 21 HIV-infected treatment-
experienced subjects who 
switched to ATV 200/RAL 
400 mg BID due to resistance 
or toxicity issues, mean ATV 
AUC was 6257 ng/mL.hr,  
Ctrough was 227 ng/mL (122-
332), with 24% having ATV 
Ctrough <150 ng/mL.  Mean 
RAL AUC was 9085 ng/mL.h 
and Ctrough 132 ng/mL.  62% 
subjects had VL<50 at study 
entry, all reached 
undetectable after 2 weeks.12 
 
In healthy subjects, 
coadministration of 
atazanavir 300 mg BID and 
raltegravir 400 mg BID 
resulted in 11% ↓ Cmax, 17% 
↓ AUC and 29% ↓ Cmin of 
atazanavir compared to 
atazanavir 300 mg BID alone; 
mean ATV Cmin was 817 
ng/mL.  Raltegravir AUC ↑ 
54%, Cmax ↑ 39% and Cmin 
↑48% when given with 
atazanavir.  Mean QRS and 
PR interval increases were 
observed with atazanavir 
alone, and remained when 
raltegravir was 
coadministered; the clinical 
relevance of these changes is 
unclear.13 
 
In 22 HIV-positive subjects 
who switched to atazanavir 
300 mg BID plus raltegravir 
400 mg BID, steady-state 
pharmacokinetics were 
assessed.  Geometric mean 
atazanavir AUC, Cmax and 
C12h were 14454 ng.h/mL, 
2275 ng/mL and 419 ng/mL, 
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respectively.   Raltegravir 
geometric mean AUC, Cmax 
and C12 were 7112 ng.h/mL, 
1680 ng/mL and 62 ng/mL, 
respectively.  Three subjects 
(14%) had atazanavir Ctrough 
<100 ng/mL.  At the time of 
switch, 79% of patients had 
VL<50 copies/mL; by 24 
weeks, all subjects had 
undetectable viral loads.14 

Atazanavir/ 
ritonavir 

In a randomized, open-label, 
two-period, crossover study, 
healthy adult subjects 
received dolutegravir 30 mg 
QD for 5 days, followed by the 
addition of either atazanavir 
300/100 mg QD or atazanavir 
400 mg QD for 14 days.   
 
Coadministration with 
ATV/RTV resulted in ↑ AUC 
62%, ↑ Cmax 34% and ↑ 
Ctrough 121% of dolutegravir. 
Coadministration with 
atazanavir 400 mg QD 
resulted in ↑ AUC 91%, ↑ 
Cmax 50% and ↑ Ctrough 
90% of dolutegravir.  
 
The combinations were well 
tolerated.  No dose 
adjustment is necessary when 
dolutegravir is coadministered 
with boosted or unboosted 
atazanavir.5 

Two kinetic studies with ATV/r 
+ EVG were completed in 
healthy subjects:  
• Study 1: EVG 200/100mg 

daily + ATV/r 300/100mg 
daily.  Combination led to 
↑ EVG exposures 
compared to EVG 
200/100mg daily alone. 
Proposed mechanism: 
inhibition of UGT1A1/3 
metabolism by ATV/r.  
Combination also led to 
modestly ↓ ATV 
exposures compared to 
ATV/r 300/100mg daily 
alone.  

• Study 2: EVG 85/100 mg 
daily + ATV/r 300/100mg 
daily.  Combination led to 
equivalent EVG 
exposures compared to 
the usual EVG 150mg 
daily dose.  ATV 
exposure unchanged with 
EVG 85mg daily 
compared to ATV/r 
300/100mg alone. 

Authors state an 85mg dose 
of EVG should be used when 
given with ATV/r.15 

In a healthy volunteer study, 
raltegravir 400 mg BID plus 
atazanavir 300/ritonavir 100 
mg QD for 10 days resulted in 
modest increases in 
raltegravir plasma levels 
(AUC ↑ 41%, Cmax ↑ 24%, 
C12 ↑ 77%) compared to 
raltegravir alone.16 These 
interactions are not 
considered clinically 
meaningful.  Based on these 
data, UGT1A1 inhibitors such 
as atazanavir and tenofovir 
may be coadministered with 
raltegravir without adjustment 
in the dose of raltegravir.2 

Darunavir/ 
ritonavir 

In an open-label, multiple 
dose, 2-period, 2-sequence 
crossover study, healthy 
subjects received dolutegravir 
30 mg QD for 5 days followed 
by randomization to 
lopinavir/ritonavir 400/100 mg 
BID or darunavir/ritonavir 
600/100 mg BID plus 
dolutegravir 30 mg QD for 14 
days.  Steady-state 

In a crossover study, healthy 
volunteers were randomized 
to receive either elvitegravir 
125 mg/ritonavir 100 mg QD, 
darunavir 600 mg/ritonavir 
100 mg BID, or elvitegravir 
125 mg QD plus darunavir 
600 mg/ritonavir 100 mg 
BID, each for 14 days.  
Treatment was well tolerated, 
and there were no clinically-

In an open-label, sequential 2-
period study, 18 healthy 
subjects received raltegravir 
400 mg BID for 4 days 
followed by raltegravir 400 
mg BID plus darunavir 
600/ritonavir 100 mg BID for 
12 days.  Eight subjects 
developed rash (7 mild-
moderate, 1 serious) between 
days 8-12 of period 2, and 
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dolutegravir kinetics were not 
altered in the presence of 
lopinavir/ritonavir.  In the 
presence of 
darunavir/ritonavir, 
dolutegravir AUC ↓ 22%, 
Cmax ↓ 11% and Ctrough ↓ 
38%; these changes were 
considered not clinically 
significant.   
 
No dosage adjustment for 
dolutegravir is required when 
used with lopinavir/ritonavir or 
darunavir/ritonavir.17 

relevant effects on PK 
parameters for either drug 
suggesting that this 
combination can be co-
administered without dose 
adjustment.18 

only six subjects completed 
the study.  Based on limited 
data, raltegravir exposure 
appeared to be slightly 
decreased in the presence of 
darunavir/ritonavir (raltegravir 
AUC ↓ 29%, Cmax ↓ 33%, 
Cmin ↑ 38%), while darunavir 
parameters were similar to 
historical controls.19 
 
In 29 HIV-positive subjects 
receiving regimens including 
raltegravir, 
raltegravir/darunavir 600 
mg/ritonavir 100 mg BID, or 
raltegravir/darunavir/ritonav
ir/ etravirine BID, no 
differences in raltegravir 
Ctrough were noted between 
the groups.20 
 
14 HIV-positive patients on 
stable cART with VL<50 
copies/mL participated in a 3 
period, phase I pk study of 
TDF/FTC plus DRVr 800/100 
mg QD (period 1), 
TDF/FTC/DRVr plus RAL 400 
mg BID (period 2), and 
DRVr/RAL (period 3).  
Intensive PK were performed 
at steady-state in each period.  
No statistically significant 
differences in PK parameters 
were observed between 
period 2 versus 1.  In period 
3, darunavir Ctrough ↓ 36% 
and t1/2 ↓ 31% compared to 
period 1, while DRV AUC, 
Cmax and RTV pk were not 
significantly changed.  No 
difference in RAL pk was 
observed between periods 2 
& 3.  Four subjects had DRV 
Ctrough < 550 ng/mL (IC50 
for PI-resistant virus) in period 
3 only, all levels were >55 
ng/mL.21  
 
In 15 HIV-positive subjects 
receiving DRV 800/100 mg 
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QD plus RAL 400 mg BID, 
favourable pharmacokinetics 
of both drugs were observed 
and all patients had VL<37 
copies/mL at week 24.22 
 
In 24 HIV-positive subjects, 
no evidence of a 
pharmacokinetic interaction 
was found between DRVr 
800/100 mg QD plus RAL 
400 mg BID or 800 mg QD.23 
 
In 55 HIV-positive patients 
receiving darunavir-containing 
regimens with either NRTI or 
raltegravir, 117 darunavir 
Ctrough samples were 
measured.  The mean (± sd) 
darunavir concentration was 
higher in the NRTI group as 
compared to the raltegravir 
group (4.20 ± 2.35 vs. 2.63 ± 
1.84 mg/L, p=0.018).  
However, the proportion of 
subjects with VL<50 
copies/mL was higher in the 
raltegravir vs. NRTI arm 
(76.5% vs. 44%, respectively, 
p=0.041).  In a multivariate 
linear regression model, 
raltegravir was independently 
related to lower darunavir 
levels.  The mechanism for 
this unexpected interaction is 
unclear, but does not appear 
to be virologically significant.24 

Efavirenz In an open-label, single 
sequence crossover study, 
healthy volunteers received 
dolutegravir 50 mg once daily 
for 5 days followed by 
dolutegravir 50 mg and 
efavirenz 600 mg QD for 14 
days.  In the presence of 
efavirenz, dolutegravir AUC ↓ 
57%, Cmax ↓ 39% and 
Ctrough ↓ 75%, likely via 
enzyme induction of UGT1A1 
and CYP3A4.  Dolutegravir 
concentrations remained 4-5 
fold higher than the protein-

Three-period study in healthy 
subjects of EVG/COBI/ 
FTC/TDF (Quad) for 1 week 
followed by washout, 
efavirenz/FTC/TDF (Atripla®) 
for 2 weeks, then Quad for 5 
weeks.  Following the switch 
from Atripla® to the Quad, 
elvitegravir exposures were 
lower:   
• Day 35:  AUC ↓ 37%, 

Cmax ↓ 19%, Ctau ↓ 67% 
• Day 42:  AUC ↓ 29%, 

Cmax ↓ 11%, Ctau ↓ 54% 
Cobicistat Ctau was ↓ 35% at 

In a placebo-controlled, 2 
period study in 12 subjects 
who received 400 mg 
raltegravir alone or in 
combination with 600 mg EFV 
for 14 days, raltegravir kinetic 
parameters were modestly 
reduced in the presence of 
EFV: 
C12 hr GMR [90% CI] = 0.79 
[0.49, 1.28], AUC0-∞ = 0.64 
[0.52, 0.80] and Cmax = 0.64 
[0.41, 0.98]. There were no 
substantial differences in Tmax 
or t½. This interaction is likely 



23DRUG INTERACTIONS WITH INTEGRASE INHIBITORS

Academic copyright: Alice Tseng, Pharm.D., FCSHP, AAHIVP.   Toronto General Hospital, Toronto, ON               
 www.hivclinic.ca August 29, 2012 page 7 of 26 

 Dolutegravir  
(S/GSK 1349572) 

Elvitegravir  
(GS-9137), Stribild® 

Raltegravir (MK-0518), 
Isentress®  

adjusted IC90 for WT virus.  
No dose adjustment required 
for coadministration in 
integrase-naïve patients. 25  

day 14 post-switch.  AUC of 
EVG glucuronidated 
metabolite were ↑ 46% and ↑ 
32% on days 35 and 42, 
respectively.  Mean EVG 
Ctrough was ~3-fold and ~5-
fold > than protein-adjusted 
IC95 of 45 ng/mL on days 35 
and 42, respectively, and 7-8 
fold ↑ at 5 weeks post 
switch.26 

not clinically meaningful.27   
Based on these data, 
efavirenz may be 
coadministered with 
raltegravir without dose 
adjustment.2 

Etravirine  In an open-label, two-period, 
crossover study, healthy adult 
subjects received dolutegravir 
50 mg QD for 5 days, then 
added etravirine 200 mg BID 
with food for 14 days.  In the 
presence of etravirine, 
dolutegravir AUC ↓ 70%, 
Cmax ↓ 52% and Ctrough ↓ 
88%.   
 
In a second randomized, 
open-label crossover study, 
healthy subjects began with 
dolutegravir 50 mg QD for 5 
days, then added etravirine 
200 mg BID plus either 
lopinavir/ritonavir 400/100 mg 
BID or darunavir 600/100 mg 
BID for 14 days.   Dolutegravir 
kinetics were not significantly 
altered when given with 
etravirine plus 
lopinavir/ritonavir.   When 
coadministered with etravirine 
plus darunavir/ritonavir, 
dolutegravir AUC ↓ 25%, 
Cmax ↓ 12% and Ctrough ↓ 
37%.  These changes were 
considered not clinically 
significant.   
  
Dolutegravir may be 
coadministered with etravirine 
without a dosage adjustment 
if lopinavir/ritonavir or 
darunavir/ritonavir is 
concurrently administered.28 

In healthy subjects, no 
clinically relevant PK changes 
were observed for 
elvitegravir/ritonavir 
150/100mg daily and 
etravirine 200mg BID 
compared to either drug 
administered alone.    
These 2 antiretrovirals can be 
used together without dose 
adjustment.29 

In healthy subjects, raltegravir 
400 mg BID and etravirine 
200 mg BID for 4 days 
resulted in modest decreases 
in raltegravir concentrations 
(AUC ↓ 10%, 11% ↓ Cmax, 
34% ↓ C12h) compared to 
raltegravir alone, while 
etravirine levels were not 
altered.  These changes are 
not considered to be  
clinically meaningful; 
etravirine may be 
coadministered with 
raltegravir without dose 
adjustment.30 
 
In 29 HIV-positive subjects 
receiving regimens including 
raltegravir, 
raltegravir/darunavir 600 
mg/ritonavir 100 mg BID, or 
raltegravir/darunavir/ritonavir/ 
etravirine BID, no differences 
in raltegravir Ctrough were 
noted between the groups.20 
 
A pharmacokinetic substudy 
was conducted in 10 HIV-
positive subjects participating 
in the ANRS TRIO study.  
Patients received raltegravir 
400 mg BID and darunavir 
600/100 mg BID on day 1, 
and etravirine 200 mg BID 
was added on day 7.  PK 
parameters were measured 
on days 6 and 28.  Raltegravir 
and darunavir PK (Cmax, 
Cmin and AUC) were not 
significantly different in the 
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presence of etravirine.31 
Fosamprenavir/ 
ritonavir 

Healthy volunteers received 
dolutegravir 50 mg daily for 5 
days followed by the addition 
of fosamprenavir/r 700/100 
mg BID for 10 days.  In the 
presence of fosamprenavir/r, 
dolutegravir AUC ↓ 35%, 
Cmax ↓ 24% and Cτ  ↓ 49%, 
while amprenavir 
pharmacokinetics were similar 
to historical values.  Despite 
the reductions, dolutegravir 
concentrations remained well 
above the protein-adjusted 
IC90 for wild-type HIV, and no 
dose adjustment is needed 
when dolutegravir is co-
administered with 
fosamprenavir/r in integrase 
inhibitor-naïve subjects.32 

Healthy volunteers were 
randomized to receive either 
elvitegravir 125 mg/ritonavir 
100 mg QD followed by 
elvitegravir 125 mg QD plus 
fosamprenavir 700 
mg/ritonavir 100 mg BID, or 
fosamprenavir 700 
mg/ritonavir 100 mg BID 
followed by elvitegravir 125 
mg QD plus fosamprenavir 
700 mg/ritonavir 100 mg BID, 
each for 14 days. Treatment 
was well tolerated, and there 
were no clinically relevant 
effects on PK parameters for 
either drug suggesting that 
this combination can be co-
administered without dose 
adjustment.33 

In an open-label, 3-period 
study, subjects received 
raltegravir 400mg BID for 
7days, then were randomized 
to 14 days of either 
fosamprenavir 1400mg BID, 
FPV/r 700mg/100mg BID, or 
FPV/r 1400mg/100mg QD 
alone or with RAL; subjects 
continued their randomized 
dose of FPV for 14 more 
days, adding or removing RAL 
based on receipt in Period 2.  
With fosamprenavir, 
raltegravir PK decreased, 
especially at higher RTV 
doses, but RAL GM Cmin were 
3-9.4-fold >RAL IC95 for WT 
HIV (14.6ng/mL). With RAL, 
amprenavir PK decreased 
modestly; APV GM Cmin for 
FPV/r 700/100 BID and FPV/r 
1400/100 QD were 2.1-7.8-
fold >APV EC90 documented 
for PI-naïve HIV+ pts 
(228ng/mL). The clinical 
implications of these results 
have yet to be determined.34 

Lersivirine  
(UK-453,061, a 
next-generation 
NNRTI) 

  Healthy volunteers were 
randomized to receive 
lersivirine 1000 mg QD, 
raltegravir 400 mg BID or the 
combination, each for 10 
days.  Lersivirine exposures 
were not affected by 
raltegravir (AUC ↓ 2%, Cmax 
↑ 5%), while raltegravir AUC 
↓ 15%, Cmax ↓ 28% and 
Cmin ↑ 25% in the presence 
of lersivirine.  A clinically 
relevant interaction is 
unlikely.35 

Lopinavir/ 
ritonavir 

In an open-label, multiple 
dose, 2-period, 2-sequence 
crossover study, healthy 
subjects received dolutegravir 
30 mg QD for 5 days followed 
by randomization to 
lopinavir/ritonavir 400/100 mg 
BID or darunavir/ritonavir 
600/100 mg BID plus 

Healthy volunteers (n=27) 
were randomized to receive 
either elvitegravir 
(EVG)/ritonavir 125/100mg 
daily for 2 weeks, then EVG/r 
125/100 mg daily plus LPV/r 
400/100mg BID for 2 weeks 
(group 1) or LPV/r 400/100mg 
BID for 2 weeks, then EVG/r 

Open label, 3 period, 
sequential, crossover, multiple 
dose study in healthy subjects 
(n=12) to investigate kinetics 
of RAL 400 mg BID +/- LPV/r 
400 mg/100mg BID.  LPV/r 
had no effect on RAL AUC 
(RAL alone vs. combo: 
5.3mg/L.h VS 5.4 mg/L.h) or 
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dolutegravir 30 mg QD for 14 
days.  Steady-state 
dolutegravir kinetics were not 
altered in the presence of 
lopinavir/ritonavir.  In the 
presence of 
darunavir/ritonavir, 
dolutegravir AUC ↓ 22%, 
Cmax ↓ 11% and Ctrough ↓ 
38%; these changes were 
considered not clinically 
significant.   
 
No dosage adjustment for 
dolutegravir is required when 
used with lopinavir/ritonavir or 
darunavir/ritonavir.17 

125/100 mg daily plus LPV/r 
400/100mg BID for 2 weeks 
(group 2).  EVG exposures 
were significantly increased in 
the presence of LPV/r:  75% ↑ 
AUCtau,  52% ↑ Cmax, 1382% 
↑ Ctau, possibly via inhibition 
of UGT1A1/3 metabolism.  
LPV and RTV exposures were 
unchanged.  
Based on simulations, the 
authors recommend the dose 
of EVG be ↓ to 85mg daily 
when used with LPV/r.36 

Cmax (RAL alone vs combo: 
1698ng/ml VS 1687 ng/ml).  
Concomitant use of LPV/r led 
to ↓ RAL C12h 30%  
(49.4ng/ml VS 34.4ng/ml). 
Raltegravir Cmin stayed 
above IC95 (15ng/ml).  Dose 
adjustment not 
recommended.37 

Maraviroc  In a randomized, healthy 
subject study (n=28), 
volunteers received  EVG/r 
150/100mg QD for 10 days 
followed by EVG 150/100mg 
QD plus maraviroc 150mg 
BID for 10 days or vice versa.  
No clinically relevant changes 
in EVG/rtv kinetics were 
observed with the 
combination, while maraviroc 
exposures were ↑ in the 
presence of  EVG/r 
(maraviroc AUC ↑ 2.15 fold, 
Cmax ↑ 2.86 fold).     
Therefore, reduce maraviroc 
dose to 150mg BID when 
used with EVG/r (same as 
dose recommendation for 
MVC + other CYP 3A4 
inhibitors).38 

In an open-label, fixed 
sequence study, healthy 
subjects (n=18) received 
raltegravir 400 mg BID for 3 
days, then maraviroc 300 mg 
BID for 6 days, then both 
drugs together for 3 days.  
Plasma drug concentrations 
were measured on the last 
day of each phase.  When 
maraviroc and raltegravir 
were co-administered, mean 
maraviroc AUC ↓ 14% and 
Cmax ↓ 20% and mean 
raltegravir AUC ↓ 37% and 
Cmax ↓ 33% respective 
relative to each drug 
administered alone.  The 
mechanism may be via 
decreased absorption or 
increase in first-pass 
metabolism. 
 
The authors considered these 
changes not to be clinically 
significant, and dose 
adjustments are not 
suggested.  Monitoring for 
safety and efficacy is 
recommended with this 
combination.39 

Nevirapine   Drugs may be 
coadministered.  No 
Raltegravir dose modification 
is required.2 
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Nucleoside 
reverse 
transcriptase 
inhibitors 

 In healthy subjects, 
elvitegravir 200 mg/ritonavir 
100 mg QD did not have 
significant effects on the 
kinetics of single doses of 
abacavir or stavudine, or 
multiple dose zidovudine.  
Didanosine AUC ↓ 14%, Cmin 
↓ 25% in the presence of 
elvitegravir/ritonavir.  
Elvitegravir exposure was not 
significantly affected by 
coadministration of the NRTIs.  
Elvitegravir may be 
coadministered with abacavir, 
didanosine, stavudine and 
zidovudine without dose 
adjustment.40 

 

Rilpivirine   In healthy volunteers, 
coadministration of rilpivirine 
25 mg QD and raltegravir 400 
mg BID for 11 days did not 
significantly alter the 
pharmacokinetics of either 
drug compared to each drug 
administered alone.  The 
combination may be 
administered without dose 
adjustment.41 

Ritonavir  In healthy volunteers, ritonavir 
doses of 50, 100, and 200 mg 
plus elvitegravir 125 mg led to 
41%, 54% and 56% ↓, 
respectively in apparent oral 
clearance of elvitegravir 
relative to 20 mg ritonavir.  A 
ritonavir dose approaching 
100 mg provided maximal 
inhibition of CYP activity. 
These data support a once-
daily ritonavir dose of 100 mg 
when combined with 
elvitegravir.42 

In a placebo-controlled, 2 
period study in 12 subjects, 
the combination of 400 mg 
raltegravir and 100 mg RTV 
BID did not affect raltegravir 
parameters compared to 
raltegravir 400 mg 
administered alone.27 
 
The effect of ritonavir 100 mg 
BID on the kinetics of single-
dose raltegravir 400 mg was 
studied in 12 healthy 
volunteers.  Coadministration 
resulted in  22% ↑ AUC, 20% 
↓ Cmax and 3.57-fold ↑ C12 
of raltegravir.43 

Tenofovir No clinically relevant drug 
interaction observed when 
healthy subjects received 
dolutegravir 50 mg QD and 
tenofovir 300 mg QD for 5 
days compared to either drug 

No clinically relevant drug 
interaction observed when 
healthy subjects (n=24) 
received GS-9137 50 mg/rtv 
100 mg QD with or without 
emtricitabine 200 mg/tenofovir 

In an open-label, 3-period 
study in 10 healthy subjects, 
combination of 400 mg 
raltegravir BID and 300 mg 
QD of tenofovir for 4 days led 
to modest increases in 
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administered alone.  
Dolutegravir and tenofovir can 
be coadministered without 
dose adjustment.44 
 

300 mg QD.45  Combination 
may be coadministered 
without dosage adjustment. 

raltegravir AUC (49%) and 
Cmax (64%) while Cmin was 
unchanged; tenofovir AUC ↓ 
10% and Cmin ↓ 13%.46  
Dose adjustment likely not 
necessary. 

Tipranavir In an open-label, single 
sequence crossover study, 
healthy volunteers received 
dolutegravir 50 mg once daily 
for 5 days, then 
tipranavir/ritonavir 500/200 
mg BID for 7 days, followed 
by dolutegravir 50 mg QD and 
tipranavir/ritonavir 500/200 
mg BID for 5 days.  In the 
presence of 
tipranavir/ritonavir, 
dolutegravir AUC ↓ 59%, 
Cmax ↓ 46% and Ctrough ↓ 
76%, likely via enzyme 
induction of UGT1A1 and 
CYP3A4.  Four of 18 subjects 
discontinued the study due to 
increases in ALT during the 
TPV/r dosing alone.  
Dolutegravir concentrations 
remained 4-5 fold higher than 
the protein-adjusted IC90 for 
WT virus.  No dose 
adjustment required for 
coadministration in integrase-
naïve patients. 25  

In a crossover study, healthy 
volunteers were randomized 
to receive either elvitegravir 
200 mg/ritonavir 100 mg QD, 
tipranavir 500 mg/ritonavir 
200 mg BID, or elvitegravir 
200 mg QD plus tipranavir 
500 mg/ritonavir 200 mg BID, 
each for 14 days. Treatment 
was well tolerated, and there 
were no clinically relevant 
effects on PK parameters for 
either drug suggesting that 
this combination can be co-
administered without dose 
adjustment.18 

In an open-label, 3 period 
study in 15 healthy subjects, 
addition of 400 mg raltegravir 
BID to steady-state TPV 
500/rtv 200 mg BID for 4 days 
led to a 55% ↓ in raltegravir 
Cmin, while AUC ↓ 24% and 
Cmax ↓ 18%. The 
combination was generally 
well tolerated.47  Although this 
result is borderline for clinical 
significance for C12 hr, there 
are considerable safety and 
efficacy data available for the 
concomitant use of tipranavir 
and raltegravir from the Phase 
III studies, which support the 
efficacy of this combination. 
There was no 
clinically meaningful 
difference in the efficacy 
profile of raltegravir with or 
without coadministration of 
tipranavir. Based on these 
data, tipranavir may be 
coadministered with 
raltegravir without dose 
adjustment. 
 
In an open-label study of 7 
treatment-experienced 
patients initiating salvage 
therapy, optimized 
background therapy (OBT) 
and raltegravir 400 mg BID 
were initiated, with tipranavir 
500/ritonavir 200 mg BID 
added on 4 days later; 
intensive 12-hour PK was 
performed at days 4 and 19.  
In the presence of steady-
state tipranavir/ritonavir, 
raltegravir AUC ↓ 28%, Cmax 
↑ 5% and C12 ↑ 7% 
compared to raltegravir 
without TPV/r.  At week 24, 
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viral load was <50 in all 
patients (n=6) who completed 
the study; 1 patient 
discontinued at week 3 due to 
GI intolerance.  Two subjects 
developed grade 3 
transaminase elevations 
which resolved (1 
spontaneously, one upon 
dose reduction to tipranavir 
500/100 mg BID).48 

2)  OTHER AGENTS 

Acid-reducing 
agents 

Healthy volunteers received 
four single-dose treatments: 
dolutegravir (DTG) 50 mg 
alone, DTG 50 mg with a 
multivitamin (One a Day 
Maximum), DTG 50 mg with a 
liquid antacid (Maalox 
Advanced Maximum 
Strength), and DTG 50 mg 2 
hours before an antacid.  
Dolutegravir AUC was ↓ by 
33% when coadministered 
with a multivitamin.  
Dolutegravir AUC was ↓ 74% 
with simultaneous antacid 
administration, and ↓ 26% 
with staggered antacid 
administration.49   
 
In an open-label study, 
healthy subjects received a 
single fasted dose of 
dolutegravir 50 mg, followed 
by omeprazole 40 mg once 
daily fasted for 5 days and a 
second single fasted dose of 
dolutegravir 50mg 
administered 2 hours 
following omeprazole on day 
5. The combination was well 
tolerated.  Omeprazole co-
administration had no 
significant effect on 
dolutegravir exposure. 
Increased gastric pH by 
omeprazole had no effect on 
dolutegravir absorption; 
therefore, dolutegravir may be 
co-administered with PPIs or 

In a study of healthy 
volunteers, subjects received 
elvitegravir 50 mg/ritonavir 
100 mg alone or with antacid 
(administered simultaneously 
or 2-4 before) or omeprazole 
40 mg (given simultaneously).  
Simultaneous administration 
with antacid led to 45% ↓ 
AUC, 47% ↓ Cmax and 41% 
↓ Cmin of elvitegravir.  
Separating antacid 
administration by 2 hours 
decreased elvitegravir 
exposure by 10-20%, while 
separating antacid 
administration by 4 hours did 
not affect elvitegravir 
exposure.  Simultaneous 
administration of omeprazole 
did not affect elvitegravir 
exposure, while omeprazole 
concentrations were 
consistent with historical 
controls.50 
 
Elvitegravir/ritonavir should 
be separated by at least 2 
(preferably 4) hours from 
antacids or vitamin or 
mineral supplements 
containing calcium, zinc or 
iron.50 
 
In healthy subjects, the effects 
of omeprazole 20 mg QD or 
famotidine 40 mg QD were 
studied on the kinetics of 
elvitegravir/cobicistat.  The 

In a prospective crossover 
study, healthy volunteers 
received single-dose 
raltegravir 400 mg with and 
without an antacid (Maalox 
Plus® Extra Strength).  In the 
presence of an antacid, 
raltegravir AUC0-12 was 
unchanged, but Tmax 
occurred sooner and C12 was 
reduced by 65% (p<0.0001), 

and 75% of subjects had 
C12<15 ng/mL (RAL IC95). 
The clinical relevance of this 
interaction is unclear.  Further 
studies are needed to 
determine if this interaction 
remains after multiple dosing 
to steady state, and if it is 
mitigated by temporal 
separation.52 
 
In healthy subjects who 
received omeprazole 20 mg 
daily for 4 days followed by a 
single dose of raltegravir 400 
mg two hours after 
omeprazole on day 5, 
raltegravir AUC ↑ 3-fold, 
Cmax ↑ 4-fold and Cmin ↑ 
46% in the presence of 
omeprazole.  Raltegravir Tmax 
and t½ were not significantly 
affected.  The mechanism is 
likely a consequence of 
increased bioavailability as 
raltegravir solubility is higher 
at higher gastric pH levels.53 
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H2-antagonists without dose 
adjustment.49 
 
Dolutegravir can be taken 
with proton pump 
inhibitors, H2-antagonists 
and multivitamins without 
dose adjustment but should 
be administered 2 hours 
before or 6 hours after 
antacids. 

exposures of EVG/cobi were 
not significantly altered when 
omeprazole was administered 
2 hours before or 12 hours 
apart, or when famotidine was 
administered simultaneously 
or 12 hours apart.51   
 
Elvitegravir/ritonavir and 
elvitegravir/cobicistat may 
be given with proton pump 
inhibitors and H2-blockers 
without dosage adjustment. 

HIV-positive subjects stable 
on raltegravir 400 mg BID 
received single dose 
famotidine 20 mg or 
omeprazole 20 mg once 
daily for 5 days (each given 2 
hours prior to raltegravir).  
Coadministration of 
famotidine resulted in 45% ↑ 
AUC, 60% ↑ Cmax and 6% ↑ 
Ctrough of raltegravir.  In the 
presence of omeprazole, 
raltegravir AUC, Cmax and 
Ctrough were increased by 
39%, 51% and 24%, 
respectively.  These increases 
are not likely clinically 
significant, and raltegravir 
may be coadministered with 
famotidine or omeprazole 
without dose adjustment.54 

Buprenorphine/ 
naloxone 

 potential ↑ buprenorphine 
concentrations 
 

In 12 HIV-negative subjects 
stabilized on at least 3 weeks 
of buprenorphine/naloxone 
therapy, administration of 
raltegravir 400 mg BID did 
not significantly affect AUC 
and Cmax of buprenorphine 
and norbuprenorphine 
compared to baseline values, 
while Tmax of both 
buprenorphine and 
norbuprenorphine increased 
significantly.  Naloxone AUC 
and Cmax concentrations 
were also unchanged in the 
presence of steady-state 
raltegravir, and objective 
opioid withdrawal was not 
observed. The AUC0-24h and 
Cmin of RAL did not 
significantly differ from 
historical controls (5553 vs. 
4428 hr*ng/mL) and (1070 vs. 
1266 ng/mL).  As such, 
buprenorphine/naloxone and 
raltegravir can be safely co-
administered without dosage 
modification.55  

Colchicine  Potential ↑ colchicine 
concentrations.  Do not 
coadminister in patients with 
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renal or hepatic impairment.  
Refer to monograph for 
specific dosing 
recommendations.56 

Digoxin  Administration of digoxin 0.5 
mg single dose with cobicistat 
150 mg once daily resulted in 
41% ↑ Cmax and 8% ↑ AUC 
of digoxin.  Use combination 
with caution, monitor digoxin 
drug concentrations.56 

No interaction anticipated. 

Glucocorticoids  Systemic dexamethasone 
may ↓ elvitegravir and 
cobicistat concentrations.56  
Avoid coadministration if 
possible. 
 
Potential for ↑ fluticasone 
concentrations; consider 
alternative corticosteroid56 
such as beclomethasone. 

Drugs may be 
coadministered.  No 
Raltegravir dose modification 
is required.2 

HmgCoA 
reductase 
inhibitors 
(statins): 
 
atorvastatin 
lovastatin 
pravastatin 
rosuvastatin 
simvastatin 
 

 Using cobicistat as a booster: 
Fixed sequence, crossover 
study in healthy subjects of 
EVG 150/co 150 mg daily 
alone or with single dose 
rosuvastatin 10 mg.  With 
coadministration: 
• Kinetics of EVG were 

unaffected 
• 89% ↑ Cmax, 38% ↑ AUC 

of rosuvastatin  
Dose adjustment likely not 
necessary.7 
 
Potential for ↑ atorvastatin 
concentrations; initiate with 
lowest starting dose of 
atorvastatin and titrate to 
response.56 
 
Stribild® is contraindicated 
with lovastatin and 
simvastatin.56 

In healthy adults who received 
pravastatin 40 mg QD plus 
raltegravir 400 mg BID for 4 
days, pravastatin exposures 
were not significantly affected 
in the presence of raltegravir.  
Raltegravir AUC ↑ 13%, Cmax 
↑ 31% and C12 ↓ 41% when 
coadministered with 
pravastatin; however, since 
raltegravir efficacy is better 
correlated with AUC, this 
interaction is not likely to be 
clinically significant, and no 
dose adjustments are 
required.57 

Ketoconazole  In a healthy volunteer study, 
subjects received elvitegravir 
150/ritonavir 100 mg daily 
alone and then with 
ketoconazole 200 mg BID, 
each for 10 days, followed by 
4 more days of ketoconazole 
200 mg BID alone.  In the 

The effect of ketoconazole 
200 mg BID on the kinetics of 
single-dose raltegravir 400 mg 
was studied in 12 healthy 
volunteers.  Coadministration 
resulted in 94% ↑ AUC, 75% 
↑ Cmax and 3.35-fold ↑ C12 
of raltegravir.43 
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presence of ketoconazole, 
modest increases in 
elvitegravir exposures were 
observed:  17% ↑ Cmax, 48% 
↑ AUC, 67% ↑Cmin.  A 
maximum ketoconazole dose 
of 200 mg once daily is 
recommended when 
coadministering with boosted 
elvitegravir.58 

Lamotrigine   In healthy subjects, raltegravir 
400 mg BID for five days did 
not affect the 
pharmacokinetics of single 
dose lamotrigine 100 mg.  
The mean ratio of the AUC of 
lamotrigine-2N-glucuronide to 
lamotrigine was similar when 
lamotrigine was taken alone 
(0.35) or when taken with 
raltegravir (0.36). Raltegravir 
does not influence the 
glucuronidation of 
lamotrigine.59 

Methadone  No effect in vivo on 
pharmacokinetics of 
methadone.1 

Combination not studied; 
potential for ↑ methadone 
concentrations.  Monitor for 
effect and adjust methadone 
dose as needed. 

No dose adjustment is 
required for methadone when 
co-administered with 
raltegravir.60 

Midazolam No effect in vivo on 
pharmacokinetics of 
midazolam.1 

Oral midazolam is 
contraindicated. 
 
Parenteral midazolam:  
potential for ↑ midazolam 
concentrations.  
Coadministration should be 
done in a setting that ensures 
close clinical monitoring and 
appropriate medical 
management in case of 
respiratory depression and/or 
prolonged sedation. 
Dosage reduction for 
midazolam should be 
considered, especially if more 
than a single dose of 
midazolam is administered.56 

In healthy volunteers, 
coadministration of raltegravir 
400 mg BID with single dose 
midazolam 2 mg did not affect 
midazolam kinetics, 
confirming the lack of 
CYP3A4 inhibition/inducing 
activity of raltegravir. 

Oral 
contraceptives 

 In healthy female subjects on 
OrthTri-Cyclen Lo® 
(norgestimate-NGM/ethinyl 
estradiol-EE 25 ug) for at 
least 2 months, the fixed dose 

Coadministration of Ortho Tri-
Cyclen™ (or generic 
equivalent) plus raltegravir 
400 mg BID in healthy female 
subjects for 21 days did not 
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tablet of elvitegravir/cobicistat/ 
FTC/tenofovir was co-
administered daily on days 
12-21 of the second cycle.  
When coadministered with 
Stribild®, there was a 25% ↓ 
EE AUC and a 2-fold ↑ AUC 
and Cmax of NGM-active 
metabolite relative to NGM/EE 
administered alone.  
Elvitegravir and cobicistat 
concentrations were similar to 
historical controls.  Compared 
to baseline, there was no 
change in progesterone 
levels, a similar ↓ in FSH and 
a larger ↓ in LH during 
treatment with the Quad + 
NGM/EE vs. NGM/EE alone.  
The investigators recommend 
that an oral contraceptive 
containing at least 30 ug of 
EE be used when taking 
Stribild®.61 
 
Consider risks and benefits of 
coadministering nergestimate/ 
ethinyl estradiol.  Consider 
alternative (non-hormonal) 
methods of contraception.56 

substantially alter plasma 
exposure levels of either 
ethinyl estradiol or 
norelgestromin.  It is unlikely 
for an alteration in the efficacy 
of Ortho Tri-Cycle™ for 
contraception to occur upon 
coadministration with 
raltegravir.62   

Phosphodiester-
ase 5 (PDE5) 
inhibitors 
 
Sildenafil 
Tadalafil 
Vardenafil  

 For treatment of pulmonary 
arterial hypertension:56 
• sildenafil:  contraindicated 
• tadalafil:  if already on 

Stribild®, start tadalafil 20 
mg daily, ↑ to 40 mg daily 
based on tolerability.  If 
on tadalafil and starting 
Stribild®, stop tadalafil at 
least 24 hours prior; after 
at least 1 week, resume 
tadalafil at 20 mg daily, ↑ 
to 40 mg daily based on 
tolerability. 

 
For erectile dysfunction:56 
• sildenafil:  25 mg every 

48 hours 
• vardenafil:  2.5 mg every 

72 hours 
• tadalafil:  10 mg every 72 

hours 

No interaction anticipated. 
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Phenobarbital  Potential for significant ↓ in 
elvitegravir and cobicistat 
concentrations.  Consider 
alternate anticonvulsants.56 

The impact on UGT1A1 is 
unknown.  Use with caution.2 

Phenytoin  Potential for significant ↓ in 
elvitegravir and cobicistat 
concentrations.  Consider 
alternate anticonvulsants.56 

The impact on UGT1A1 is 
unknown.  Use with caution.2 

Pioglitazone   Drugs may be 
coadministered.  No 
Raltegravir dose modification 
is required.2 

Ribavirin   In a retrospective analysis of 
12 HIV/HCV co-infected 
subjects on RAL 400 mg BID 
prior to initiating 
ribavirin/pegylated interferon 
therapy, median RAL Ctrough 
was 0.071 mg/L at baseline 
and 0.051 mg/L when 
coadministered with 
ribavirin/peg IFN (p=0.98).  
Viral load remained 
undetectable and early HCV 
virologic response occurred in 
8 patients.  The combination 
was well tolerated, and no 
patient experienced major 
hepatic toxicity.63 
 
In 14 healthy subjects who 
received raltegravir 400 mg 
BID for 5 days plus single 
dose ribavirin 800 mg, 
raltegravir pharmacokinetics 
were not significantly affected 
by ribavirin.  Ribavirin Cmax ↓ 
21% and Tmax ↑ 39%, while 
Cmin and AUC were 
unchanged in the presence of 
raltegravir.  This is unlikely to 
be of clinical significance or 
have an impact on the 
antiviral effects of ribavirin in 
HIV-1 and HCV co-infected 
subjects.64 

Rifabutin In healthy volunteers, 
coadministration of 
dolutegravir 50 mg QD alone 
or with rifabutin 300 mg QD 
for 14 days resulted in 5% ↓ 
AUC, 15% ↑ Cmax and 30% 

Using ritonavir as a booster: 
Randomized, sequential, 
crossover study in HIV 
negative healthy volunteers:  
• Treatment A: EVG/r 

300mg/100mg daily 

In healthy adults who received 
raltegravir 400 mg BID with or 
without rifabutin 300 mg daily, 
coadministration of rifabutin 
resulted in 20% ↓ Cmin, 19% 
↑ AUC and 39% ↑ Cmax of 
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↓ Ctau of dolutegravir.  This 
change is unlikely to be  
clinically significant effect in 
integrase-naïve patients.65 

(n=19) 
• Treatment B: EVG/r 

300mg/100mg +/- 
rifabutin 150mg every 
other day (n=19) 

• Treatment C:  Rifabutin 
300mg daily (n=18) 

EVG/r + RFB (150mg every 
other day): equivalent EVG 
AUC and RFB AUC relative to 
EVG/r or RFB (300mg daily) 
PK alone.  Total 
antimycobacterial AUC ↑ 50% 
during coadministration.  This 
is consistent with data from 
drug interaction studies with 
other RTV boosted agents.66  
Decrease rifabutin to 150mg 
every other day or 150mg 
three times weekly when 
administered with EVG/r. 
 
Using cobicistat as a booster: 
Fixed sequence, crossover 
study in healthy subjects of 
EVG 150/co 150 mg daily 
alone, then with rifabutin 150 
mg q2d, followed by rifabutin 
300 mg QD after a 10-day 
washout.  With 
coadministration of EVG 
150/co150 mg and rifabutin 
150 mg q2d: 
• 67% ↓ Ctrough of EVG  
• Rifabutin exposures 

comparable to rifabutin 
300 mg QD alone 

• 4.8-6.3-fold ↑ exposures 
of 25-desacetyl-RFB, 
resulting in 21% higher 
total antimycobacterial 
activity. 

Coadministration of EVG/co 
with rifabutin is not 
recommended.7, 56 

raltegravir; these changes are 
not considered to be clinically 
significant, and rifabutin may 
be coadministered with 
raltegravir without dose 
adjustment.2, 67 
 

Rifampin In open-label, three-period, 
fixed-sequence, single center 
pharmacokinetic (PK) drug 
interaction study, healthy 
volunteers received 
dolutegravir 50 mg once daily 
for 7 days (period 1), then 

Combination is 
contraindicated.56 

In healthy subjects, single 
dose raltegravir 400 mg in the 
presence of rifampin 600 mg 
daily led to 61% ↓ Ctrough, 
40% ↓ AUC and 38% ↓ Cmax 
of raltegravir.  When 
raltegravir 800 mg BID was 
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DTG 50 mg twice daily for 7 
days (period 2), then DTG 50 
mg twice daily together with 
rifampin 600 mg once daily 
(period 3) for 14 days.  
Dolutegravir 50 mg BID plus 
rifampin achieved mean AUC 
33% ↑ and Ctau 22% ↑ 
versus DTG 50 mg daily 
alone. There were no 
discontinuations for adverse 
events (AEs) and no Grade 3 
or higher AEs.68 

coadministered with  rifampin 
600 mg daily for 14 days, 
raltegravir C12 was ↓ 53%, 
AUC ↑ 27% and Cmax ↑ 62% 
in the presence of rifampin.69  
Product monograph 
recommends increasing 
raltegravir dose to 800 mg 
twice daily during 
coadministration with 
rifampin.2 
 
The effect of rifampin 600 mg 
QD on the kinetics of single-
dose raltegravir 400 mg was 
studied in 12 healthy 
volunteers.  Coadministration 
resulted in 55% ↓ C12, 40% ↓ 
AUC and 25% ↓ Cmax of 
raltegravir.43 
 
Administration of raltegravir 
800 mg BID in two HIV-
positive subjects receiving 
rifampin 600 mg QD for 
treatment of active 
tuberculosis resulted in 
raltegravir kinetic parameters 
comparable to historical data 
in HIV-positive subjects taking 
raltegravir 400 mg BID without 
rifampin.  In the two cases, 
raltegravir was well 
tolerated.70   

Rifapentine  Potential for significant ↓ 
elvitegravir and cobicistat 
concentrations.  
Coadministration is not 
recommended.56 

In a 3-period study in healthy 
volunteers, raltegravir 400 mg 
BID was administered alone 
or with rifapentine 900 mg 
taken once weekly or 600 mg 
daily (5 of 7 days/week).  
Once-weekly rifapentine co-
administration resulted in a 
73% ↑ AUC, 89% ↑ Cmax 
and 44% ↓ Cmin of 
raltegravir.  Daily rifapentine 
coadministration did not 
change mean AUC or Cmax 
of raltegravir, but the Cmin ↓ 
43%.  Inter-patient variability 
was high. Rifapentine 
demonstrated less inductive 
effect on RAL concentrations 
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than reported for rifampin.71 

Sirolimus   Raltegravir may avoid 
interactions with certain 
immunosuppressives as it is 
primarily metabolized via 
glucuronidation and not by 
CYP3A4. 

Case report of the successful 
use of 
raltegravir/3TC/abacavir and 
sirolimus in a 49 year old 
HIV/HCV+ patient who 
underwent liver 
transplantation.   The patient 
was switched to this regimen 
after a series of medication 
modifications.  Patient had 
developed renal insufficiency 
with hyperpotasemia and 
metabolic acidosis due to 
increased tacrolimus levels (> 
25 ng/ml) related to 
atazanavir use.72 

St Johns Wort  Combination is 
contraindicated.56 

Drugs may be 
coadministered.  No 
Raltegravir dose modification 
is required.2 

Telaprevir   In an open-label cross-over 
study in 20 HIV/HCV-negative 
healthy volunteers, co-
administration of raltegravir 
400 mg BID and telaprevir 
750 mg q8h for 6 days with 
food did not affect telaprevir 
pharmacokinetics, while 
raltegravir exposures were 
increased (Cmin ↑ 78%, 
Cmax ↑ 26% and AUC ↑ 
31%) possibly due to 
inhibition of intestinal P-gp by 
telaprevir.  Exposure to 
raltegravir-glucuronide was 
similarly increased. This effect 
was not considered to be 
clinically relevant.73 

Warfarin  Potential for warfarin 
concentrations to be affected.  
Monitor INR and adjust 
warfarin dose accordingly.56 

No interaction anticipated. 
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Please note:  This chart summarizes some of the major drug interactions identified to date, based on current 
available data; other drug interactions may exist.  Please use caution whenever adding/modifying therapy.  The 
information in this table is intended for use by experienced physicians and pharmacists.  It is not intended to 
replace sound professional judgment in individual situations, and should be used in conjunction with other reliable 
sources of information.  Due to the rapidly changing nature of information about HIV treatment and therapies, 
users are advised to recheck the information contained herein with the original source before applying it to patient 
care.   
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Drug Interactions with Non-Nucleoside Reverse Transcriptase Inhibitors 
 

 Delavirdine 
(Rescriptor) 

Efavirenz 
(Sustiva®) 

Etravirine 
(Intelence) 

Nevirapine 
(Viramune) 

Rilpivirine 
(Edurant) 

Usual Dose 400 mg po TID; 
600 mg BID under 

study 

600 mg po daily at 
bedtime. 

200 mg BID 
following a meal 

200 mg po BID 
(lead-in dosing of 
200 mg daily for 

first 14 days) 

25 mg QD following 
a meal 

Kinetic 
Characteristics 

pH-dependent oral 
absorption; highly 
protein bound; 
metabolized via 
CYP3A4; also 
inhibits 3A4, as well 
as 2C9, 2C19.1 

In vitro is a potent 
inducer and 
inhibitor of 
CYP3A4.  Efavirenz 
induces 2B62 and 
UGT1A1.3  Also 
inhibits CYP2C9, 
2C19.  Substrates 
of CYP3A4 should 
be monitored 
carefully for effect 
and toxicity when 
used in combination 
with efavirenz.3 

Etravirine is a 
substrate of 
CYP3A4, CYP2C9, 
and CYP2C19. 
Etravirine is a weak 
inducer of CYP3A4, 
weak inhibitor of 
CYP2C9 and a 
moderate inhibitor 
of CYP2C19.  
Etravirine also 
inhibits p-
glycoprotein.  
Etravirine has no 
clinically relevant 
effect on CYP1A2 
or CYP2D6.4, 5 

Substrate and 
potent inducer of 
CYP3A4 and 2B6 
enzymes.2 

Metabolized 
primarily by 
CYP3A4, as well as 
CYP2C19, 1A2, 
2C8/9/10 (minor).  
Moderate inducer of 
CYP2C19, slight 
inducer of CYP1A2, 
2B6 and 3A4.  A 
clinically relevant 
effect on CYP 
enzyme activity is 
considered unlikely 
with 25 mg dose.6, 7 
 
No effect on 
CYP2E1 activity.8 

Food May take with or 
without a meal 
(based on steady 
state studies).1 

May be 
administered with or 
without food.3 

The effect of 
different types of 
food on the 
bioavailability of 
single dose 
etravirine 100 mg 
was examined in 24 
healthy volunteers. 
Fasted State: 
etravirine AUC ↓ 
51% compared to a 
standard breakfast.   
Light Breakfast 
(Croissant): AUC ↓ 
20% compared to a 
standard breakfast.   
Enhanced Fiber 
Breakfast: AUC ↓ 
25% compared to a 
standard breakfast.   
High Fat Breakfast 
(70g): AUC ↑ 9% 
compared to a 
standard breakfast.  
Recommendations:  
Give etravirine 
following a meal; 
the type of meal is 
not important.9 
 
 

May be 
administered with or 
without food or 
antacids.2 

The effect of 
different types of 
food on the 
bioavailability of 
single dose 
rilpivirine 75 mg 
tablet was 
examined in 20 
healthy subjects. 
Fasting 
conditions: 
rilpivirine Cmax  ↓ 
46%, AUC ↓ 43% 
compared to 
standard breakfast 
(21 g fat, 533 kcal). 
Protein rich 
nutritional drink (8 
g fat, 300 kcal): 
similar exposures to 
fasting conditions 
(Cmax & AUC ↓ 
50% compared to 
standard breakfast). 
High Fat Breakfast 
(56 g fat, 928 kcal): 
rilpivirine Cmax  ↓ 
8%, AUC ↓ 8% 
compared to 
standard breakfast. 
Recommendations
: Give rilpivirine with 
food (standard or 
high fat meal). Do 
not give rilpivirine 
on an empty 
stomach or with a 
protein rich 
nutritional drink.10 



44 DRUG INTERACTIONS WITH NON-NUCLEOSIDE REVERSE TRANSCRIPTASE INHIBITORS

Academic copyright.  Alice Tseng, Pharm.D., FCSHP,AAHIVP  Toronto General Hospital, Toronto, ON            
September 20, 2012 www.hivclinic.ca page 2 of 42 

 Delavirdine 
(Rescriptor) 

Efavirenz 
(Sustiva®) 

Etravirine 
(Intelence) 

Nevirapine 
(Viramune) 

Rilpivirine 
(Edurant) 

Cranberry juice  Prospective, 
observational, 
cross-sectional 
study in HIV-
positive patients 
(n=120) on ARVs 
for at least 12 
weeks, and 
reporting current 
cranberry juice 
intake (median 237 
mL once-twice daily 
for median 4.5 
years) or no 
cranberry juice 
intake.   
 
No significant 
difference in 
efavirenz levels in 
patients on 
efavirenz +/- 
cranberry juice.  
EFV Cmin: EFV 
alone group: 2099 
ng/ml, n=3; EFV + 
Cranberry juice 
group: 3948ng/ml, 
n=311 

   

INTERACTIONS WITH ANTIRETROVIRALS: 

Amprenavir 
(see separate 
entry for 
Fosamprenavir) 
 

Amprenavir 1200 
mg +/- delavirdine 
600 mg BID 
(healthy volunteer 
study) significantly 
increased 
amprenavir 
concentrations (4-
fold ↑ AUC, 6-fold ↑ 
Cmin, 1.3 fold ↑ 
Cmax); no change 
in delavirdine 
concentrations.1   
 
In a separate 
healthy volunteer 
multi-dose study, 
administration of 
APV 600 mg BID 
+/- DLV 600 mg BID 
resulted in ↑ APV 
Cmin 133% & AUC 
117%; however, 
median DLV Cmin ↓ 
88%.  Suggest 
avoiding this 
dosage combination 
until further data 
available.12  

APV 1200 mg BID 
+ EFV 600 mg:  
36% ↓ AUC, 39% ↓ 
Cmax, 43% ↓ Cmin 
APV; 15% ↑ EFV 
AUC13.  Avoid 
negative interaction 
by adding either: 
• 200/500 mg RTV 

BID, or  
• 1250 mg 

nelfinavir BID 
to APV 1200 mg 
BID plus EFV 600 
mg qhs.14 
 
Other dosage 
combinations that 
yielded stable APV 
conc.: 
• APV 600 mg/ 

rtv 200 mg 
BID + EFV15 

• APV 1200 mg/ 
rtv 300 mg QD 
plus EFV16 

• APV/EFV + NFV 
1250 mg BID17 

• APV/EFV + IDV 
1200 mg BID17 

• APV/EFV + RTV 

 With APV 600/RTV 
100 mg BID/NVP 
400 mg QD, APV 
Cmin and Cmax ↓ 
80%, AUC ↓ 77%.  
APV plasma levels 
stable with 
APV 450/RTV 200 
mg BID plus NVP 
400 mg daily.18  
Therefore, 
recommend APV 
450/RTV 200 mg 
BID with NNRTIs.  
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 Delavirdine 
(Rescriptor) 

Efavirenz 
(Sustiva®) 

Etravirine 
(Intelence) 

Nevirapine 
(Viramune) 

Rilpivirine 
(Edurant) 

100 mg BID17 
Atazanavir 
(ATV) 
 
Take with a 
light meal for 
improved 
absorption. 

 Study in healthy 
subjects of ATV 
400 QD +/- 
efavirenz 600 mg 
QD with a light meal 
(n=27):  ATV Cmax 
↓ 59% and AUC 
↓74% with 
concomitant EFV; 
EFV kinetics not 
significantly 
altered.19 
 
In a healthy 
volunteer study, 
coadministration of 
atazanavir 
300/ritonavir 100 
mg QD plus 
efavirenz x 2 weeks 
resulted in 39% ↑ 
atazanavir AUC vs. 
atazanavir 400 mg 
QD alone, while 
ATV 600 mg QD 
plus efavirenz 
resulted in 21% ↓ 
ATV AUC vs. ATV 
400 mg QD alone.20   
 
In healthy subjects, 
ATV 400/ ritonavir 
100 mg QD plus 
EFV results in  
ATV AUC and 
Cmax comparable 
to ATV/r 300/100 
alone, but ATV 
Cmin ↓ 42%.  ATV 
Cmin may not be 
optimal for 
treatment 
experienced 
patients.  RTV 
Cmax ↓ 15%, AUC 
↓ 31%, Cmin ↓ 60% 
with combination, 
which may have 
contributed to lower 
ATV exposures.21   

In healthy subjects 
(n=14), ATV 400 
mg QD 
administered with 
etravirine 800 mg 
BID (old 
formulation) for 7 
days resulted in 
47% ↑ Cmax , 50% 
↑ AUC and 58% ↑ 
Cmin of TMC125, 
while atazanavir 
AUC ↓ 17% and 
Cmin ↓ 47%.22  
Combination of 
unboosted 
atazanavir and 
etravirine is not 
recommended.4 
 
 
In healthy subjects, 
ATV 300/rtv 100 
mg QD plus 
TMC125 800 mg 
BID (old 
formulation) led to 
100% ↑ AUC and 
26% ↑ Cmin of 
etravirine, while 
atazanavir AUC ↓ 
14% and Cmin ↓ 
38%.22   
 
HIV-infected 
subjects on stable 
ATV 300/100 mg 
QD regimens (not 
including tenofovir) 
were randomized to 
receive either ATV 
300/100 mg QD or 
400/100 mg QD 
with etravirine 200 
mg BID.  In the 
presence of 
etravirine, ATV 
300/100 mg dosing 
led to 4% ↓ AUC 
and 18% ↓ Cmin of 
atazanavir, and 
1.24-fold ↑ 
etravirine AUC*.  In 
ATV 400/100 mg 
group, there was no 
change in AUC and 
9% ↓ Cmin of 
atazanavir while 
etravirine AUC* was 
↓ 16% with 
coadministration.  

In an open-label 
cohort study of 
HIV+ subjects 
stable on 2-3 NRTIs 
and either NVP 200 
mg BID or ATV 
300/rtv 100 mg QD, 
the NVP group 
received NVP plus 
ATV 300/100 mg 
QD for 10 days, 
then NVP plus ATV 
400/100 mg QD for 
10 days.  
Compared to the 
group that 
continued ATV 
300/100 mg QD 
alone (mean ATV 
Cmin 533 ng/mL):  
• NVP plus 

ATV/r 
300/100mg 
daily led to ↓ 
Cmax 38%, ↓ 
AUC 42%, ↓ 
Cmin 72% of 
ATV (mean 
Cmin 150 
ng/mL).   

• NVP plus 
ATV/r 
400/100mg 
daily led to 
19% ↓ AUC 
and 59% ↓ 
Cmin of ATV 
(mean Cmin 
216 ng/mL).    
These ATV 
values were 
higher than 
historical ATV 
400 mg QD 
alone.   

RTV AUC ↓ 40% in 
presence of NVP, 
which may have 
contributed to ↓ 
ATV levels, while 
ATV/r increased 
NVP AUC by 
25%.24 
 
Open label, multiple 
dose study in HIV 
infected patients 
(n=11) to study the 
kinetics of ATV/r 
300mg/100mg +/- 
NVP 200mg BID.  

Potential for ↑ 
concentrations of 
rilpivirine.  
Rilpivirine is not 
expected to affect 
the plasma 
concentrations of 
co-administered 
PIs.7 
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 Delavirdine 
(Rescriptor) 

Efavirenz 
(Sustiva®) 

Etravirine 
(Intelence) 

Nevirapine 
(Viramune) 

Rilpivirine 
(Edurant) 

These changes 
were smaller than 
interaction 
observed previously 
in healthy 
volunteers.23 
*NB:  etravirine 
concentrations were 
compared to 
historical data from 
the DUET studies 
where etravirine 
was administered 
with darunavir/r 
BID. 
 
Coadministration is 
contraindicated in 
the US & Canadian 
Monographs,4 but 
the European SPC 
says they can be 
coadministered 
without dose 
adjustment. 

Combination led to: 
• ↓ ATV levels: ↓ 

Ctrough 41% (631 
vs 316ng/ml); 
ATV Ctrough 
remained higher 
than historical 
controls taking 
ATV 400mg daily 

• ↑ NVP Ctrough12 
(GMR 1.46) 
compared to 
historical controls 
not taking ATV/r. 

Monitoring ATV 
Cmin is 
recommended, and 
a dose increase in 
ATV may be 
necessary.25 

Darunavir  Multidose study of 
efavirenz 600 mg 
QD plus darunavir 
(oral solution) 300 
mg/ritonavir 100 
mg BID led to 31% 
↓ Cmin and 13% ↓ 
AUC of darunavir, 
while EFV exposure 
↑ 20%.  
Combination may 
be used without 
dose adjustments.26 

In a single 
sequence, 3-period 
PK study in healthy 
volunteers who 
received DRV 
900/r100 mg QD x 
10d, DRV/r + EFV 
600 mg QD x 14d, 
then EFV x 14 d): 
• 57% ↓ Cmin, 

14% ↓ AUC of 
darunavir 

• Mean 1138 vs. 
2127 ng/mL, 
p=0.0003; all 
Cmin>55 ng/mL

• No difference in 
EFV PK

Clinical significance 
in HIV-positive 
patients not yet 
determined, 
combination may 

Pharmacokinetic 
interaction study of 
etravirine 200 mg 
BID added to 
darunavir 600/100 
mg BID in HIV-
infected subjects 
(n=10) led to ~30% 
↓ AUC of etravirine 
compared to 
historical controls, 
not considered 
clinically significant. 
Kinetics of 
darunavir were 
unchanged.28  
Similar interaction 
observed in healthy 
subjects.29   
 
A pharmacokinetic 
substudy was 
conducted in 10 
HIV-positive 
subjects 
participating in the 
ANRS TRIO study.  
Patients received 
raltegravir 400 mg 
BID and darunavir 
600/100 mg BID on 
day 1, and 
etravirine 200 mg 
BID was added on 
day 7.  PK 
parameters were 
measured on days 

In an open-label, 
randomized, 
crossover study, 19 
HIV-positive 
subjects received 
nevirapine 200 mg 
BID plus NRTIs with 
or without darunavir 
(either 300/100 mg 
BID DRV oral 
solution or 400/100 
mg BID DRV tablet) 
in two 14-day 
sessions.  In the 
presence of DRV/r, 
NVP AUC ↑ 27%, 
while DRV and RTV 
exposures were 
similar to historical 
data.32 

In a population 
cohort analysis of 
51 HIV-infected 
patients taking 
nevirapine (n=42 
with other NRTIs, 
n=9 on concomitant 
darunavir/ritonavir), 
nevirapine Ctrough 
were 45% higher in 
the group taking 
darunavir/ritonavir 
vs. those on NRTIs 
only (p<0.05).33  

No dose 
adjustment is 

In a randomized, 
crossover study in 
healthy volunteers, 
subjects received 
either rilpivirine 
150mg daily for 22 
days, or darunavir 
800/100mg QD for 
11 days followed by 
DRV 800/100mg 
QD plus rilpivirine 
150mg QD from 
days 12-22.  Co-
administration of 
DRV/r increased 
exposures of 
rilpivirine:  AUC24h 
↑ 2.3 fold; Cmax ↑ 
1.79 fold, Cmin ↑ 
2.78 fold, likely a 
result of CYP3A4 
inhibition.  No 
clinically relevant 
changes in DRV 
exposure were 
observed in the 
presence of 
rilpivirine.35 
 
No dose adjustment 
is required with 
coadministration.7 
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provide sufficient 
efficacy in naïve-
patients with no 
pre-existing 
mutations.27 

6 and 28.  
Raltegravir and 
darunavir PK 
(Cmax, Cmin and 
AUC) were not 
significantly 
different in the 
presence of 
etravirine.30 
 
In a phase II single 
arm study, ARV-
naïve HIV-infected 
subjects received 
etravirine 400 mg 
QD, darunavir 
800/100 mg QD, or 
the combination 
(plus tenofovir/FTC) 
each for 14 days. 
There was no 
change in ETV pk in 
the presence of 
DRV/r.  Mean ETV 
Cmin was >50x 
higher than protein-
adjusted EC50 for 
WT virus, with and 
without DRV/r.  
DRV pk was slightly 
higher and RTV 
was slightly lower 
vs. historical 
controls (ARTEMIS 
week 4 pk 
substudy).31 
 
Combination may 
be coadministered 
without dose 
adjustment.4 

currently 
recommended, but 
literature indicates 
that changes in 
plasma NVP levels 
can lead to 
significant toxicity 
concerns, including 
hepatotoxicity. 
Monitor closely for 
dose-related 
nevirapine toxicity.34   

Darunavir/rtv + 
maraviroc 

  Co-administration of 
etravirine/darunavi
r/ritonavir with 
maraviroc 
increased the 
exposure of 
maraviroc by 210% 
(AUC12) and peak 
levels (Cmax) by 
77% compared to 
maraviroc alone.  
 
Thus, if maraviroc is 
being dosed 
alongside etravirine 
and darunavir 
together, a 
maraviroc dose 
reduction to 150mg 
twice daily is 
necessary.  No 
dose adjustment of 
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ETV is necessary. 
Didanosine 37% ↓ DLV Cmax, 

22% ↓ ddI 
concentration; thus, 
administer 1 hour 
before ddI if 
possible.6 

No effect on EFV 
concentrations 
when administered 
with 30 mL Mylanta 
DS (AlOH, MgOH, 
simethicone);7 
therefore, ddI buffer 
should not affect 
EFV 
concentrations. 

In a crossover study 
of healthy 
volunteers, no 
clinically relevant 
interaction was 
observed between 
etravirine 800 mg 
BID with food and 
ddI-EC 400 mg QD 
(given 2 hours 
before etravirine on 
an empty stomach).  
No dosage 
adjustments 
required for 
combination.36 

May be 
administered 
together.2 

No dose adjustment 
is required.  
However, 
didanosine should 
be administered on 
an empty stomach 
at least 2 hours 
before or 4 hours 
after rilpivirine, 
which should be 
administered after a 
meal.7 

Dolutegravir 
(DTG; 
S/GSK1349572
, integrase 
inhibitor) 

 In an open-label, 
single sequence 
crossover study, 
healthy volunteers 
received 
dolutegravir 50 mg 
once daily for 5 
days followed by 
DTG 50 mg and 
efavirenz 600 mg 
QD for 14 days.  In 
the presence of 
efavirenz, DTG 
AUC ↓ 57%, Cmax 
↓ 39% and Ctrough 
↓ 75%, likely via 
enzyme induction of 
UGT1A1 and 
CYP3A4.  
Dolutegravir 
concentrations 
remained 4-5 fold 
higher than the 
protein-adjusted 
IC90 for WT virus.  
No dose adjustment 
required for 
coadministration in 
integrase-naïve 
patients. 37  

In an open-label, 
two-period, 
crossover study, 
healthy adult 
subjects received 
dolutegravir 50 mg 
QD for 5 days, then 
added etravirine 
200 mg BID with 
food for 14 days.  In 
the presence of 
etravirine, 
dolutegravir AUC ↓ 
70%, Cmax ↓ 52% 
and Ctrough ↓ 88%.   
 
In a second 
randomized, open-
label crossover 
study, healthy 
subjects began with 
dolutegravir 50 mg 
QD for 5 days, then 
added etravirine 
200 mg BID plus 
either 
lopinavir/ritonavir 
400/100 mg BID or 
darunavir 600/100 
mg BID for 14 days.   
Dolutegravir 
kinetics were not 
significantly altered 
when given with 
etravirine plus 
lopinavir/ritonavir.   
When 
coadministered with 
etravirine plus 
darunavir/ritonavir, 
dolutegravir AUC ↓ 
25%, Cmax ↓ 12% 
and Ctrough ↓ 37%.  
These changes 
were considered 

 In an open-label, 
two-cohort, single 
sequence crossover 
study, healthy 
subjects, received 
either DTG 50mg 
daily for 5days or 
S/GSK1265744 
30mg daily for 12 
days (Period 1), 
rilpivirine 25 mg 
daily for 11-12 days 
(Period 2) and 
rilpivirine 25 mg 
daily plus DTG 50 
mg daily or 
S/GSK1265744 30 
mg daily for 12 days 
(Period 3); all doses 
were administered 
following a 
moderate fat meal.  
The combinations 
of RPV + DTG and 
RPV + 
S/GSK1265744 
were well-tolerated 
and no significant 
changes in the PK 
parameters of any 
drug were 
observed.39 
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not clinically 
significant.   
  
Dolutegravir may be 
coadministered with 
etravirine without a 
dosage adjustment 
if lopinavir/ritonavir 
or 
darunavir/ritonavir 
is concurrently 
administered.38 

Efavirenz    Steady-state 
efavirenz 600 mg 
QD plus single-
dose etravirine 900 
mg resulted in 41% 
↓ AUC and 18% ↓ 
Cmax of etravirine.  
40  Etravirine and 
other NNRTIs 
should not be co-
administered.4 
 
In a healthy 
volunteer study, 
etravirine was 
administered 400 
mg QD or 200 mg 
BID for 14 days at 
baseline and then 
again after 14 days 
of efavirenz 
treatment to assess 
for any continued 
effects of efavirenz 
enzyme induction 
on etravirine 
metabolism.  
Steady-state ETV 
parameters were 
significantly 
reduced after EFV 
intake in both QD 
and BID dosing 
arms:  ETV AUC ↓ 
28-29%, Cmax ↓ 
21-22%, Ctrough ↓ 
33-37%.  These 
changes are likely 
not clinically 
significant as all 
subjects had ETV 
levels well above 4 
ng/mL (protein 
binding-adjusted 
EC50) and ETV 
concentrations are 
comparable to 
those observed in 
clinical trials where 
ETV was co-

Combination of 
nevirapine 400 mg 
daily plus efavirenz 
600 mg daily in 
HIV-infected 
individuals resulted 
in reduced 
efavirenz 
concentrations 
(22% ↓ AUC, 36% 
↓ Cmin); nevirapine 
levels were not 
changed.  Thus, 
may need to 
administer higher 
doses of efavirenz 
(e.g., 800 mg daily) 
in conjunction with 
nevirapine.42  

In HIV infected 
patients on steady 
state efavirenz, 
administration of a 
single dose of 
rilpivirine 75 mg 
resulted in 70% ↓ 
AUC and 30% ↓ 
Cmax of rilpivirine 
compared to 
rilpivirine alone 
(historical controls).  
Do not coadminister 
rilpivirine and 
efavirenz.7 
 
In healthy 
volunteers, subjects 
received rilpivirine 
25 mg QD for 14 
days (period A) 
followed by a 14-21 
day washout, then 
efavirenz 600 mg 
QD for 14 days 
(period B), followed 
immediately by 
rilpivirine 25 mg QD 
for 28 days (period 
C).  At days 1, 14 
and 21 of period C, 
rilpvirine AUC and 
Cmax were lower 
than in period A:  
day 1 - AUC ↓ 46%, 
Cmax ↓ 36%, day 
14 – AUC ↓ 18%. 
Cmax ↓ 19%, Cmin 
↓ 28%, day 21 - 
AUC ↓ 16%. Cmax 
↓ 13%, Cmin ↓ 
28%.  By day 28 of 
period C, rilpivirine 
AUC and Cmin 
were similar to 
period A, while 
Cmin ↓ 25%.  
Plasma EFV was 
undetectable by 7 
days after period 
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administered with 
darunavir/ritonavir.  
Therefore, authors 
suggest that 
switching from EFV 
to ETV QD or BID 
may be done 
without dose 
adjustment.41 

B.43 

Elvitegravir  Three-period study 
in healthy subjects 
of EVG/COBI/ 
FTC/TDF (Quad) 
for 1 week followed 
by washout, 
efavirenz/FTC/TDF 
(Atripla®) for 2 
weeks, then Quad 
for 5 weeks.  
Following the switch 
from Atripla® to the 
Quad, elvitegravir 
exposures were 
lower:   
• Day 35:  AUC 

↓ 37%, Cmax 
↓ 19%, Ctau ↓ 
67% 

• Day 42:  AUC 
↓ 29%, Cmax 
↓ 11%, Ctau ↓ 
54% 

Cobicistat Ctau was 
↓ 35% at day 14 
post-switch.  AUC 
of EVG 
glucuronidated 
metabolite were ↑ 
46% and ↑ 32% on 
days 35 and 42, 
respectively.  Mean 
EVG Ctrough was 
~3-fold and ~5-fold 
> than protein-
adjusted IC95 of 45 
ng/mL on days 35 
and 42, 
respectively, and 7-
8 fold ↑ at 5 weeks 
post switch.44 

 In healthy subjects, 
no clinically relevant 
PK changes were 
observed for 
elvitegravir/ritonavir 
150/100mg daily 
and etravirine 
200mg BID 
compared to either 
drug administered 
alone.    
These 2 
antiretrovirals can 
be used together 
without dose 
adjustment.45 

 

Enfuvirtide   Use of enfuvirtide 
had no effect on 
etravirine AUC12h 
from population PK 
data from substudy 
in Duet trials.46 

  

Etravirine Potential for 
increased etravirine 
concentrations.  
Combining two 
NNRTIs has not 
been shown to be 

Steady-state 
efavirenz 600 mg 
QD plus single-
dose etravirine 900 
mg resulted in 41% 
↓ AUC and 18% ↓ 

 Steady-state 
nevirapine 200 mg 
BID plus single-
dose etravirine 900 
mg resulted in 55% 
↓ AUC and 36% ↓ 

Rilpivirine should 
not be co-
administered with 
other NNRTIs.7 



51DRUG INTERACTIONS WITH NON-NUCLEOSIDE REVERSE TRANSCRIPTASE INHIBITORS

Academic copyright.  Alice Tseng, Pharm.D., FCSHP,AAHIVP  Toronto General Hospital, Toronto, ON            
September 20, 2012 www.hivclinic.ca page 9 of 42 

 Delavirdine 
(Rescriptor) 

Efavirenz 
(Sustiva®) 

Etravirine 
(Intelence) 

Nevirapine 
(Viramune) 

Rilpivirine 
(Edurant) 

beneficial.  
Etravirine should 
not be 
coadministered with 
other NNRTIs.4 
 

Cmax of etravirine.  
40  Etravirine should 
not be 
coadministered with 
other NNRTIs.4 
 
In a healthy 
volunteer study, 
etravirine was 
administered 400 
mg QD or 200 mg 
BID for 14 days at 
baseline and then 
again after 14 days 
of efavirenz 
treatment to assess 
for any continued 
effects of efavirenz 
enzyme induction 
on etravirine 
metabolism.  
Steady-state ETV 
parameters were 
significantly 
reduced after EFV 
intake in both QD 
and BID dosing 
arms:  ETV AUC ↓ 
28-29%, Cmax ↓ 
21-22%, Ctrough ↓ 
33-37%.  These 
changes are likely 
not clinically 
significant as all 
subjects had ETV 
levels well above 4 
ng/mL (protein 
binding-adjusted 
EC50) and ETV 
concentrations are 
comparable to 
those observed in 
clinical trials where 
ETV was co-
administered with 
darunavir/ritonavir.  
Therefore, authors 
suggest that 
switching from EFV 
to ETV QD or BID 
may be done 
without dose 
adjustment.41 

Cmax of 
etravirine.40  
Etravirine should 
not be 
coadministered with 
other NNRTIs.4 

Fosamprenavir  In healthy volunteer 
study,  FPV 700/rtv 
100 mg BID plus 
EFV did not change 
APV levels vs. 
FPV/rtv alone.  
However, with FPV 
1395/rtv 200 mg 
QD, addition of EFV 

In an open-label 
interaction trial of 
HIV-infected 
subjects on stable 
FPV 700/rtv 100 mg 
BID, addition of 
etravirine 800 mg 
BID for 14 days 
(phase II 

In HIV+ subjects, 
FPV 1400 mg BID 
+ NVP 200 mg BID 
for 14 days led to 
33% ↓ AUC, 39% ↓ 
Cmin of APV, and 
29% ↑ AUC and 
34% ↑ Cmin of 
NVP.49 

Potential for ↑ 
concentrations of 
rilpivirine.  
Rilpivirine is not 
expected to affect 
the plasma 
concentrations of 
co-administered 
PIs.7 
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led to 13% ↓ AUC, 
36% ↓ Cmin of 
APV.  Negative 
interaction 
corrected when rtv 
dose ↑ to 300 mg 
QD.47 
Therefore, when 
coadministering 
FPV/r and EFV:  no 
change in FPV 
dose if BID 
regimen used; if 
QD, use FPV 1400 
mg/rtv 300 mg QD. 

formulation) led to 
69% ↑ AUC, 62% ↑ 
Cmax and 77% ↑ 
Cmin of amprenavir 
compared to 
FPV/rtv alone.  
Etravirine 
parameters were 
similar to historical 
controls.48 
 
Etravirine should 
not be co-
administered with 
fosamprenavir/riton
avir.4 

When FPV 700/rtv 
100 mg BID 
administered with 
NVP for 14 days, 
APV AUC ↓ 11%, 
Cmin ↓19%, NVP 
AUC ↑14%, Cmin ↑ 
21% vs. controls.49   
Recommend FPV 
700/rtv 100 mg BID 
with NVP 200 mg 
BID. 

Indinavir IDV 600 mg q8h + 
DLV:  ↑  IDV AUC, 
Cmin vs. IDV 800 
mg q8h alone.50, 51 
Thus, ↓ IDV to 600 
mg q8h with 
delavirdine. 
Healthy volunteer 
study of IDV/DLV 
BID regimens: 
a) 800/600 mg 

BID:  similar 
AUC, Cmax, but 
Cmin IDV ↓ 35-
40% (vs. IDV 800 
mg q8h) 

b) 1200/600 mg 
BID:  similar 
Cmin, ↑ AUC (50-
70%), ↑ Cmax 
(20-50%) 

Thus, 1200/600 mg 
BID may be 
preferable (NB: risk 
nephrolithiasis?); 
may take +/- food.52 

IDV alone: 
30-35% ↓ indinavir 
levels; no change in 
efavirenz levels.  
Increase IDV 
dosage to 1000 mg 
q8h.53 
Indinavir/rtv BID 
When efavirenz 
was added to IDV 
800 mg/RTV 100 
mg BID regimen, 
IDV exposure was 
significantly 
reduced (19% ↓ 
AUC, 48% ↓ Cmin). 
May wish to 
consider ↑ to 
indinavir 800 
mg/ritonavir 200 mg 
BID.54 
indinavir/rtv QD: 
When efavirenz 
was added to 
IDV/RTV once daily 
regimens (800/100, 
800/200, 1200/100), 
significant ↓ in IDV 
and RTV 
concentrations 
(esp. C24) were 
observed.  Avoid 
using EFV with 
once daily IDV/RTV 
regimens.55 

Steady-state study 
of etravirine 1600 
mg BID plus 
indinavir 800 mg 
TID (n=10) resulted 
in 51% ↑ AUC and 
Cmax of etravirine, 
likely due to CYP3A 
inhibition; indinavir 
AUC ↓ 46%, Cmax 
↓28%.40  
 
Etravirine should 
not be co-
administered with 
PIs without low-
dose ritonavir.4 

28% ↓ IDV AUC, 
<10%↓ NVP AUC 
(non-significant).   
Suggest ↑ IDV dose 
to 1000 mg q8h 
when using with 
NVP 200 mg BID.56 
Preliminary data 
suggest that dosing 
nevirapine 400 mg 
once daily may 
have a more 
pronounced effect 
on decreasing 
indinavir 
concentrations 
compared to 
nevirapine dosed 
200 mg twice daily 
(median 31% 
decrease).  These 
findings require 
further 
substantiation; may 
consider monitoring 
indinavir 
levels/response if 
switching 
nevirapine dosage 
regimen.57 

Potential for ↑ 
concentrations of 
rilpivirine.  
Rilpivirine is not 
expected to affect 
the plasma 
concentrations of 
co-administered 
PIs.7 

Lopinavir/ 
ritonavir 

In a healthy 
volunteer study 
(n=26), DLV 600 
mg BID plus 
lopinavir 400/100 
mg BID resulted in 
higher lopinavir 
levels (Cmin ↑ 53%, 
AUC ↑ 24%, Cmax 
13%); however, 
DLV exposure was 

With LPV/r 
capsules: 
• EFV 600 mg + 

LPV/r 400/100 
mg BID 
resulted in 
25% ↓ AUC 
and 44% ↓ 
Cmin of 
lopinavir.  
Using lopinavir 

In healthy 
volunteers, 
coadministration of 
etravirine 200 mg 
BID and 
lopinavir/ritonavir 
tablets 400/100 mg 
BID for 8 days 
resulted in 45% ↓ 
Cmin, 30% ↓ Cmax 
and 35% ↓ AUC of 

With LPV/r 
capsules: 
• Nevirapine ↓ 

lopinavir AUC 
and Cmin.  
Using lopinavir 
533 
mg/ritonavir 
133 mg BID 
plus nevirapine 
will result in 

In healthy 
volunteers, 
rilpivirine 150 mg 
QD plus LPV/r 
400/100 mg BID 
soft gel capsules 
resulted in 52% ↑ 
AUC, 29% ↑ Cmax, 
74% ↑ Cmin of 
rilpivirine; LPV 
kinetics not 
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↓25-30%.  Further 
studies are ongoing 
to establish optimal 
doses of both 
agents.58 

533 
mg/ritonavir 
133 mg BID 
plus EFV 
resulted in 
similar 
lopinavir 
concentrations 
to those 
achieved in the 
absence of 
EFV.59 

 
With LPV/r tablets: 
• Can use 

400/100 mg 
BID with EFV 
in ARV-naïve 
subjects 

• ↑ to 600/150 
mg (3 tablets) 
BID in 
treatment-
experienced 
subjects; this  
significantly ↑  
LPV 
concentrations 
~35% and RTV 
concentrations 
~56-92% 
versus LPV/r 
tablets 400/100 
mg BID  
without EFV60 

• in 19 healthy 
volunteers, LPV/r 
500/125 mg BID 
plus EFV 600 mg 
led to similar LPV 
levels as seen 
with LPV/r 
400/100 mg BID 
alone (6% ↑ 
AUC, 10% ↓ 
Cmin)61 

• QD 
lopinavir/rtv in 
the presence 
of NNRTIs may 
not provide 
adequate 
lopinavir 
Ctrough62 

ETV, and 20% ↓ 
Cmin, 11% ↓ Cmax 
and 13% ↓ AUC of 
LPV compared to 
each drug 
administered 
alone.63  Because 
the ↓ in mean ETV 
exposures in the 
presence of LPVr is 
similar to the ↓ 
observed in the 
presence of 
darunavir/ ritonavir,  
ETV and LPVr may 
be co-administered 
without dose 
adjustment.4 

 
Etravirine 800 mg 
BID did not affect 
kinetics of LPV 
400/RTV 100/SQV 
800-1000 mg BID 
in 15 HIV-infected 
male subjects.64 

similar 
lopinavir 
concentrations 
to those 
achieved in the 
absence of 
nevirapine.65 

 
With LPV/r tablets: 
• Can use 

400/100 mg 
BID with NVP 
in ARV-naïve 
subjects 

• ↑ to 600/150 
mg (3 tablets) 
BID when co-
administering 
in treatment-
experienced 
subjects 

affected.66   
 
No dose adjustment 
is required with 
coadministration.7 

Maraviroc  When maraviroc 
100 mg BID was 
given with efavirenz 
600 mg QD, 
maraviroc AUC ↓ 
50%, Cmax ↓ 60%.  
Doubling maraviroc 
dose to 200 mg BID 

Total maraviroc 
concentrations over 
a 12-hour period 
are reduced by 53% 
(AUC12) and peak 
levels of maraviroc 
(Cmax) by 60% in the 
presence of 

In a cohort of HIV+ 
subjects (n=8) 
stabilized on 
nevirapine, 3TC 
and tenofovir, 
kinetics of single 
dose maraviroc 300 
mg were 
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corrected maraviroc 
exposures.  When 
administering 
maraviroc with EFV 
(in the absence of 
PIs), doubling 
maraviroc dose is 
recommended.67 
 
An in vitro-in vivo 
extrapolation model 
was developed to 
describe the 
kinetics of 
maraviroc in HIV-
infected patients 
switching from 
efavirenz-containing 
therapy.  The model 
predicted that MVC 
exposures similar to 
those with MVC 300 
mg BID alone could 
be achieved via two 
scenarios following 
a switch from EFV: 
• MVC 600 mg 

BID x 1 week 
followed by 
standard 300 
mg BID dosing 

• MVC 450 mg 
BID x 2 weeks 
followed by 
standard BID 
dosing68 

etravirine.  
 
Therefore, if a 
patient isn't also 
taking a potent 
CYP3A4 inhibitor 
such as RTV-
boosted protease 
inhibitor, maraviroc 
dose should be 
increased to 
600mg twice daily.  
No dose adjustment 
of etravirine is 
required. 
 
In 64 HIV-positive 
patients taking 
maraviroc 300 or 
600 mg BID plus 
etravirine 200 mg 
BID without PIs, 
67% Ctrough were 
<75 ng/mL (75% 
with maraviroc 300 
mg BID and 63% 
with maraviroc 600 
mg BID).  Mean 
maraviroc Ctrough 
was 53 and 60 
ng/mL in the 300 
and 600 mg BID 
groups, 
respectively.  
Etravirine Ctrough  
was 723 ng/mL, 
approximately 180-
fold higher than the 
protein-adjusted 
EC50 for wild type 
virus69  
 
In a cohort of 
patients receiving 
maraviroc and 
raltegravir with or 
without etravirine, 
significantly lower 
maraviroc Ctrough 
were observed 
when combined 
with etravirine vs. 
without etravirine 
(57 vs 173.5 ng/mL 
respectively, 
p=0.01).  Patients 
treated with 
maraviroc had 
significantly greater 
CD4 increases 
versus those not on 
maraviroc.70 
 

unchanged vs. 
control data in HIV+ 
subjects receiving 
maraviroc alone for 
10 days.71 
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 Delavirdine 
(Rescriptor) 

Efavirenz 
(Sustiva®) 

Etravirine 
(Intelence) 

Nevirapine 
(Viramune) 

Rilpivirine 
(Edurant) 

See additional entry 
for 
darunavir/ritonavir 
+ etravirine plus 
maraviroc. 

Nelfinavir Interaction data in 
HIV subjects taking  
DLV 600 mg TID + 
standard NFV:  
approx. 2-fold ↑ 
NFV AUC,  and  
DLV Cmin similar to 
that with DLV 400 
mg TID alone. 72 
Recommendations 
on dosage 
adjustments not 
available.  Use 
together with 
caution and monitor 
for drug toxicities, 
incl. Neutropenia.   
Regimens currently 
being studied:  NFV 
750 mg TID + DLV 
600 mg TID, and 
NFV 1250 mg BID + 
DLV 600 mg BID. 

Healthy volunteer 
study:  efavirenz 
600 mg + nelfinavir 
750 mg q8h x 7 
days:  20% ↑ NFV 
levels, 37% ↓ M8 
levels; no change in 
efavirenz levels.73   
 
However, 
subsequent kinetic 
study in HIV+ 
subjects of 
efavirenz 600 mg 
qhs and nelfinavir 
1250 mg BID 
showed ↓ 65% 
nelfinavir Cmin 
(p=0.04), ↓ 38%  
AUC and ↓ 21% 
Cmax at 32 
weeks.74 
   
Therefore, monitor 
for antiretroviral 
efficacy when using 
this combination.  
Nelfinavir dosage 
adjustment may be 
necessary, consider 
therapeutic drug 
monitoring where 
available. 

Potential for 
increased nelfinavir 
concentrations.  
Etravirine should 
not be co-
administered with 
PIs without low-
dose ritonavir.4 

No statistically 
significant changes 
in NFV levels after 
the addition of NVP 
(AUC +8%, Cmax 
+14%, and Cmin 
+2%).  Compared to 
historical controls, 
NVP levels appear 
to be unchanged.75 
Similar results were 
demonstrated in a 
separate study, and 
NFV Cmin 
remained above 
minimum effective 
concentration 
during nevirapine 
coadministration.76  
Thus, dosage 
adjustments not 
required. 
 

Potential for ↑ 
concentrations of 
rilpivirine.  
Rilpivirine is not 
expected to affect 
the plasma 
concentrations of 
co-administered 
PIs.7 

Nevirapine  Combination of 
nevirapine 400 mg 
daily plus efavirenz 
600 mg daily in 
HIV-infected 
individuals resulted 
in reduced 
efavirenz 
concentrations 
(22% ↓ AUC, 36% 
↓ Cmin); nevirapine 
levels were not 
changed.  Thus, 
may need to 
administer higher 
doses of efavirenz 
(e.g., 800 mg daily) 
in conjunction with 
nevirapine.42  

Steady-state 
nevirapine 200 mg 
BID plus single-
dose etravirine 900 
mg resulted in 55% 
↓ AUC and 36% ↓ 
Cmax of 
etravirine.40  
Etravirine should 
not be 
coadministered with 
other NNRTIs.4 

 In HIV infected 
patients on steady 
state nevirapine, 
administration of a 
single dose of 
rilpivirine 50 mg did 
not significantly 
alter rilpivirine 
exposures  
compared to 
rilpivirine alone 
(historical controls).   
 
Rilpivirine should 
not be co-
administered  with 
other NNRTIs.7  

Raltegravir   In a placebo-
controlled, 2 period 
study in 12 subjects 
who received 400 
mg MK-0518 alone 

In healthy subjects, 
raltegravir 400 mg 
BID and etravirine 
200 mg BID for 4 
days resulted in 

Drugs may be 
coadministered.  No 
Raltegravir dose 
modification is 
required.80 

In healthy 
volunteers, 
coadministration of 
rilpivirine 25 mg QD 
and raltegravir 400 
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 Delavirdine 
(Rescriptor) 

Efavirenz 
(Sustiva®) 

Etravirine 
(Intelence) 

Nevirapine 
(Viramune) 

Rilpivirine 
(Edurant) 

or with 600 mg EFV 
for 14 days, MK-
0518 kinetic 
parameters were 
modestly reduced in 
the presence of 
EFV: 
C12 hr GMR [90% CI] 
= 0.79 [0.49, 1.28], 
AUC0-∞ = 0.64 
[0.52, 0.80] and 
Cmax = 0.64 [0.41, 
0.98]. There were 
no substantial 
differences in Tmax 
or t½. This 
interaction is likely 
not clinically 
meaningful.77 

modest decreases 
in raltegravir 
concentrations 
(AUC ↓ 10%, 11% 
↓ Cmax, 34% ↓ 
C12h) compared to 
raltegravir alone, 
while etravirine 
levels were not 
altered.  These 
changes are not 
considered to be  
clinically 
meaningful; 
etravirine may be  
coadministered with 
raltegravir without 
dose adjustment.78 
 
In 29 HIV-positive 
subjects receiving 
regimens including 
raltegravir, 
raltegravir/darunavir 
600 mg/ritonavir 
100 mg BID, or 
raltegravir/darunavir
/ritonavir/ etravirine 
BID, no differences 
in raltegravir 
Ctrough were noted 
between the 
groups.79 

mg BID for 11 days 
did not significantly 
alter the 
pharmacokinetics of 
either drug 
compared to each 
drug administered 
alone.  The 
combination may be 
administered 
without dose 
adjustment.81 

Rilpivirine Rilpivirine should 
not be co-
administered  with 
other NNRTIs.7 

In HIV infected 
patients on steady 
state efavirenz, 
administration of a 
single dose of 
rilpivirine 75 mg 
resulted in 70% ↓ 
AUC and 30% ↓ 
Cmax of rilpivirine 
compared to 
rilpivirine alone 
(historical controls).  
Rilpivirine should 
not be co-
administered  with 
other NNRTIs.7 
 
In healthy 
volunteers, subjects 
received rilpivirine 
25 mg QD for 14 
days (period A) 
followed by a 14-21 
day washout, then 
efavirenz 600 mg 
QD for 14 days 
(period B), followed 
immediately by 
rilpivirine 25 mg QD 

Rilpivirine should 
not be co-
administered  with 
other NNRTIs.7 

In HIV infected 
patients on steady 
state nevirapine, 
administration of a 
single dose of 
rilpivirine 50 mg did 
not significantly 
alter rilpivirine 
exposures  
compared to 
rilpivirine alone 
(historical controls). 
 
Rilpivirine should 
not be co-
administered  with 
other NNRTIs.7 
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Rilpivirine 
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for 28 days (period 
C).  At days 1, 14 
and 21 of period C, 
rilpvirine AUC and 
Cmax were lower 
than in period A:  
day 1 - AUC ↓ 46%, 
Cmax ↓ 36%, day 
14 – AUC ↓ 18%. 
Cmax ↓ 19%, Cmin 
↓ 28%, day 21 - 
AUC ↓ 16%. Cmax 
↓ 13%, Cmin ↓ 
28%.  By day 28 of 
period C, rilpivirine 
AUC and Cmin 
were similar to 
period A, while 
Cmin ↓ 25%.  
Plasma EFV was 
undetectable by 7 
days after period 
B.43 

Ritonavir 70% ↑ RTV 
concentrations; 
kinetics of 
delavirdine and its 
metabolite 
unchanged with 
concomitant 
administration of full 
dose therapy.82, 83  
Similar effect (80% 
↑ ritonavir AUC) 
seen in healthy 
volunteers given 
delavirdine 600 mg 
BID plus ritonavir 
100 mg BID.  No 
effect on delavirdine 
kinetic parameters84 

Healthy volunteer 
study of EFV 600 
mg/day + RTV 500 
mg BID:  21% ↑ 
EFV AUC, 17% ↑ 
RTV AUC.   
Combination 
associated with 
higher frequency of 
adverse effects 
(e.g., dizziness, 
nausea, 
paresthesia) and ↑ 
LFTs.  
Recommended to 
monitor LFTs when 
using combination; 
if RTV intolerance 
occurs, may 
consider RTV 
dosage reduction.85 

Single dose 
etravirine 400 mg 
plus steady-state 
ritonavir 600 mg 
BID (n=11) resulted 
in 46% ↓ AUC and 
32% ↓ Cmax of 
etravirine, likely due 
to induction of 
glucuronidation.40  
Ritonavir 
concentrations not 
measured.  
 
Etravirine should 
not be co-
administered with 
ritonavir 600 mg 
BID.4 
 
In healthy 
volunteers, there 
was no evidence of 
a pharmacokinetic 
interaction between 
single-dose 
etravirine 200 mg 
and single-dose 
ritonavir 100 mg 
administered either 
simultaneously after 
breakfast, or when 
ritonavir was given 
4 hours before or 
after etravirine.  
Simultaneous 
administration of 
ritonavir 400 mg 
plus etravirine 200 

11% ↓  RTV AUC, 
no effect on NVP 
levels.   Interaction 
considered clinically 
insignificant; no 
dosage adjustment 
suggested.87 
Preliminary data 
suggest that dosing 
nevirapine 400 mg 
once daily may 
have a more 
pronounced effect 
on decreasing 
indinavir 
concentrations 
compared to 
nevirapine dosed 
200 mg twice daily 
(median 31% 
decrease).  These 
findings require 
further 
substantiation; may 
consider monitoring 
indinavir 
levels/response if 
switching 
nevirapine dosage 
regimen.57 
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Rilpivirine 
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mg also had no 
effect on etravirine 
exposure relative to 
ritonavir 100 mg.86 

Saquinavir Delavirdine 400 mg 
TID + saquinavir-
hgc 600 mg TID in 
healthy volunteers: 
5-fold ↑ SQV AUC, 
Cmin, Cmax; 
monitor LFTs during 
initial weeks of 
combination 
therapy.  Dosage 
adjustments not 
necessary.88 
 
In a randomized 
study in HIV-
subjects (n=10), 
these regimens 
were compared:   
• SQV-sgc 1200 

mg TID 
• SQV-sgc 1400 

mg + delavirdine 
600 mg BID 

• SQV-sgc 1000 
mg + 
delavirdine 400 
mg TID 

When combined 
with DLV, SQV 
exposure was ↑ vs. 
SQV alone; SQV 
Cmin was higher in 
the TID vs. BID 
arm, both were 
greater than Cmin 
SQV alone.89 

Multiple dose 
healthy volunteer 
study of efavirenz 
600 mg/day + SQV-
sgc 1200 mg q8h: 
12% ↓ efavirenz 
AUC (not clin. 
significant), and 
62% ↓ SQV AUC. 90    
Can avoid this 
negative interaction 
by adding ritonavir 
to combination at 
the following doses: 
• saquinavir-sgc 

400 mgBID 
• ritonavir 400 mg 

BID 
• efavirenz 600 mg 

qhs91 

Etravirine AUC ↓ 
33% when co-
administered with 
Saquinavir 1000 
/ritonavir 100 mg 
BID.  No dose 
adjustments 
required.4 
 
Etravirine 900 mg 
BID at steady state 
plus single-dose 
saquinavir 1200 
mg (n=12) resulted 
in 52% ↓ AUC and 
46% ↓ Cmax of 
saquinavir, likely 
due to CYP3A 
induction.40  
Etravirine 
concentrations not 
measured. 
Etravirine should 
not be administered 
with unboosted PIs. 
4 
 
Etravirine 800 mg 
BID did not affect 
kinetics of LPV 
400/RTV 100/SQV 
800-1000 mg BID 
in 15 HIV-infected 
male subjects.64 

27% ↓ SQV AUC; 
clinical significance 
unknown.92   
 

Potential for ↑ 
concentrations of 
rilpivirine.  
Rilpivirine is not 
expected to affect 
the plasma 
concentrations of 
co-administered 
PIs.7 

Tenofovir  In healthy 
volunteers, 
tenofovir 300 mg 
daily plus efavirenz 
600 mg daily did not 
result in significant 
changes to the 
kinetics of either 
drug.  Efavirenz and 
tenofovir may be 
coadministered 
without dosage 
adjustment.93 

Coadministration of 
tenofovir 300 mg 
QD plus etravirine 
200 mg BID in 
healthy volunteers 
led to 19% ↓ Cmax 
and AUC and 18% 
↓ Cmin of etravirine, 
while tenofovir 
Cmax and AUC ↑ 
15%.  Combination 
may be 
coadministered 
without dosage 
adjustment.94  
Tenofovir was 
associated with 
26% ↓ etravirine 
AUC12h from 
population PK data 
from substudy in 

Trough nevirapine 
levels (23-25 hours 
post-dose) were 
obtained in subjects 
taking NVP 400 mg 
QD with or without 
concomitant 
tenfovir.  The mean 
NVP concentration 
was 3420 (range 
3170-3670) ng/mL 
in those taking NVP 
and tenofovir 
(n=171) and 3260 
(range 2980-3540) 
ng/mL in those 
taking NVP without 
tenofovir (n=87).95  
No dosage 
adjustments 
necessary. 

In healthy 
volunteers, 
coadministration of 
rilpivirine 150 mg 
QD and tenofovir 
300 mg QD for 8 
days resulted in 
24% ↑ AUC, 21% ↑ 
Cmax and 24% ↑ 
Cmin of tenofovir, 
while kinetics of 
rilpivirine were not 
affected.96 No 
dosage adjustments 
necessary. 
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Rilpivirine 
(Edurant) 

DUET trials.46 
Tipranavir  Healthy volunteer 

open-label, 
randomized, 
parallel group study 
(n=68) of either 
TPV/r 500 mg/100 
mg or 
TPV/r 750 mg/200 
mg plus EFV 600 
mg daily. PK 
sampling done after 
single dose and at 
steady state.  At 
steady state, ↑ in 
TPV AUC, Cmax 
and C12h observed 
with EFV.97   
 
In a separate 
healthy subject 
study (n=16), EFV 
600 mg QD plus 
TPV/r 500/200mg 
BID for 14 days 
did not result in 
clinically 
important changes 
on the steady 
state PK of TPV or 
RTV, and EFV 
AUC levels were 
comparable to 
historical 
controls.98   
 
May consider using 
TPV/RTV plus EFV 
without further 
dosage adjustment. 

In healthy 
volunteers, 
tipranavir 500 
mg/rtv 200 mg BID 
plus TMC125 800 
mg BID (old 
formulation) led to 
71% ↓ Cmax, 76% 
↓ AUC and 82% ↓ 
Cmin of TMC125, 
while TPV AUC ↑ 
18%. Do not co-
administer 
tipranavir/ritonavir 
and etravirine.4 
 

Healthy volunteer 
study of 1250 mg 
TPV  BID plus 200 
mg BID NVP +/- 
200 mg RTV BID:99   
• no sig. impact 

on TPV levels 
• NVP AUC 

↓37% by TPV 
(stat. sig),; 
levels 
improved with 
addition of 
RTV  

• RTV clearance 
was sig. ↑ in 
presence of 
TPV and NVP, 
but still higher  
than historical 
controls 

May consider using 
TPV/RTV plus NVP 
without further 
dosage adjustment. 

Potential for ↑ or ↓ 
concentrations of 
rilpivirine.  
Rilpivirine is not 
expected to affect 
the plasma 
concentrations of 
co-administered 
PIs.7 

Zidovudine 
(GT 60-75% > 
CYP3A, minor) 

No kinetic 
interaction noted.  
May prevent 
emergence of AZT 
resistance.100 

No interaction noted 
with combination.101 

 No interaction 
noted.102 

 

INTERACTIONS WITH OTHER AGENTS: 

Acetaminophen     In HIV negative 
subjects, 
coadministration of   
rilpivirine 150 mg 
QD for 11 days and 
single dose 
acetaminophen 500 
mg did not 
significantly affect 
acetaminophen 
exposure.  No dose 
modification of 
rilpivirine is 
needed.8 
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Rilpivirine 
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Antacids (see 
separate entries 
for H2-blockers 
and proton-
pump inhibitors) 

50% ↓ DLV AUC; 
administer DLV 1 
hour before 
antacids.   

No effect on EFV 
concentrations 
when administered 
with 30 mL Mylanta 
DS (AlOH, MgOH, 
simethicone).101 

 Absorption of NVP 
not affected by 
antacids.102 

Use combination 
with caution.  
Antacids should be 
administered at 
least 2 hours before 
or at least 4 hours 
after rilpivirine.7 

Antihistamines, 
non-sedating 
(i.e., 
astemizole, 
terfenadine) 
(CYP3A4) 

Potential 
cardiotoxicity; 
combination 
contraindicated.100 

Possible ↑ 
antihistamine AUC 
and cardiotoxicity.  
Avoid 
combination.101 

  Avoid combination.   

Atovaquone/ 
progruanil 
(Malarone) 
 
Atovaquone: 
GT 
Proguanil:  
CYP2C19 to 
active 
metabolite, 
cycloguanil, 40-
60% Clr 

 In 20 HIV-positive 
patients on EFV, 
single dose 
atovaquone 250/ 
proguanil 100 mg 
resulted in 
atovaquone AUC ↓ 
75% and proguanil 
AUC ↓ 69% (only in 
those who had no 
CYP2C19*2 or -*3 
alleles) compared 
to healthy 
volunteers.103 

   

Benzodiazepine 
• alprazolam, 

midazolam, 
triazolam, 
zolpidem 
(CYP3A4) 

• diazepam 
(2C19>3A4) 

Potential for ↑ 
sedation.  Avoid 
combination if 
possible or adjust 
BZ dose.100 

Risk of prolonged 
sedation.  Avoid 
combination, or 
use agents which 
are glucuronidated 
(e.g., lorazepam, 
oxazepam, 
temazepam). 101 

   

Cisapride 
(CYP3A4) 

Potential 
cardiotoxicity; 
combination 
contraindicated.100 

Possible ↑ cisapride 
AUC and 
cardiotoxicity.  
Avoid 
combination.101 

   

Clarithromycin 
(parent: 
CYP3A4; 
inhibits 
CYP3A4, 1A2?) 
(CLA-14 OH:  
renal, CYP3A4) 

Clarithromycin AUC 
doubled.100 
Inhibition of CLA-
OH metabolite (i.e., 
↓ Gram-neg. 
activity, such as H. 
flu) observed (data 
on file, Pharmacia & 
Upjohn). 
Adjust 
clarithromycin dose 
in renal 
impairment.100 

39% ↓ 
clarithromycin AUC, 
34% ↑ CLA-OH 
AUC; clinical 
significance 
unknown.  11% ↑ 
efavirenz AUC 
observed, not 
clinically important.  
However, ↑ 
incidence of rash 
observed; may wish 
to consider 
alternatives to 
clarithromycin.  No 
significant 
interaction with 
azithromycin.104 

In healthy subjects, 
clarithromycin 500 
mg BID plus 
etravirine 200 mg 
BID led to 46% ↑ 
Cmax, 42% ↑ AUC 
and 46% ↑ Cmin of 
etravirine, with a 
corresponding 39% 
↓ clarithromycin 
AUC and 21% ↑ in 
CLA-OH AUC.  For 
treatment of MAC 
infection, may wish 
to consider using 
azithromycin 
instead, since CLA-
OH metabolite is 4-
7 times less active 
than parent against 
MAC.4 
 

Interaction study of 
NVP 200 mg BID + 
clarithromycin 500 
mg BID: 
significant reduction 
in CLA 
concentrations:  
29.5% ↓AUC, 
20.8% ↓ Cmax, 
46% ↓ Cmin; also 
27% ↑ AUC of CLA-
OH metabolite.  
Since ↑ metabolite 
≅ same magnitude 
as ↓ in parent drug, 
dosage adjustment 
of CLA likely not 
necessary with 
NVP.105 

Coadministration of 
macrolides 
including 
clarithromycin, 
erythromycin and 
troleandomycin  
with rilpivirine 
should be done with 
caution, as 
rilpivirine 
concentrations may 
be increased.   
 
Azithromycin does 
not inhibit CYP3A4 
and is the preferred 
macrolide option.7 
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No dose adjustment 
for clarithromycin or 
etravirine needed in 
patients with normal 
renal function; 
consider 
clarithromycin dose 
adjustment for 
patients with 
impaired renal 
function. 

Clopidogrel 
(metabolized to 
its active 
metabolite, in 
part by 
CYP2C19) 

  Avoid concomitant 
use of drugs that 
inhibit CYP2C19, 
including etravirine, 
as coadministration 
may result in ↓ 
concentrations of 
the active 
metabolite of 
clopidogrel and a 
reduction in platelet 
inhibition.4, 106 

  

Digoxin   Open label 
randomized 
crossover trial in 
male volunteers 
(n=16) to evaluate 
effect of ETR 
200mg BID on 
single dose digoxin 
0.5mg.  Co-
administration led to 
19% ↑ Cmax, 18% 
↑ AUC of digoxin, 
no change in 
urinary excretion.  
ETR mean Cmax 
and AUC12 
comparable to 
historical controls.  
Authors 
recommend to 
monitor digoxin 
levels.107   
 
Manufacturer 
recommends that 
for patients initiating 
etravirine and 
digoxin therapy, the 
lowest dose of 
digoxin should be 
initially prescribed. 
For patients on a 
stable digoxin 
regimen who are 
initiating etravirine, 
no dose adjustment 
of either ETV or 
digoxin is required. 
Serum digoxin 
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concentrations 
should be 
monitored.4 

Diltiazem  In a 
pharmacokinetic 
study of healthy 
subjects, efavirenz 
600 mg plus 
diltiazem 240 mg 
for 14 days led to a 
significant decrease 
in AUC of diltiazem 
and its two major 
metabolites (69% ↓ 
and 36-74% ↓, 
respectively), while 
efavirenz AUC ↑ 
11% (not clinically 
relevant).  If co-
administration is 
required, 
adjustments in 
diltiazem dose may 
be required based 
on response.108 

   

Ergot alkaloids 
(CYP3A>others
) 

Use DLV with 
caution in 
combination with 
ergot derviatives; 
potential for ↑ drug 
concentrations and 
toxicity.100 

Use combination 
with caution and 
monitor for potential 
toxicity. 

Avoid combination 
until data available. 

  

Fluconazole 
(~80% Clrenal, 
11% 
metabolized via 
CYP3A4; 
inhibits 3A4 
(weak), 2C9, 
2C19) 

No interaction 
noted.100 

No interaction noted 
with 
combination.109 

In healthy 
volunteers, 
coadministration of 
etravirine 200 mg 
BID plus 
fluconazole 200 mg 
daily for 9 days 
resulted in 109% ↑ 
Cmin, 75% ↑ Cmax 
and 86% ↑ AUC of 
etravirine, while 
fluconazole 
parameters were 
unchanged 
compared to either 
drug administered 
alone.  The 
combination was 
well tolerated.110  

In a study of 24 
HIV+ subjects, 
combination of 
nevirapine 200 mg 
BID and fluconazole 
200 mg daily 
resulted in ~100% ↑ 
AUC of nevirapine 
compared with 
historical data; 25% 
of subjects also 
developed elevated 
liver transaminases 
>5 times upper limit 
of normal.  
Nevirapine did not 
affect the 
pharmacokinetics of 
fluconazole.111   
 
In a retrospective 
study of 122 HIV-
infected patients 
receiving 
nevirapine, those 
also taking 
fluconazole 200 or 
400 mg daily (n=41) 
had NVP Cmin 76% 
higher compared to 

Potential for 
increased 
concentrations of 
rilpivirine and 
decreased azole 
concentrations with 
concomitant 
administration.  No 
rilpivirine dose 
adjustment is 
required.  Monitor 
for breakthrough 
fungal infections.7 
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 Delavirdine 
(Rescriptor) 

Efavirenz 
(Sustiva®) 

Etravirine 
(Intelence) 

Nevirapine 
(Viramune) 

Rilpivirine 
(Edurant) 

those not taking 
fluconazole.  One 
patient on 
fluconazole 
developed clinical 
hepatitis.112 
 
Use combination 
with caution.   

Ginko biloba Potential for ↓ 
delavirdine 
concentrations due 
to CYP3A induction 
by ginko biloba.113   
Case report of viral 
breakthrough and 
resistance to 
efavirenz after 
introduction of ginko 
biloba.114  Avoid 
concomitant use. 

Case report of HIV-
positive male on 
efavirenz/tenofovir/ 
emtricitabine who 
developed viral 
breakthrough and 
resistance with 
K103N and M184V 
mutations after two 
years of therapy 
with excellent 
adherence and viral 
suppression.  
Efavirenz 
concentrations were 
1.48 mg/L while the 
patient was 
suppressed, and 
0.48 mg/L after viral 
breakthrough.  The 
only change in the 
patient’s routine 
was the addition of 
ginko biloba, a 
known CYP3A 
inducer.114  Avoid 
concomitant use. 

Potential for ↓ 
etravirine 
concentrations due 
to CYP3A induction 
by ginko biloba.113   
Case report of viral 
breakthrough and 
resistance to 
efavirenz after 
introduction of ginko 
biloba.114  Avoid 
concomitant use. 

Potential for ↓ 
nevirapine 
concentrations due 
to CYP3A induction 
by ginko biloba.113   
Case report of viral 
breakthrough and 
resistance to 
efavirenz after 
introduction of ginko 
biloba.114  Avoid 
concomitant use. 

Potential for ↓ 
rilpivirine 
concentrations due 
to CYP3A induction 
by ginko biloba.113   
Case report of viral 
breakthrough and 
resistance to 
efavirenz after 
introduction of ginko 
biloba.114  Avoid 
concomitant use. 

H2-antagonists 
(including 
cimetidine, 
famotidine,  
nizatidine, 
ranitidine, etc.) 

Take H2-blocker at 
night if possible and 
ingest DLV with 
acidic beverage.100 
Similar measures 
may need to be 
followed with 
concomitant proton-
pump inhibitor 
therapy.115 

No effect on EFV 
concentrations 
when administered 
with 40 mg 
famotidine.101 

In healthy subjects, 
single-dose 
etravirine 100 mg 
was administered in 
the presence of 
steady-state 
ranitidine 150 mg 
BID; etravirine AUC 
and Cmax were  
86% and 94% 
compared to 
etravirine alone.  
Etravirine may be 
coadministered with 
H2-antagonists 
without dose 
adjustments.116 

Steady-state NVP 
trough 
concentrations ↑ 
21%  with 
concurrent 
cimetidine; clinical 
significance 
unknown.102 

In healthy subjects, 
single dose 
rilpivirine 150 mg 
was administered 
alone, two hours 
after, four hours 
before, or twelve 
hours after 
famotidine 40 mg.  
When rilpivirine was 
administered 2 
hours after 
famotidine, 
rilpivirine Cmax and 
AUC were reduced 
by 85% and 76%, 
respectively.  
Rilpivirine 
concentrations were 
not affected when 
rilpivirine was 
administered either 
4 hours before or 
12 hours after 
famotidine; 
famotidine 
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Etravirine 
(Intelence) 

Nevirapine 
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Rilpivirine 
(Edurant) 

pharmacokinetics 
were unchanged by 
rilpivirine.  
Therefore, rilpivirine 
should be 
separated at least 4 
hours before or 12 
hours following 
famotidine.117 

Hmg-CoA 
Reductase 
inhbitors 
• atorvastatin 

(CYP3A) 
• fluvastatin 

(2C9>>3A) 
• pravastatin 

(40-50%  Clr, 
> 3A4) 

• simvastatin 
(CYP3A) 

Potential for ↑ 
concentrations of 
atorvastatin and 
simvastatin, 
possibly fluvastatin 
due to enzyme 
inhibition by 
delavirdine.  
Consider using 
pravastatin if 
treatment with an 
Hmg-CoA 
reductase inhibitor 
is desired, or use a 
fibric acid derivative 
for 
hypertriglyceridemia
. 

Potential for ↓ 
concentrations of 
Hmg-CoA 
reductase inhibitor, 
due to enzyme 
induction by 
efavirenz.   
 
In a prospective 
kinetic study, 
efavirenz 600 
mg/day significantly 
↓ simvastatin AUC 
by 58%  (active 
metabolite AUC ↓ 
60%) and 
atorvastatin AUC ↓ 
43%  (active 
metabolite AUC ↓ 
48%); EFV 
concentrations not 
affected.  Patients 
on combination 
should be closely 
monitored for anti-
lipid activity; statin 
dose may need to 
be titrated.118 

In healthy 
volunteers, 
atorvastatin 40 mg 
QD plus etravirine 
800 mg BID (old 
formulation) led to 
37% ↓ AUC of 
atorvastatin and 
27% ↑ AUC 
atorvastatin active 
metabolite.  
Etravirine 
exposures were not 
affected.  
Combination may 
be coadministered. 

Potential for ↓ 
concentrations of 
Hmg-CoA 
reductase inhibitor, 
due to enzyme 
induction by 
nevirapine.   

In healthy 
volunteers, 
atorvastatin 40 mg 
QD plus rilpivirine 
150 mg QD did not 
lead to significant 
alterations in 
plasma exposures 
of either rilpivirine 
or atorvastatin.  A 
modest increase in 
exposure to 
atorvastatin 
hydroxylated 
metabolites (via 
mild induction of 
CYP3A activity by 
rilpivirine) resulted 
in an increase in the 
total lipid-lowering 
activity of 
atorvastatin during 
rilpivirine 
coadministration; 
this was considered 
clinically relevant.  
Combination may 
be coadministered 
without dose 
adjustment.119 

Itraconazole  In a 
pharmacokinetic 
study of healthy 
subjects, efavirenz 
600 mg plus 
itraconazole 200 
mg BID for 14 days 
led to a 39% ↓ AUC 
of itraconazole and 
37% ↓ AUC of its 
hydroxyl-metabolite; 
EFV exposures 
were not affected.  
There are no data 
using higher doses 
of itraconazole; 
therefore, no dose 
recommendation 
can be made. Use 
of alternate 
treatment may be 
necessary for 
optimal antifungal 

Itraconazole is a 
potent inhibitor as 
well as substrate of 
CYP3A4. 
Concomitant 
systemic use of 
itraconazole and 
etravirine may ↑ 
plasma 
concentrations of 
etravirine. 
Simultaneously, 
plasma 
concentrations of 
itraconazole may be 
decreased by 
etravirine. 
Dose adjustments 
for itraconazole 
may be necessary 
depending on other 
co-administered 
drugs.4, 122 

In a healthy 
volunteer, cross-
over study of 
itraconazole 200 
mg QD, nevirapine 
200 mg QD or the 
combination (each 
for 7 days), 
itraconazole Cmax 
↓ 38% and AUC ↓ 
61% in the 
presence of 
nevirapine.  NVP 
parameters were 
not changed.123 
 
Avoid 
combination if 
possible. If 
coadministered, 
monitor  
itraconazole 
concentration and 

Potential for 
increased 
concentrations of 
rilpivirine and 
decreased azole 
concentrations with 
concomitant 
administration.  No 
rilpivirine dose 
adjustment is 
required.  Monitor 
for breakthrough 
fungal infections.7, 

122 
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therapy.108 
Case report of HIV-
positive male with 
disseminated 
histoplasmosis who 
had undetectable 
itraconazole 
concentrations and 
persistently 
elevated urinary 
Histoplasma 
antigen levels 
while on efavirenz 
and itraconazole 
200 mg BID.  
Therapeutic 
itraconazole levels 
and a decrease in 
urinary Histoplasma 
antigen levels were 
observed after 
efavirenz was 
replaced with 
atazanavir/ritonavir.
120 
In a retrospective 
cohort analysis, 
itraconazole levels 
were assessed in 
10 HIV-positive 
patients with 
disseminated 
histoplasmosis; 4 
patients were on PI 
therapy, 4 on 
NNRTIs, and 2 on 
both PIs and NNRTI 
therapy. All NNRTI 
patients had 
undetectable 
itraconazole 
concentrations, 
vs.1/4 PI patients.  
Two patients who 
switched from 
NNRTI to PI 
therapy 
subsequently had 
therapeutic 
itraconazole 
levels.121  
 
Avoid this 
combination if 
possible. If 
coadministered, 
closely monitor 
itraconazole 
concentration and 
adjust dose 
accordingly.122 
Use of alternate 
antifungal treatment 

adjust dose 
accordingly.122 
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may be necessary 
or replacement of 
efavirenz with a 
non-inducing class 
of antiretrovirals 
such as protease 
inhibitors, integrase 
or CCR5 inhibitors if 
possible. 

Ketoconazole 
(CYP3A4; 
inhibits 3A, 
2C9) 

No delavirdine 
dosage adjustment 
recommended with 
inhibitors of 
CYP3A4 or 
CYP2D6.100 

In a 
pharmacokinetic 
study of 12 HIV-
infected patients, 
the kinetics of 
single-dose 
ketoconazole 400 
mg was measured 
alone and after 14 
days of 
efavirenz/3TC/d4T.  
In the presence of 
steady-state 
efavirenz, 
ketoconazole Cmax 
↓ 44% and AUC ↓ 
72%.124 

Ketoconazole is a 
potent inhibitor as 
well as substrate of 
CYP3A4. 
Concomitant 
systemic use of 
ketoconazole and 
etravirine may ↑ 
plasma 
concentrations of 
etravirine. 
Simultaneously, 
plasma 
concentrations of 
ketoconazole may 
be decreased by 
etravirine. 
Dose adjustments 
for ketoconazole 
may be necessary 
depending on other 
co-administered 
drugs.4 

Ketoconazole levels 
sig. reduced (63% ↓ 
AUC, 40% ↓ 
Cmax,) 15-20% ↑ 
NVP 
concentrations.  
Consider alternative 
antifungal.125 

In healthy subjects, 
steady-state 
coadministration of 
rilpivirine 150 mg 
QD plus 
ketoconazole 400 
mg QD, rilpivirine 
AUC ↑ 49%, Cmax 
↑ 30% and Cmin ↑ 
76%, while 
ketoconazole AUC 
↓ 24%, Cmax ↓ 
15% and Cmin ↓ 
66% compared to 
each agent 
alone.126 
 
No rilpivirine dose 
adjustment is 
required.  Monitor 
for breakthrough 
fungal infections.7   

Methadone 
(CYP3A4>>GT; 
weak inhibitor 
of CYP2D6) 

In study of HIV-
negative volunteers 
on stable 
methadone (n=16) 
and 15 controls, 
addition of 
delavirdine 600 mg 
BID for 5 days did 
not alter the kinetics 
of delavirdine or its 
metabolite.  Effects 
of delavirdine on 
methadone not 
studied.127 

Significant 
decreases in 
methadone 
concentrations may 
occur, with risk of 
withdrawal 
occurring within 4-
10 days after 
starting 
efavirenz.128, 129  
Monitor for 
withdrawal with 
concomitant 
therapy; methadone 
dosage ↑ may be 
necessary.   

In 16 subjects 
stabilized on 
methadone 
maintenance 
therapy, addition of 
TMC125 100 mg 
BID for 14 days led 
to 11% ↓ Cmax, 
AUC and Cmin of 
S-Methadone and 
6% ↑ AUC of R-
methadone.  
Combination may 
be coadministered.4  

Significant 
decreases in 
methadone 
concentrations may 
occur, with risk of 
withdrawal 
occurring within 4-
10 days after 
starting 
nevirapine.130 129 
Monitor for 
withdrawal with 
concomitant 
therapy; methadone 
dosage ↑ may be 
necessary. 

In the presence of 
rilpivirine, active R-
isomer exposures 
decreased (mean 
Cmin ↓ 22%, Cmax 
↓ 14%, AUC ↓ 
16%); exposures of 
inactive S-
methadone also 
decreased to a 
similar extent.  The 
AUC ratio for S-/R-
methadone did not 
change.  No 
methadone 
withdrawal 
symptoms were 
observed.  No dose 
adjustment of 
methadone is 
recommended.  
Patients should be 
monitored for 
symptoms of clinical 
withdrawal in case 
methadone dosage 
needs to be 
adjusted.7 

Mycophenolate 
mofetil (MMF) 

   In a small case 
series (n=6) of HIV+ 
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subjects receiving 
ddI, 3TC, abacavir, 
indinavir 800/ 
ritonavir 100 mg 
BID and nevirapine 
200 mg BID, NVP 
clearance ↑ 27% in 
the presence of 
chronic MMF 
administration.  
Clinical significance 
unclear.123 

Oral 
Contraceptives 
(GT, sulphatase 
(primary)> 
CYP3A (~30%); 
inhibits 1A2, 
3A) 
*See separate 
entry for depo-
medroxy-
progesterone 
acetate (Depo-
Provera) 
below 
 
Please also see 
separate chart 
on “Interactions 
between 
antiretrovirals 
and hormonal 
contraceptives”. 

A clinically 
significant 
interaction is 
unlikely, since 
delavirdine does not 
have any effect on 
oral contraceptive 
metabolism 
(conjugation). 

No pharmacokinetic 
interaction 
observed in healthy 
volunteer PK 
study.131 
In a separate 
healthy volunteer 
study of women 
taking Ortho 
Cyclen® alone or 
with EFV 600 mg 
daily for 14 days, 
ethinyl estadiol 
Cmax and AUC 
were unchanged in 
the presence of 
EFV. However, 
concentrations of 
norelgestromin and 
levonorgestrel 
(active metabolites 
of norelgestromin) 
were significantly 
reduced (64% and 
83% ↓ AUC, 
respectively).   
Therefore,  
alternate methods 
of contraception are 
recommended.132 
 
In 21 HIV-negative 
women, the effect of 
EFV 600 mg QD for 
14 days on the 
kinetics of single 
dose 
levonorgestrel 
0.75 mg (dose for 
emergency 
contraception) was 
studied.  In the 
presence of EFV, 
levonorgestrel AUC 
↓ 56%, and Cmax 
and Cmin were also 
significantly 
reduced.  While the 
minimum effective 
concentration of 

In a study of 30 HIV 
negative volunteers, 
↑ 22% AUC24H 
ethinyl estradiol 
when given with 
etravirine BID X 15 
days.  No loss in 
contraceptive 
efficacy of OC is 
expected when 
etravirine is 
coadministered.134 
 

20% ↓  AUC of 
ethinyl estradiol and 
norethindrone when 
coadministered with 
nevirapine.135  Use 
alternate methods 
of contraception. 
 
The steady-state 
kinetics of a 
combined OC 
(norgestrel 300 mg 
and ethinyl estradiol 
30 ug) once daily 
were studied in 3 
groups of women:  
HIV-positive on 
nevirapine plus 
3TC/d4T (group 1), 
HIV-positive not on 
antiretrovirals 
(group 2), and HIV-
negative (group 3).  
Median 
levonorgestrel AUC 
and Cmin and 
ethinyl estradiol 
AUC were highest 
in group 1, and 
women in group 1 
demonstrated 
ovulation 
suppression.136 

When rilpivirine 25 
mg daily was 
coadministered with 
norethindrone 1 
mg/ethinylestradiol 
0.035 mg in 18 HIV-
negative women, no 
statistically 
significant changes 
in norethindrone PK 
and ethinylestradiol 
AUC and Cmin 
were observed.  
Ethinylestradiol 
Cmax ↑ 17% in the 
presence of 
rilpivirine, but this is 
not expected to be 
clinically significant.  
Rilpivirine 25 mg 
daily can be co-
administered with 
norethindrone/ 
ethinylestradiol-
based 
contraceptives 
without dose 
modifications.137 
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levonorgestrel is 
unknown, higher 
doses may be 
needed to prevent 
pregnancy in 
women taking EFV.  
Alternate methods 
of contraception, 
including barrier 
methods, are 
recommended.133 

Depo-medroxy-
progesterone 
acetate, DMPA 
(Depo-
Provera) 
 
Please also see 
separate chart 
on “Interactions 
between 
antiretrovirals 
and hormonal 
contraceptives”. 

 In a prospective, 
open-label study of 
15 HIV-infected 
women on stable 
EFV therapy, EFV 
AUC was not 
significantly altered 
in the presence of 
DMPA.  Efficacy of 
DMPA did not 
appear to be 
altered, with no 
evidence of 
ovulation occurring 
based on 
progesterone levels 
through week 12.138 
 
In an open-label, 
nonrandomized, 
clinical trial, 30 
HIV-infected 
women (15 on 
AZT, 3TC and 
EFV, 15 not on 
ARVs) received a 
single injection of 
DMPA 150 mg IM.  
AUC, Cmin, t1/2  
of DMPA were 
similar between 
the 2 groups, 
suggesting that 
EFV-based 
therapy is not likely 
to interfere with the 
contraceptive 
effectiveness of 
DMPA.139 

 In a prospective, 
open-label study of 
14 HIV-infected 
women on stable 
NVP therapy, NVP 
AUC was higher in 
the presence of 
DMPA, although 
this increase was 
not felt to be 
clinically relevant.  
Efficacy of DMPA 
did not appear to be 
altered, with no 
evidence of 
ovulation occurring 
based on 
progesterone levels 
through week 12.138 

 

Posaconazole 
(UGT1A4; 
inhibits 
CYP3A4) 
 
Please also see 
separate chart 
on “Interactions 
between 
antiretrovirals 

 In healthy subjects 
randomized to 
receive EFV 400 
mg QD alone or 
with posaconazole 
400 mg BID for 10 
days, posaconazole 
Cmax ↓ 45% and 
AUC ↓ 50% in the 
presence of 

Possible ↑ 
etravirine 
concentrations due 
to CYP3A4 
inhibition by 
posaconazole. No 
anticipated effect on 
posaconazole 
concentrations.4 

Potential for ↓ 
posaconazole 
levels; avoid co-
administration until 
further data are 
available.   

Potential for 
increased 
concentrations of 
rilpivirine and 
decreased azole 
concentrations with 
concomitant 
administration.  No 
rilpivirine dose 
adjustment is 
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and oral azole 
antifungal 
agents”. 

efavirenz.  Avoid 
co-administration 
unless benefit to 
patient outweighs 
the risk.140 

required.  Monitor 
for breakthrough 
fungal infections.7 

Proton-pump 
inhibitors 
(PPIs), 
including 
esomeprazole, 
lansoprazole, 
omeprazole, 
pantoprazole, 
rabeprazole, 
etc. 

Take H2-blocker at 
night if possible and 
ingest DLV with 
acidic 
beverage.100Similar 
measures may 
need to be followed 
with concomitant 
proton-pump 
inhibitor therapy.115 

 In healthy subjects, 
single-dose 
etravirine 100 mg 
was administered in 
the presence of 
steady-state 
omeprazole 40 mg 
QD; etravirine AUC 
and Cmax were  
141% and 117% 
compared to 
etravirine alone.  
Etravirine may be 
coadministered with 
proton-pump 
inhibitors without 
dose 
adjustments.116 

 In healthy subjects, 
coadministration of 
omeprazole 20 mg 
QD and rilpivirine 
150 mg QD led to 
40% ↓ in Cmax and 
AUC and 37% ↓ 
Cmin of rilpivirine, 
while omeprazole 
AUC ↓ 14%.  
Therefore, 
rilpivirine should 
not be 
coadministered 
with proton pump 
inhibitors.7 

Rifabutin 
(CYP3A > 
deacetylase; 
moderate 
inducer of 
CYP3A) 

50-60% ↓ 
delavirdine 
concentrations141 
(not adequately 
compensated with 
600 mg TID dose); 
also >200% ↑ RFB 
AUC.142  Therefore, 
avoid concomitant 
use. 

Rifabutin AUC ↓ 
38%.  Case report 
of treatment failure 
with combination; 
rifabutin levels 
remained below 
target despite ↑ 
rifabutin dose to 
1350 mg daily.143   
 
Increase rifabutin to 
450-600 mg/day or 
600 mg three times 
per week with 
concomitant 
efavirenz.144-146 

In healthy subjects, 
rifabutin 300 mg QD 
plus etravirine 800 
mg BID (old 
formulation) led to 
37% ↓ Cmax and 
AUC and 35% ↓ 
Cmin of etravirine, 
while rifabutin AUC 
↓ 17% and Cmin ↓ 
24%.   
 
If etravirine is NOT 
co-administered 
with a boosted PI, 
then rifabutin 300 
mg QD is 
recommended. 
If etravirine is co-
administered with 
darunavir/ritonavir 
or 
saquinavir/ritonavir, 
then rifabutin 
should not be co-
administered due to 
the potential for 
significant 
reductions in 
etravirine 
exposure.4 

16% ↓ nevirapine 
concentrations, no 
significant changes 
in rifabutin 
concentrations.  
Combination may 
be safely co-
administered 
without dosage 
adjustment.147  May 
give rifabutin 300 
mg daily or 3 times 
per week.146 

In healthy subjects, 
coadministration of 
rilpivirine 150 mg 
QD and rifabutin 
300 mg QD for 11 
days resulted in 
46% ↓ AUC, 35% ↓ 
Cmax and 49% ↓ 
Cmin of rilpivirine 
compared to 
rilpivirine dosed 
alone.  Exposures 
of rifabutin and its 
active metabolite 
were not 
significantly 
changed in the 
presence of 
rilpivirine.  Avoid 
concomitant use 
since rilpivirine 
efficacy may be 
compromised.148 

Rifampin 
(Deacetylase> 
hydrolysis, 
GT?, CYP?; 
potent inducer 
of CYP3A and 
GT) 

Virtually 
undetectable DLV 
concentrations; 
combination 
contraindicated.149 

26% ↓ AUC, 20% ↓ 
Cmax of efavirenz; 
clinical significance 
unknown.150 
 
Two retrospective 
analyses of TDM 
databases indicated 

Avoid combination 
as significant 
decreases in 
etravirine exposure 
may occur.4 
 

No change in RIF 
AUC or Cmax; 58% 
↓ NVP average 
levels, 68% ↓ Cmin.  
Authors suggest ↑ 
NVP dose by 50% 
(i.e., to 300 mg BID) 
with concomitant 

In healthy subjects, 
coadministration of 
rilpivirine 150 mg 
QD and rifampin 
600 mg QD resulted 
in 80% ↓ AUC, 69% 
↓ Cmax and 89% ↓ 
Cmin of rilpivirine 
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no difference in 
EFV levels when 
given at either 600 
or 800 mg daily with 
rifampin.151, 152 
 
A randomized trial 
in Thai subjects 
(median weight 50 
kg) receiving EFV 
600 or 800 mg plus 
RIF, median plasma 
EFV levels were  
3.02 mg/L (range 
0.07-12.21) in the 
600 mg group and 
3.39 mg/L (range 
1.03-21.31) in the 
800 mg group (P = 
0.632). Plasma EFV 
levels were < 1 mg/l 
in 3/38 (7.9%) 
patients in the 600 
mg group and in 
none of the 800 mg 
group (P = 0.274). 
~40 and 45% of 
patients had EFV 
levels > 4 mg/L, 
respectively.153  
Similar virologic & 
immunologic 
outcomes were 
noted at 48 
weeks.154 NB:  
these results may 
not be applicable to 
other populations 
with higher body 
weight. 
 
HIV/TB coinfected 
patients from Cote 
d’Ivoire receiving 
RIF were 
randomized to 
receive EFV 600 or 
800 mg QD (n=65 
per group).  Plasma 
EFV levels were 
higher at months 3 
and 6 in the 800 mg 
group (>4 mg/mL) 
compared to the 
600 mg group (~2 
mg/mL), with a 
higher incidence of 
adverse events 
(17% vs. 7%, 
respectively).  At 24 
weeks, 59% in the 
800 mg group had 
VL<300 copies/mL 

RIF therapy.157  
However, caution 
re: ↑   risk 
hepatotoxicity. 
 
In a separate study 
of 10 subjects with 
HIV/TB coinfection, 
NVP exposure was 
reduced in the 
presence of 
rifampin (31% ↓ 
AUC, 36% ↓ Cmax, 
21% ↓ Cmin); 
however, NVP 
Cmin remained 
above IC50 wild 
type.158   
Avoid 
combination if 
possible.122 
 
In a case series 
(n=32) of HIV-
infected patients 
with TB, 
coadministration of 
rifampin 600 mg/d 
and nevirapine 400 
mg/d for a median 
of 9 months 
resulted in 100% 
clinical and 
microbiological cure 
of TB; mean NVP 
Cmin was 4.5 +/- 
1.9 ug/mL.159   
 
In a prospective 
study in 140 
treatment-naïve 
HIV-positive Thai 
subjects (70 with 
active TB and on 
rifampin 450-600 
mg/day), those 
taking rifampin + 
NVP had 
significantly ↓  
(17.7% lower, 
p=0.048) median 
NVP plasma levels 
vs. those taking 
NVP without RIF.  
However, in this 
cohort, there was 
no different in viral 
or immunologic 
response at 24 
weeks between the 
two treatment 
arms.160 

compared to 
rilpivirine dosed 
alone.  Exposures 
of rifabutin and its 
active metabolite 
were not 
significantly 
changed in the 
presence of 
rilpivirine.  Avoid 
concomitant use 
since rilpivirine 
efficacy may be 
compromised.164  
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vs. 70% in the 600 
mg group, 
p=0.38.155 
 
 
Individuals from the 
CIPRA-South Africa 
cohort taking EFV-
based therapy with 
concomitant TB 
received either 600 
or 800 mg EFV 
during TB treatment 
with RIF; after TB 
therapy, all 
individuals took 600 
mg EFV. EFV levels 
were measured 
after 4 weeks of 
concomitant EFV 
and RIF therapy, 
and ≥4 weeks after 
completion of TB 
therapy. 

EFV concentrations 
in the 800 mg group 
were higher with 
RIF than without 
(2.9 vs. 2.1 mg/L, 
respectively, 
p=0.0003). In the 
600 mg EFV group, 
there was no 
significant 
difference in EFV 
concentrations with 
RIF or without (2.4 
vs. 2.2 mg/L, 
respectively. There 
was no increase in 
EFV-linked adverse 
effects in either 
group. The 
proportion of 
virologically 
suppressed 
individuals at 48 
weeks was similar 
in both groups.  
Dose escalation of 
EFV 600 mg to 800 
mg is not required 
during concomitant 
TB therapy in South 
Africa.156 

 
The efavirenz 
product 
monograph 
recommends 
increasing EFV 
dose to 800 mg 

 
In a prospective 
randomised open-
label trial comparing 
NVP 400mg 
(without lead-in 
dosing) vs. EFV 
600mg -based ART 
initiated 4 weeks 
after starting TB 
therapy with 
rifampin, NVP pk 
was measured in 20 
patients during RIF 
co-administration 
and 4 weeks after 
completion of RIF 
therapy.  NVP 
Ctrough at 2 weeks 
was 5.83 mg/L 
(target >3 mg/L), 
and 89.5% patients 
achieved VL<400 at 
week 12.  Upon 
completion of RIF 
therapy, NVP 
Cmin ↑  14% and 
AUC ↑  20%.161 
 
In a prospective 
evalution of 20 HIV-
patients on stable 
nevirapine who 
started rifampin-
based TB 
treatment, 
nevirapine AUC ↓ 
22% by day 14.  Six 
patients had 
subtherapeutic 
levels at day 14, 
with the reduction 
beginning as early 
as day 3.162 
 
In an open-label, 
multi-centre study, 
HIV+ patients with 
TB were given a 
standard short 
course 4-drug anti-
TB regimen for 2 
months and then 
randomized to 
receive once daily 
efavirenz (600 mg) 
or once daily 
nevirapine (400 mg 
with lead-in dosing) 
plus ddI/3TC with 
continued isoniazid/ 
rifampin for an 
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daily with rifampin 
in patients 
weighing >50 kg.  
However, current 
guidelines 
suggest that 
standard EFV 
dose may be used 
with close 
monitoring of EFV 
drug levels and 
virologic 
response.122 

additional 4 months.  
At 24 weeks, 50/59 
patients in the 
efavirenz group and 
37/57 patients in 
the nevirapine 
group had 
virological 
suppression 
(p=0.024).  There 
were no deaths, 1 
SAE, and 5 
treatment failures in 
the EFV arm, 
compared with 5 
deaths, 2 SAEs, 
and 10 treatment 
failures in the NVP 
arm.  The authors 
concluded that the 
NVP-based 
regimen was 
inferior and was 
associated with 
more frequent 
virologic failure 
and death 
compared to the 
efavirenz arm, 
presumably due to 
the magnitude of 
the induction effect 
of rifampicin on 
nevirapine.163 

Rifapentine Significant reduction in NNRTI concentrations expected with coadministration.  Avoid combination.122 
Sildenafil/ 
Viagra® 
(CYP3A4>>2C9
; weak inhibitor 
of CYP1A2, 
2C9, 2C19, 
2D6, 2E1, 3A4 - 
unlikely to 
cause 
significant 
interactions) 

Elevated 
concentrations of 
sildenafil expected 
with combination. 
Do not exceed 
sildenafil dose of 25 
mg every 48 
hours.100   

No information on 
combination.  Since 
efavirenz may act 
as either an inducer 
or inhibitor of 
CYP3A4, consider 
starting with an 
initial sildenafil dose 
of 25 mg q24-48 
hours and titrating 
up based on patient 
response and 
tolerability.165  

In healthy 
volunteers, single-
dose sildenafil 50 
mg in the presence 
of steady-state 
etravirine led to 
57% ↓ in exposures 
of sildenafil and its 
active metabolite.   
 
Combination may 
be co-administered, 
adjust sildenafil 
dose according to 
response.166 

No information on 
combination.  
Expected that 3A4 
inducers will ↓ 
sildenafil levels.  
Titrate sildenafil 
dose based on 
patient response 
and tolerability. 

In healthy 
volunteers taking 
rilpivirine 75 mg 
once daily for 12 
days, the kinetics of 
single dose 
sildenafil 50 mg 
were similar as 
compared to 
sildenafil alone.  In 
the presence of 
steady-state 
rilpivirine, sildenafil 
AUC ↓ 3% and 
Cmax ↓ 7% and N-
desmethyl sildenafil 
AUC ↓ 8% and 
Cmax ↓ 10%.  
Rilpivirine 
exposures were not 
affected by 
sildenafil.  
Combination may 
be coadministered 
without dose 
modifications.167 

Sulfamethoxazo No interaction   May be ↑ risk rash  
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le (SMX) 
(primarily N-
acetylase> GT 
> CYP2C9 
(minor) 

noted.100 with 
combination.102 

Trimethoprim 
(10-20% 
metabolized, 
via CYP?) 

No interaction 
noted.100 

    

Voriconazole 
(CYP2C19, 
2C9, 3A; 
inhibits 
CYP3A4, 2C9, 
2C19) 

Although not 
studied in vivo, in 
vitro studies show 
that the metabolism 
of voriconazole 
may be inhibited by 
delavirdine. 
Voriconazole may 
also inhibit the 
metabolism of an 
NNRTI. Use 
combination with 
caution and monitor 
closely for toxicity. 
(Vfend prescribing 
info).   

Standard 
voriconazole dose 
contraindicated 
with efavirenz 
because of 77% ↓ 
voriconazole AUC 
and 44% ↑ in 
efavirenz 
concentrations.  
(Vfend prescribing 
info). 
If Sustiva is 
coadministered with 
voriconazole, the 
voriconazole 
maintenance dose 
should be increased 
to 400 mg every 12 
hours and the 
efavirenz dose 
should be 
decreased to 300 
mg once daily using 
the capsule 
formulation. 
 
Case report of HIV 
positive subject with 
cirrhosis on stable 
EFV regimen 
(600mg/day) who 
required addition of 
IV voriconazole at 3 
times normal dose 
to amphotericin/ 
flucytosine for 
disseminated 
cryptococcosis. 
Patient experienced 
remission of 
cryptococcal 
symptoms, viral 
load < 50 copies/ml.  
After 35 days, 
patient was 
switched to 
maintenance 
voriconazole 300mg 
po BID + EFV 
600mg daily.  TDM 
was performed 
q3weeks.  EFV was 
↓ to 400 mg/day 

In healthy 
volunteers, 
coadministration of 
etravirine 200 mg 
BID plus 
voriconazole 200 
mg BID for 9 days 
resulted in 52% ↑ 
Cmin, 26% ↑ Cmax 
and 36% ↑ AUC of 
etravirine, and 23% 
↑ Cmin and 14% ↑ 
AUC of 
voriconazole 
(although no ↑ was 
observed in carriers 
of CYP2C19*2 
allele) compared to 
either drug 
administered alone.  
The combination 
was well 
tolerated.110 
Dose adjustments 
are not required. 
Monitor closely for 
toxicity. 
 

Although not 
studied, the 
metabolism of 
voriconazole 
may be induced by 
nevirapine.  
Voriconazole may 
also inhibit the 
metabolism of an 
NNRTI.  Use 
combination with 
caution and monitor 
closely for efficacy 
and toxicity. (Vfend 
prescribing info).   

Potential for 
increased 
concentrations of 
rilpivirine and 
decreased azole 
concentrations with 
concomitant 
administration.  No 
rilpivirine dose 
adjustment is 
required.  Monitor 
for breakthrough 
fungal infections.7 
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and then to 300 
mg/day.  
Voriconazole was ↓ 
to 200 mg BID 
when EFV was ↓ to 
300 mg/day.  
Authors comment 
that EFV 300mg 
daily + voriconazole 
maintenance dose 
which is 2X that 
recommended for 
cirrhotic patients 
(Child Pugh A) 
appeared effective 
and safe during 
long term follow 
up.168 

Warfarin, 
Acenocoumarol
/nicoumalone 
(racemic 
mixture;  
R: CYP1A2, 3A, 
2C19; 
S: 2C9 
primarily) 
 

NB:  The S-
enantiomer of 
warfarin 
exhibits 2 to 5 
times more 
anticoagulant 
activity than the 
R-enantiomer in 
humans, but 
generally has a 
more rapid 
clearance. 

The R(+) and 
S(−) 
enantiomers of 
acenocoumarol 
have 
comparable 
anticoagulant 
effects, but the 
S-enantiomer 
has a very short 
half-life; thus 
only the R-
enantiomer 
provides a 
pharmacologic 
effect in vivo. 

May potentially 
inhibit anticoagulant 
metabolism; 
monitor for ↑ INR 
and adjust 
anticoagulant dose 
accordingly when 
starting and 
discontinuing 
therapy. 

May potentially 
induce or inhibit 
anticoagulant 
metabolism. 
 
One patient 
required a 4-fold 
reduction in 
warfarin dose while 
on concomitant 
efavirenz and 
warfarin,169 while 
another patient 
required a 50% 
increase in 
acenocoumarol 
dosage after 
initiating efavirenz 
therapy.170 
 
Monitor for changes 
in INR and adjust 
anticoagulant dose 
accordingly when 
starting and 
discontinuing 
therapy. 
 

Anticoagulant 
concentrations may 
be increased when 
co-administered 
with etravirine.  The 
international 
normalized ratio 
(INR) 
should be 
monitored when an 
anticoagulant is 
combined with 
etravirine.4 
 
 

May potentially 
induce 
anticoagulant 
metabolism; case 
reports where 
warfarin dosage 
had to be doubled 
or exceeded 
maximum 
recommended daily 
dose to maintain 
therapeutic INR.171  
Monitor for ↓  INR 
and adjust 
anticoagulant dose 
accordingly when 
starting and 
discontinuing 
therapy. 
 

May potentially 
induce 
anticoagulant 
metabolism.  
Monitor for ↓ INR 
and adjust 
anticoagulant dose 
accordingly when 
starting and 
discontinuing 
therapy. 

Enzyme 
Inducers 
(e.g., phenytoin, 
phenobarbital, 

Significant ↓  
delavirdine 
concentrations.  
Concomitant use of 

Possible ↓ efavirenz 
concentrations.  
Dosage 
adjustments may be 

Possible ↓ 
etravirine 
concentrations.  
Avoid combination. 

Potential for ↓ NVP 
concentrations with 
concomitant use of 
agents which 

Avoid concomitant 
administration with 
potent CYP3A4 
inducers, as 
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carbamazepine, 
oxcarbazepine) 

DLV and CYP3A 
inducers not 
recommended.100 

required. 4 
 

induce CYP3A4. rilpivirine 
concentrations may 
be reduced. 

Enzyme 
Inhibitors 
(e.g., 
fluconazole, 
macrolides, 
nefazodone) 

No delavirdine 
dosage adjustment 
recommended with 
inhibitors of 
CYP3A4 or 
CYP2D6.100 

  Potential for ↑ NVP 
concentrations. 

Coadministration of 
CYP3A4 inhibitors 
with rilpivirine 
should be done with 
caution, as 
rilpivirine 
concentrations may 
be increased.  
Alternative agents 
without CYP3A4 
inhibitory effects 
should be used 
whenever possible.  
If there is no 
alternative, 
additional safety 
monitoring is 
strongly 
recommended, 
including ECGs at 
baseline and 3-7 
days following 
initiation of the 
enzyme inhibitor. 

Other classes: 
analgesics, 
antiarrhythmics, 
antidepressants
, calcium 
channel 
blockers, 
neuroleptics, 
psychotropics. 

Use delavirdine with 
caution in 
combination with 
calcium channel 
blockers, ergot 
derivatives 
(potential for ↑ drug 
conc. and 
toxicity).100 

Efavirenz should 
not be administered 
concurrently with 
astemizole, bepridil, 
cisapride, 
midazolam, 
pimozide, triazolam, 
or ergot derivatives 
because 
competition for 
CYP3A4 by 
efavirenz could 
result in inhibition of 
metabolism of these 
drugs and create 
the potential for 
serious and/or life-
threatening adverse 
events (eg, cardiac 
arrhythmias, 
prolonged sedation, 
or respiratory 
depression).  

Concentrations of 
antiarrhythmics may 
be decreased in 
presence of 
etravirine.  
Coadminister with 
caution and 
measure drug 
concentrations if 
possible.4 

Potential for ↓  in 
concentrations of 
agents which are 
substrates of 
CYP3A4. 

 

 
 

Please note:  This chart summarizes some of the major drug interactions identified to date, based on current available data; other drug 
interactions may exist.  Please use caution whenever adding/modifying therapy.  The information in this table is intended for use by 
experienced physicians and pharmacists.  It is not intended to replace sound professional judgment in individual situations, and should 
be used in conjunction with other reliable sources of information.  Due to the rapidly changing nature of information about HIV 
treatment and therapies, users are advised to recheck the information contained herein with the original source before applying it to 
patient care.   
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Drug Interactions with Secondary Protease Inhibitors  
 

 Amprenavir 
(Agenerase®) 

Indinavir 
(Crixivan) 

Nelfinavir  
(Viracept) 

Saquinavir 
hgc-(Invirase) 

sgc-(Fortovase®) 
I) DOSING  INFORMATION    
Usual Dose Amprenavir:  1200 mg po 

BID 
NB:  Amprenavir is 14% 
less bioavailable from 
liquid vs. capsules; 
therefore not 
interchangeable on a mg-
per-mg basis. 

800 mg po q8h Adults:  750 mg po TID or 
1250 mg po BID 

 
Children (2-13 years old):   

20-30 mg/kg/dose TID 

hgc:  600 mg po q8h 
 

sgc:  1200 mg TID or  
1600 mg BID 

Kinetic 
Characteristics 

Primarily metabolized by 
CYP3A4.  Inhibitor of 
CYP3A4 (similar potency 
as indinavir and 
nelfinavir)1; also induces 
CYP3A42.  

Primarily metabolized by 
CYP3A4.  Inhibitor of 
CYP3A4; may also be 
weak inhibitor of 
CYP2D6.3, 4  Requires 
acidic pH for optimal 
absorption. 

Metabolized by CYP3A4 
and CYP2C19.  Inhibitor of 
CYP3A4.5, 6 Induces 
CYP2B6, 2C8 and 2C9.7 

Primarily metabolized by 
CYP3A4.  Weak inhibitor of 
CYP3A4.3 

Food 
(NB:  garlic:  
see entries for 
Saquinavir and 
Ritonavir) 

May be taken with or 
without food.  Avoid taking 
with high-fat meal.1  
Administer amprenavir 
liquid solution at least 1 
hour apart from other 
medications that contain 
sorbitol.   

Take on empty stomach or 
with light meal. (77% ↓ 
AUC with full meal)8 

Take with meal or light 
snack (2-5 fold ↑ in Cmax, 
AUC).  Highest nelfinavir 
levels observed with 
greater food intake, i.e., 
500-1000 kCal and 20-50% 
fat.9 
 
 

Take within 2 hours of 
meal (almost 7-fold ↑ AUC 
with food). 
In a kinetic study of healthy 
volunteers, chronic garlic 
administration plus 
saquinavir-sgc 1200 mg 
TID led to a 51% ↓  
saquinavir AUC.  Use 
caution when combining 
garlic supplements with 
saquinavir used as a sole 
protease inhibitor.10 

Grapefruit juice No significant changes in 
amprenavir concentrations 
when administered with 
200 mL grapefruit juice.11 

No change in indinavir 
concentrations when 
administered with 6 oz. 
Double-strength grapefruit 
juice.12 

Not studied. 40-100% ↑ saquinavir 
AUC.  Take 150 mL juice 
with each dose.13 

Vitamins Vitamin E: 
Each amprenavir capsule 
contains 109 IU vitamin E 
∴ avoid additional vit. E 
supplements. 

Vitamin C: 
In a study of healthy 
volunteers, Vit C 1 g daily 
resulted in a significant ↓ in 
IDV Cmax (-20%, p = 0.04) 
and steady-state AUC8hr (-
14%, p <0.05); IDV Cmin 
was 32% lower with Vit C 
(265 vs. 181 ng/mL, p = 
0.09).  Clinical significance 
unclear, use combination 
with caution.14 

  

II)     ANTI-  RETROVIRAL INTERACTIONS   
Amprenavir 
(APV), 
 
fos-amprenavir 
(FPV)  
 

 Single dose study:  31%↑ 
Cmax and 18% ↑ AUC of 
amprenavir, 35% ↓ AUC 
and 23% ↓ Cmax of 
indinavir. 
Multiple-dose study:  33% 
↑ APV AUC, 38% ↓ IDV 
AUC, 27% ↓ Cmin.  No 
dosage adjustments 
recommended for either 
drug.15  

Amprenavir 800 mg q8h + 
nelfinavir 750 mg po q8h:  
2.89-fold ↑ Cmin of APV 
(but no overall change in 
AUC) , 15%↑ NFV AUC.  
No dosage adjustment 
required for either drug.15  

Amprenavir: 
In a randomized, 
prospective study of 11 
HIV+ subjects, SQV AUC ↓ 
81% and C12 ↓ 61% when 
given in a regimen of SQV 
1000/rtv 100/APV 600 mg  
BID vs. SQV 1000/rtv 100 
mg BID in the absence of 
APV.  APV exposure was 
not affected.  When doses 
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 Amprenavir 
(Agenerase®) 

Indinavir 
(Crixivan) 

Nelfinavir  
(Viracept) 

Saquinavir 
hgc-(Invirase) 

sgc-(Fortovase®) 
were adjusted to SQV 
1400/rtv 200/APV 600 mg 
BID, SQV exposure 
returned to baseline.16 
 
May wish to consider TDM 
if using RTV 100 mg BID 
dose with this combination. 

Atazanavir 
(ATV) 
 
 
 

Combination of ATV with 
amprenavir in HIV-infected 
peripheral blood 
mononuclear cells yielded 
additive to moderately 
synergistic antiviral 
effects.17 
 
In a series of expanded 
access subjects (n=30), 
combination of ATV 400 
mg QD, APV 1200 mg/d, 
and tenofovir 300 mg/d led 
to lower ATV Ctrough 
(0.073 ug/mL) vs. either 
ATV/APV or ATV alone 
(0.11 and 0.251 ug/mL, 
respectively).18   

Combination ATV with 
indinavir in HIV-infected 
peripheral blood 
mononuclear cells yielded 
additive to moderately 
synergistic antiviral 
effects.17   
 
However, combination 
not recommended due to 
the risk for additive 
hyperbilirubinemia.19 

Combination of ATV with 
nelfinavir in HIV-infected 
peripheral blood 
mononuclear cells yielded 
additive to moderately 
synergistic antiviral 
effects.17 

Additive-synergistic 
antiviral activity in vitro.17 In 
healthy volunteers, ATV 
400 mg QD plus 
saquinavir-sgc 800, 1200, 
or 1600 mg QD resulted in  
5.4- to 7.1-fold ↑ AUC and 
6.6- to 17.6-fold ↑ Cmin of 
saquinavir; ATV kinetics 
not affected.20   
 
 

Capravirine   Healthy volunteer, multi-
dose study of  CPV 1400 
mg BID + nelfinavir 1250 
mg BID with food:  ↑ CPV 
Cmax 84%, AUC ↑ 138%, 
Cmin ↑ 263%, NFV 
kinetics unchanged.21 

Addition of SQV 1000 mg 
BID to dual PI regimen of 
CPV 400 mg BID plus 
LPV/r 400/100 mg BID or 
CPV 700 mg BID plus 
LPV/r 533/133 mg BID did 
not affect PK of either SQV 
or LPV.  No further dosage 
adjustment needed.22 

Darunavir, 
TMC114 
(substrate of 
CYP3A4) 

   Saquinavir-sgc:  Single 
dose SQV-sgc 1200 mg 
plus 1200 mg TMC-114 
BID led to 5-fold ↑ SQV 
AUC and Cmax and 1.4-
fold ↑ TMC AUC. 

Delavirdine Amprenavir 1200 mg +/- 
delavirdine 600 mg BID 
(healthy volunteer study) 
significantly increased 
amprenavir concentrations 
(4-fold ↑ AUC, 6-fold ↑ 
Cmin, 1.3 fold ↑ Cmax); no 
change in delavirdine 
concentrations.23   
 
In a separate healthy 
volunteer multi-dose study, 
administration of APV 600 
mg BID +/- DLV 600 mg 
BID resulted in ↑ APV 
Cmin 133% & AUC 117%; 
however, median DLV 
Cmin ↓ 88%.  Suggest 
avoiding this dosage 

IDV 600 mg q8h + DLV:  ↑  
IDV AUC, Cmin vs. IDV 
800 mg q8h alone.25, 26 
Thus, ↓ IDV to 600 mg q8h 
with delavirdine. 
Healthy volunteer study of 
IDV/DLV BID regimens: 
a) 800/600 mg BID:  similar 

AUC, Cmax, but Cmin 
IDV ↓ 35-40% (vs. IDV 
800 mg q8h) 

b) 1200/600 mg BID:  
similar Cmin, ↑ AUC (50-
70%), ↑ Cmax (20-50%) 

Thus, 1200/600 mg BID 
may be preferable (NB: risk 
nephrolithiasis?); may take 
+/- food.27 

Interaction data in HIV 
subjects taking DLV 600 
mg TID + standard NFV:  
approx. 2-fold ↑ NFV AUC,  
and  DLV Cmin similar to 
that with DLV 400 mg TID 
alone. 28 
Recommendations on 
dosage adjustments not 
available.  Use together 
with caution and monitor 
for drug toxicities, incl. 
Neutropenia.  Regimens 
currently being studied:  
NFV 750 mg TID + DLV 
600 mg TID, and NFV 
1250 mg BID + DLV 
600mg BID. 

Delavirdine 400 mg TID + 
saquinavir-hgc 600 mg TID 
in healthy volunteers: 
5-fold ↑ SQV AUC, Cmin, 
Cmax; monitor LFTs during 
initial weeks of combination 
therapy.  Dosage 
adjustments not 
necessary.29 
 
In a randomized study in 
HIV-subjects (n=10), these 
regimens were compared:   
• SQV-sgc 1200 mg TID 
• SQV-sgc 1400 mg + 

delavirdine 600 mg BID 
• SQV-sgc 1000 mg + 

delavirdine 400 mg TID 
When combined with DLV, 
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 Amprenavir 
(Agenerase®) 

Indinavir 
(Crixivan) 

Nelfinavir  
(Viracept) 

Saquinavir 
hgc-(Invirase) 

sgc-(Fortovase®) 
combination until further 
data available.24  

SQV exposure was ↑ vs. 
SQV alone; SQV Cmin was 
higher in the TID vs. BID 
arm, both were greater 
than Cmin SQV alone.30 

Didanosine No significant changes in 
amprenavir AUC or Cmin 
observed when 
administered: 
• concurrently with ddI-

EC (in fasting state)  
• concurrently with ddI 

tablets (in fasting state) 
• 1 hour prior to ddI 

tablets (fasting)  
compared to amprenavir 
alone in the fasting state.  
Authors suggest 
amprenavir may be dosed 
concurrently with both ddI 
tablets and enteric-coated 
capsules in the fasting 
state.31  

Indinavir requires acidic pH 
for best absorption. 
Separate doses by 1 
hour.4, 32 
No difference in 
pharmacokinetics of 
indinavir observed when 
coadministered with 400 
mg enteric-coated 
didanosine in healthy 
volunteers.33 

Dosage adjustment not 
required.  However, since 
didanosine needs to be 
administered on an empty 
stomach, it should be given 
1 hour before or 2 hours 
after nelfinavir (given with 
food/snack). 

Dosage adjustment not 
required.  However, since 
didanosine needs to be 
administered on an empty 
stomach, it should be given 
1 hour before or 2 hours 
after saquinavir (given with 
a full meal). 

Efavirenz  
 

APV 1200 mg BID + EFV 
600 mg:  36% ↓ AUC, 39% 
↓ Cmax, 43% ↓ Cmin APV; 
15% ↑ EFV AUC34.  Avoid 
negative interaction by 
adding either: 
• 200/500 mg RTV BID, or  
• 1250 mg nelfinavir BID 
to APV 1200 mg BID plus 
EFV 600 mg qhs.35 
 
Other dosage 
combinations that yielded 
stable APV conc.: 
• APV 600 mg/ rtv 200 

mg BID + EFV36 
• APV 1200 mg/ rtv 300 

mg QD plus EFV37 
• APV/EFV + NFV 1250 

mg BID38 
• APV/EFV + IDV 1200 

mg BID38 
• APV/EFV + RTV 100 

mg BID38 
 

IDV alone: 
30-35% ↓ indinavir levels; 
no change in efavirenz 
levels.  Increase IDV 
dosage to 1000 mg q8h.39 
Indinavir/rtv BID 
When efavirenz was added 
to IDV 800 mg/RTV 100 
mg BID regimen, IDV 
exposure was significantly 
reduced (19% ↓ AUC, 48% 
↓ Cmin). May wish to 
consider ↑ to indinavir 800 
mg/ritonavir 200 mg BID.40 
indinavir/rtv QD: 
When efavirenz was added 
to IDV/RTV once daily 
regimens (800/100, 
800/200, 1200/100), 
significant ↓ in IDV and 
RTV concentrations (esp. 
C24) were observed.  
Avoid using EFV with once 
daily IDV/RTV regimens.41 

Healthy volunteer study:  
efavirenz 600 mg + 
nelfinavir 750 mg q8h x 7 
days:  20% ↑ NFV levels, 
37% ↓ M8 levels; no 
change in efavirenz 
levels.42   
 
However, subsequent 
kinetic study in HIV+ 
subjects of efavirenz 600 
mg qhs and nelfinavir 1250 
mg BID showed ↓ 65% 
nelfinavir Cmin (p=0.04), ↓ 
38% AUC and ↓ 21% 
Cmax at 32 weeks.43 
   
Therefore, monitor for 
antiretroviral efficacy when 
using this combination.  
Nelfinavir dosage 
adjustment may be 
necessary, consider 
therapeutic drug monitoring 
where available. 

Multiple dose healthy 
volunteer study of 
efavirenz 600 mg/day + 
SQV-sgc 1200 mg q8h: 
12% ↓ efavirenz AUC (not 
clinically significant), and 
62% ↓ SQV AUC. 44    
Can avoid this negative 
interaction by adding 
ritonavir to combination at 
the following doses: 
• saquinavir-sgc 400 mg 

BID 
• ritonavir 400 mg BID 
• efavirenz 600 mg qhs45 

Enfuvirtide No clinically significant 
interaction expected. 

No clinically significant 
interaction expected. 

No clinically significant 
interaction expected. 

No clinically relevant 
interaction noted with co-
administration of 
enfuvirtide 90 mg SC BID 
and saquinavir 1000 mg/ 
ritonavir 100 mg BID for 4 
days in 12 HIV-infected 
subjects.46 

Etravirine, 
TMC125, 
(diaminopyrimi-
dine NNRTI; 
inducer of 

Potential for decreased 
amprenavir concentrations 
secondary to enzyme 
induction by etravirine.  
Optimal dosages for co-

Steady-state study of 
etravirine 1600 mg BID 
plus indinavir 800 mg TID 
(n=10) resulted in 51% ↑ 
AUC and Cmax of 

Potential for decreased 
nelfinavir concentrations 
secondary to enzyme 
induction by etravirine.   
 

Etravirine 900 mg BID at 
steady state plus single-
dose saquinavir 1200 mg 
(n=12) resulted in 52% ↓ 
AUC and 46% ↓ Cmax of 
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Saquinavir 
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sgc-(Fortovase®) 
CYP3A) administration have not yet 

been established. 
etravirine, likely due to 
CYP3A inhibition; indinavir 
AUC ↓ 46%, Cmax 
↓28%.47  Guidelines for 
dosage adjustment not 
available; avoid 
combination if possible, 
until further information 
available.  

Etravirine should not be co-
administered with PIs 
without low-dose ritonavir. 
48 

saquinavir, likely due to 
CYP3A induction.47  
Etravirine concentrations 
not measured. Guidelines 
for dosage adjustment not 
available; avoid 
combination if possible, 
until further information 
available. 
 
Etravirine 800 mg BID did 
not affect pharmacokinetics 
of LPV 400/RTV 100/SQV 
800-1000 mg BID in 15 
HIV-infected male 
subjects.49 

Indinavir Single dose study:  31%↑ 
Cmax and 18% ↑ AUC of 
amprenavir, 35% ↓ AUC 
and 23% ↓ Cmax of 
indinavir. 
Multiple-dose study:  33% 
↑ APV AUC, 38% ↓ IDV 
AUC, 27% ↓ Cmin.  No 
dosage adjustments 
recommended for either 
drug.15  

 In a single dose study, 
83% ↑ NFV AUC, 51% ↑ 
IDV AUC observed.50   
 
In multi-dose trial of HIV-
infected subjects (n=20), 
IDV 1200 mg and NFV 
1250 mg BID provided IDV 
kinetics similar to IDV 800 
mg q8h alone; indinavir 
had no effect on nelfinavir 
kinetics, and NFV Cmin 
was similar to values seen 
with 750 mg TID.51 

Hgc: 
5- to 8-fold ↑ SQV AUC;52 
in vitro study suggests 
synergy at low doses and 
antagonism at high 
doses.53 
 
Sgc: 
620% ↑ SQV AUC (1200 
mg SQV single dose + IDV 
800 mg q8h x 2 days); no 
apparent clinically relevant 
changes to IDV.54 

Lopinavir/ 
ritonavir 
 

LPV/r capsules: 
• In a healthy volunteer 

multi-dose study, LPV/r 
+ APV 750 mg BID 
gave similar APV AUC, 
and 4.6-fold ↑ Cmin vs. 
APV 1200 mg BID 
alone.  However, LPV 
and RTV conc. were ↓ 
in presence of APV 
(LPV AUC ↓ 38%, Cmin 
↓57%).55 

• Similar findings 
observed in cohort of 
HIV+ subjects with both 
APV and FPV 
formulations.56 57 

• In a prospective cohort 
(n=27) of experienced 
patients, combination of 
LPV/r 400/100 mg BID 
and APV 600 mg BID 
led to a 54% ↓ APV 
exposure vs. APV/r 
600/100mg BID.  
Addition of additional 
RTV 100 mg BID to 
combination did not 
improve APV levels.58  

• In cohort of experienced 
HIV-subjects (n=46), 

Indinavir 800 mg BID + 
LPV/r: 
In HIV+ subjects (n=5), 
steady-state PK of 
combination yielded IDV 
PK similar to IDV 800/r 100 
mg BID; median LPV PK 
slightly ↓ than expected.61 
Indinavir 600 mg BID + 
LPV/r: 
Healthy volunteer study:  
similar IDV AUC, ↓ Cmax, 
3.5-fold ↑ Cmin vs. IDV  
800 mg q8h alone; LPV 
kinetics not affected.62, 63 
HIV+ subjects: In an open-
label PK study (n=11), both 
IDV & LPV PK parameters 
↓ up to 64% vs. values 
seen with coadministration 
in healthy subjects.64 
Indinavir 400 mg BID + 
LPV/r: 
In a case series of HIV+ 
men taking lopinavir/r, 
addition of indinavir 400 
mg BID did not significantly 
alter median lopinavir 
kinetics; indinavir Cmin 
were above target in 5/8 
subjects.65  A separate 

LPV/r capsules: 
Multi-dose study in healthy 
volunteers of LPV/r 
400/100 mg BID and NFV 
1000 mg BID resulted in 
NFV concentrations similar 
to those with NFV 1250 mg 
BID alone; LPV levels 
significantly ↓ in the 
presence of nelfinavir (LPV 
Cmax ↓ 21%, AUC ↓ 27%, 
Cmin ↓ 33%).67   
 
LPV dosage may need to 
be adjusted if 
coadministered with 
nelfinavir. 
 
LPV/r tablets: 
• Can use 400/100 mg 

BID with NFV in ARV-
naïve subjects 

May ↑ to 600/150 mg (3 
tablets) BID when co-
administering in treatment-
experienced subjects 

Saquinavir-sgc 800-1200 
mg BID + lopinavir/r: 
Healthy volunteer study 
showed 6.3-fold ↑ AUC, 
9.6-fold ↑ Cmax, 16.7-fold 
↑ Cmin compared to 
saquinavir 1200 mg TID  
alone.  Similar SQV 
concentrations were 
observed with 1200 mg 
BID plus lopinavir/r.  Single 
and steady-state 
saquinavir-sgc 800 mg BID 
had no effect on lopinavir/r 
kinetics.62, 63 
 
Saquinavir-sgc 1000 mg 
BID + lopinavir/r:   
In a cohort of ARV-
experienced subjects 
(n=27), combination gave 
therapeutic SQV levels 
(median trough 1.25 
ug/mL); lopinavir levels 
were not affected.68 
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APV 600-750 mg + 
LPV/r 400/100 mg BID 
retrospectively 
compared to APV 600-
750 mg/RTV 100 mg 
BID:   
• with APV 600 mg 

dose, APV Cmin ↓ 
51% with LPV/r vs. 
RTV alone (p=0.004) 

• with APV 750 mg, 
Cmin ↓ 33 % with 
LPV/r vs. RTV alone 
(not statistically sig.) 

• median LPV Cmin not 
affected by APV dose 

• Clinical significance  
unclear, since 85% of 
APV/LPV/r subjects had 
APV Cmin ≤3-fold Cmin 
with APV 1200 mg BID 
alone.   

 
In a prospective cohort of 
12 HIV+, treatment-exp. 
subjects starting LPV/r plus 
APV 600 mg BID, 50% req. 
LPV/r dose ↑ to 533/133 
mg or 666/166 mg BID to 
achieve target LPV Cmin.59 
 
Optimal doses for co-
administration not yet 
defined.   
 
Suggest TDM when using 
this combination.60 

study showed no 
significant changes in LPV 
or IDV Cmin with 
combination.66 

Maraviroc    When maraviroc 100 mg 
BID was given with 
saquinavir-sgc 1200 mg 
TID, maraviroc AUC ↑ 4.3-
fold, Cmax ↑ 3.3-fold.69  
 
When maraviroc 100 mg 
BID was given with 
saquinavir-sgc/ritonavir 
1000/100 mg BID, 
maraviroc AUC ↑ 8.3-fold, 
Cmax ↑ 4.2-fold.  
Reduction of maraviroc 
dose to 25 mg BID resulted 
in maraviroc AUC ↑ 1.4-
fold.   
 
Maraviroc 50% dose 
reduction in the presence 
of protease 
inhibitors/potent CYP3A4 
inhibitors is 
recommended.69 

Nelfinavir Amprenavir 800 mg q8h + In a single dose study,  At steady-state, 169% ↑ 
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Indinavir 
(Crixivan) 

Nelfinavir  
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Saquinavir 
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nelfinavir 750 mg po q8h:  
2.89-fold ↑ Cmin of APV 
(but no overall change in 
AUC) , 15%↑ NFV AUC.  
No dosage adjustment 
required for either drug.15  

83% ↑ NFV AUC, 51% ↑ 
IDV AUC observed.50   
 
In multi-dose trial of HIV-
infected subjects (n=20), 
IDV 1200 mg and NFV 
1250 mg BID provided  IDV 
kinetics similar to IDV 800 
mg q8h  alone; indinavir 
had no effect on nelfinavir 
kinetics, and NFV Cmin 
was similar to values seen 
with 750 mg TID.51 

SQV-soft gel capsules 
AUC, no significant 
changes in NFV 
concentrations44; may use 
lower dose of SQV-SGC 
(i.e., 800 mg vs. 1200 mg 
TID + NFV 750 mg TID, or 
SQV-sgc 1200 mg BID + 
NFV 1250 mg BID).54, 70, 71   

Nevirapine With APV 600/RTV 100 
mg BID/NVP 400 mg QD, 
APV Cmin and Cmax ↓ 
80%, AUC ↓ 77%.  APV 
plasma levels stable with 
APV 450/RTV 200 mg BID 
plus NVP 400 mg daily.72  
Therefore, recommend 
APV 450/RTV 200 mg BID 
with NNRTIs.  

28% ↓ IDV AUC, <10%↓ 
NVP AUC (non-significant).   
Suggest ↑ IDV dose to 
1000 mg q8h when using 
with NVP 200 mg BID.73 
Preliminary data suggest 
that dosing nevirapine 400 
mg once daily may have a 
more pronounced effect on 
decreasing indinavir 
concentrations compared 
to nevirapine dosed 200 
mg twice daily (median 
31% decrease).  These 
findings require further 
substantiation; may 
consider monitoring 
indinavir levels/response if 
switching nevirapine 
dosage regimen.74 

No statistically significant 
changes in NFV levels 
after the addition of NVP 
(AUC +8%, Cmax +14%, 
and Cmin +2%).  
Compared to historical 
controls, NVP levels 
appear to be unchanged.75 
Similar results were 
demonstrated in a separate 
study, and NFV Cmin 
remained above minimum 
effective concentration 
during nevirapine 
coadministration.76  Thus, 
dosage adjustments not 
required. 
 

27%↓ SQV AUC; clinical 
significance unknown.77 
 
Preliminary data suggest 
that dosing nevirapine 400 
mg once daily may have a 
more pronounced effect on 
decreasing saquinavir 
concentrations compared 
to nevirapine dosed 200 
mg twice daily (median 
31% decrease).  These 
findings require further 
substantiation; may 
consider monitoring 
saquinavir levels/response 
if  
switching nevirapine 
dosage regimen.74 

Rilpivirine Potential for ↑ 
concentrations of rilpivirine.  
Rilpivirine is not expected 
to affect the plasma 
concentrations of co-
administered PIs.78 

Potential for ↑ 
concentrations of rilpivirine.  
Rilpivirine is not expected 
to affect the plasma 
concentrations of co-
administered PIs.78 

Potential for ↑ 
concentrations of rilpivirine.  
Rilpivirine is not expected 
to affect the plasma 
concentrations of co-
administered PIs.78 

Potential for ↑ 
concentrations of rilpivirine.  
Rilpivirine is not expected 
to affect the plasma 
concentrations of co-
administered PIs.78 

Ritonavir Amprenavir AUC, Cmin and 
Cmax were ↑ by 131%, 
484% and 33%, 
respectively, when ritonavir 
200mg BID was given with 
amprenavir 1200mg BID.79  
Amprenavir AUC, Cmin 
significantly ↑, ↓ Cmax 
when combined with 
ritonavir in the following 
dosages:80-82 
• 450/300 mg BID 
• 600/100 mg BID 
• 1200/200 mg once daily. 
Preliminary clinical data 
(12 weeks) promising for 
600/100 mg BID and 
1200/200 mg QD.83 
 
Ritonavir ↑ plasma APV to 
similar extent with either 
APV or FPV.  Therefore, 

IDV/RTV 400/400 mg BID 
in healthy volunteers 
yielded indinavir AUC 
similar to those achieved 
with IDV 800 mg po q8h 
alone. 85  Also improved 
IDV PK profile:  62% ↓ 
Cmax,  3-fold ↑ Cmin, less 
impact of food on IDV 
absorption when given with 
RTV vs. alone,86 ↓   
nephrolithiasis in one case 
series.87     
IDV 800/RTV 100-200 mg 
BID also results in ↑ IDV 
trough levels compared to 
those with IDV 800 mg q8h 
alone;88, 89  however, ↑ IDV 
peak levels90, possible ↑ 
risk nephrolithiasis91 or 
other adverse events.92  
IDV 600/RTV 200 mg BID 

162% ↑ NFV AUC,  9% ↑ 
RTV AUC. 98  
 
RTV 400 mg BID plus 
NFV 500-750 mg BID:  
NFV AUC similar to that 
seen with NFV 750 mg TID 
alone; M8 levels higher 
with NFV 750 BID regimen.  
Higher RTV AUC, Cmin 
values when combined 
with NFV 500 mg vs. 750 
mg BID.  Overall, PK 
benefits similar with 2 
regimens.99 
 
RTV 100-200 mg BID 
added to NFV 1250 mg 
BID resulted in 30%↑ NFV 
AUC; steady-state a.m. 
predose NFV 
concentrations ↑ 45-

400 mg SQV-sgc /400 mg 
RTV BID: 
• 121% ↑ SQV AUC102   
 
800 mg SQV-sgc/200-400 
mg RTV BID: 
• 1589-2158% ↑ SQV 

AUC44   
1600 mg SQV-sgc/RTV 
100 mg QD: 
• Preliminary data in 

healthy volunteers:  300-
800% ↑ SQV AUC, Cmin 
> than with SQV-sgc 
1200 mg TID.103 

• Kinetic substudy in 13 
HIV+ subjects stabilized 
on combination showed 
equivalent SQV kinetic 
parameters (GMR of 
hgc/sgc for AUC 1.40, 
Cmax 1.23, and Cmin 
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 Amprenavir 
(Agenerase®) 

Indinavir 
(Crixivan) 

Nelfinavir  
(Viracept) 

Saquinavir 
hgc-(Invirase) 

sgc-(Fortovase®) 
FPV may replace APV, and 
metablic APV interactions 
are applicable to FPV.84 

may provide increased IDV 
Cmin without significantly 
increasing IDV Cmax.93 
IDV 400/RTV100 mg BID 
(open study,  n=17):  ↑ 
Cmin (~0.5 ug/mL), ↓ 
Cmax vs. IDV 800mg 
q8h.94 
Preliminary data on once 
daily dosing (1200/100-
200 mg IDV/RTV) 
regimens show ↑ Cmax, 
and Cmin = those with 800 
mg q8h.95, 96 1200/200mg 
QD regimen well-tolerated 
in naïve-subjects (n=40) up 
to 24 weeks; 1200/400 QD 
also under study.97 

90%.100 
 
In healthy volunteers, 
nelfinavir 2000 mg/ritonavir 
200 mg once daily 
provided ↑ AUC, Cmax 
and comparable Cmin 
compared to nelfinavir 
1250 mg BID.101  

1.46) when SQV-sgc 
replaced by SQV-hgc104 

• Intracellular t1/2 of SQV 
& RTV longer than 
plasma (median 4.5 & 
5.9 hrs, p=0.034, and 4.1 
& 6.2 hrs, p=0.033, 
respectively)105 

1000 mg SQV/100 mg 
RTV BID: 
• Compared SQV-sgc vs. 

SQV-hgc plus RTV in 
healthy subjects 

• SQV-hgc/r gave 
significantly higher SQV 
levels vs. SQV-sgc/r 
(Cmin:  217 vs 153 
ng/mL, p=0.0147, AUC 
15798 ng.h/mL vs. 
11655 ng.h/mL, 
p=0.0043); also 
significantly less GI side 
effects with SQV-hgc/r 
vs. SQV-sgc/r, possibly 
due to capmul content of 
SQV-sgc.106 

Saquinavir In a randomized, 
prospective study of 11 
HIV+ subjects, SQV AUC ↓ 
81% and C12 ↓ 61% when 
given in a regimen of SQV 
1000/rtv 100/APV 600 mg  
BID vs. SQV 1000/rtv 100 
mg BID in the absence of 
APV.  APV exposure was 
not affected.  When doses 
were adjusted to SQV 
1400/rtv 200/APV 600 mg 
BID, SQV exposure 
returned to baseline.16 

Hgc: 
5- to 8-fold ↑ SQV AUC;52 
in vitro study suggests 
synergy at low doses and 
antagonism at high 
doses.53 
 
Sgc: 
620% ↑ SQV AUC; no 
apparent clinically relevant 
changes to IDV.54 
 

SQV levels ↑, no 
significant changes in NFV 
concentrations with 
combination of SQV-hgc 
plus NFV. 107-109 
Final 48-week analysis 
showed durable viral 
suppression with either 
SQV-hgc 600/NFV 750 mg 
TID or 1 g SQV/1250 mg 
NFV BID.110 

 

Tenofovir In healthy volunteers, 
tenofovir 300 mg daily plus 
fosamprenavir 
1400/ritonavir 100-200 mg 
QD for 14 days showed no 
change in amprenavir AUC 
and a non-significant ↑ in 
Cmin.  A non-significant ↑ 
in ritonavir AUC and Cmax 
were observed in the FPV 
1400/rtv 200 mg arm in the 
presence of tenofovir.111 
 
In a cohort of 21 HIV-
infected subjects taking 
fosamprenavir 700/ritonavir 
100 mg BID plus tenofovir 
and an NRTI, steady-state 
Cmin concentrations of 
amprenavir, ritonavir and 
tenofovir were within the 

In healthy volunteers, 
tenofovir 300 mg daily plus 
indinavir 800 mg q8h 
resulted in slightly delayed 
Tmax and ↓ Cmax of 
indinavir, but overall AUC 
was unchanged; tenofovir 
Cmax was slightly ↑ but 
AUC unchanged.  These 
changes not likely to be 
clinically significant; 
indinavir and tenofovir may 
be coadministered without 
dosage adjustment.113 

In 18 patients stabilized on 
nelfinavir 1250 mg BID, 
addition of tenofovir 300 
mg QD for 7 days did not 
affect the AUC of nelfinavir.  
Combination may be 
coadministered without 
dosage adjustment.114 

In cohort (n=14) of patients 
on saquinavir-hgc 1600 
mg/ ritonavir 100 mg QD, 
no significant difference in 
saquinavir Cmin when 
NRTI backbone switched 
from ddI/d4T to 
tenofovir/3TC.115 
 
Separate study of 
saquinavir-hgc 1000 
mg/ritonavir 100 mg BID 
and tenofovir (n=18 HIV+ 
adults) showed no change 
in tenofovir PK parameters 
with coadministration.116  
Similar effect observed in 
healthy volunteer study.117 
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 Amprenavir 
(Agenerase®) 

Indinavir 
(Crixivan) 

Nelfinavir  
(Viracept) 

Saquinavir 
hgc-(Invirase) 

sgc-(Fortovase®) 
therapeutic range and 
comparable to historical 
controls.112      

Tipranavir 
(inducer of 
CYP3A4 and 
glucuronyl 
transferase) 

Pharmacokinetic analysis 
in treatment-experienced 
subjects taking TPV 500 
mg/APV 600 mg/rtv 200 
mg BID showed 45% ↓ 
AUC, 40% ↓ Cmax, 56% ↓ 
Cmin of APV compared to 
APV 600/rtv 200 mg BID 
alone.  Clinical significance 
not established, no current 
dosage recommendations 
available.  Use 
combination with 
caution.118 

Potential for decreased 
indinavir concentrations 
secondary to enzyme 
induction by tipranavir.  
Optimal dosages for co-
administration have not yet 
been established. 

Potential for decreased 
nelfinavir concentrations 
secondary to enzyme 
induction by tipranavir.  
Optimal dosages for co-
administration have not yet 
been established. 

Pharmacokinetic analysis 
in treatment-experienced 
subjects taking TPV 500 
mg/SQV 1000 mg/rtv 200 
mg BID showed 70% ↓ 
AUC, 66% ↓ Cmax, 81% ↓ 
Cmin of SQV compared to 
boosted SQV  alone.  
Clinical significance not 
established, no current 
dosage recommendations 
available.  Use 
combination with 
caution.118 

Vicroviroc   The combination of 
vicriviroc 15 mg QD 
/ritonavir 100 mg BID plus 
nelfinavir 1250 mg BID in 
healthy volunteers did not 
lead to significant changes 
in vicriviroc plasma levels, 
compared to vicriviroc 15 
mg QD /ritonavir 100 mg 
BID alone.  Vicriviroc may 
be added to a ritonavir-
boosted PI regimen without 
dosage adjustment.119 

 

Zidovudine 
(GT 60-75% > 
CYP3A, minor) 

Amprenavir may inhibit 
ZDV glucuronidation to a 
small degree; no dosage 
adjustment necessary.120 

Slight ↑ in AUCs of both 
drugs.  No dosage 
modification necessary.4 

Nelfinavir dosage 
adjustment not required 
with zidovudine, 
lamivudine, or stavudine.6 

No interaction. 

III)      INTERACTIONS WITH 
OTHER 

MEDICATIONS:   

Antacids 
(NB:  see 
separate entries 
for H2-blockers 
and Proton-
pump inhibitors) 

Separate doses by at least 
an hour to avoid potential 
interference with 
absorption.79 

Indinavir requires acidic pH 
for best absorption. 
Separate indinavir and 
antacid doses by 1 hour.4 

  

Antihistamines, 
non-sedating 
(i.e., astemizole, 
terfenadine) 
(CYP3A4) 

Possible ↑ antihistamine 
AUC and cardiotoxicity.  
Avoid combination.79 

Possible ↑ antihistamine 
AUC and cardiotoxicity.  
Avoid combination.4 

↑ terfenadine AUC; avoid 
combination.50 Potential 
for similar interaction with 
astemizole. 

368% ↑ terfenadine AUC; 
avoid combination. 54 
Potential for similar 
interaction with astemizole. 

Benzodiazepine 
• alprazolam, 

midazolam, 
triazolam, 
zolpidem 
(CYP3A4) 

• diazepam 
(2C19>3A4) 

Risk of prolonged sedation.  
Avoid combination, or 
use agents which are 
glucuronidated (e.g., 
lorazepam, oxazepam, 
temazepam).79 

Risk of prolonged sedation.  
Use with caution.4 

Risk of prolonged sedation.  
Avoid combination, or 
use agents which are 
glucuronidated (e.g., 
lorazepam, oxazepam, 
temazepam).6 

Possible risk of prolonged 
sedation.  Use with 
caution.121 

Calcium 
channel 
blockers, e.g. 
• amlodipine, 

bepredil, 
diltiazem, 

Potential for ↑ calcium 
channel blocker 
concentrations with 
concomitant protease 
inhibitor therapy.  If 
coadministration is 

Healthy subjects on 
steady-state indinavir 
800/ritonavir 100 mg BID 
received either either 
diltiazem 120 mg daily or 
amlodipine 5 mg daily for 7 

Potential for ↑ calcium 
channel blocker 
concentrations with 
concomitant protease 
inhibitor therapy.  If 
coadministration is 

Potential for ↑ calcium 
channel blocker 
concentrations with 
concomitant protease 
inhibitor therapy.  If 
coadministration is 
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 Amprenavir 
(Agenerase®) 

Indinavir 
(Crixivan) 

Nelfinavir  
(Viracept) 

Saquinavir 
hgc-(Invirase) 

sgc-(Fortovase®) 
felodipine, 
nicardipine, 
nimodipine, 
verapamil 
(CYP3A 
substrates) 

 

necessary, initiate calcium 
blocker therapy at low 
doses, with careful titration 
to response and side 
effects 

days.  In the presence of 
indinavir/ritonavir, 
amlodipine AUC ↑ 90% 
and diltiazem AUC ↑ 27%.  
2/13 subjects (15%) had 
>4-fold ↑ diltiazem AUC.  
Desacetyldiltiazem AUC ↑ 
by 102% and 
desmethyldiltiazem AUC ↓ 
by 27%.  Steady-state 
AUCs of indinavir and 
ritonavir were not affected 
by either amlodipine or 
diltiazem.  If 
coadministration is 
necessary, initiate calcium 
blocker therapy at low 
doses, with careful titration 
to response and side 
effects.122 

necessary, initiate calcium 
blocker therapy at low 
doses, with careful titration 
to response and side 
effects 

necessary, initiate calcium 
blocker therapy at low 
doses, with careful titration 
to response and side 
effects 

Caspofungin   Open-label study in 9 
healthy male subjects, who 
received a 14 day course 
of caspofungin 50 mg 
intravenously along with 
nelfinavir 1250 mg twice 
daily. Steady-state 
caspofungin levels were 
unaltered in the presence 
of nelfinavir.  No dosage 
adjustments necessary.123 

 

Cisapride 
(CYP3A4) 

Possible ↑ cisapride AUC 
and cardiotoxicity.  Avoid 
combination.79 

Possible ↑ cisapride AUC 
and cardiotoxicity.  Avoid 
combination.4 

Possible ↑ cisapride AUC 
and cardiotoxicity.  Avoid 
combination.6 

Possible ↑ cisapride AUC 
and cardiotoxicity.  Avoid 
combination.121 

Clarithromycin 
(parent: 
CYP3A4; 
inhibits 
CYP3A4, 1A2?) 
(CLA-14 OH:  
renal, CYP3A4) 

Multi-dose trial in healthy 
volunteers, using 1200 mg 
APV BID + 500 mg CLA 
BID:  18% ↑ APV AUC, 
10% ↓ CLA Cmax, 35% ↓ 
AUC of CLA-14 OH 
metabolite.  No dosage 
adjustment necessary for 
either drug.124  

29% ↑ indinavir AUC, 53% 
↑ clarithromycin AUC.  No 
dose modification 
necessary.4 

Nelfinavir may be 
administered with 
macrolides (including 
azithromycin, 
clarithromycin, 
erythromycin) without 
dosage adjustment.5 
In healthy volunteers, 
coadminstration of NFV 
750mg TID plus 1200 mg 
azithromycin resulted in 
28% ↓ NFV and 23% ↓ M8 
AUC (not clin. significant), 
and >100% ↑ azithromycin 
AUC.125 

177% ↑ SQV-sgc AUC; 
45% ↑ clarithromycin 
AUC.54   

Colchicine 
(biliary, renal 
excretion; p-
glycoprotein 
substrate) 

Potential for significant ↑ 
colchicine AUC due to P-
gp inhibition and ↓ biliary 
excretion.   
 
For fosamprenavir/ 
ritonavir: 
For treatment of gout 
flares:  use colchicine 0.6 
mg x 1 dose, followed by 
0.3 mg 1 
hour later. Do not repeat 

Potential for significant ↑ 
colchicine AUC due to P-
gp inhibition and ↓ biliary 
excretion.   
 
For treatment of gout 
flares:  use colchicine 0.6 
mg x 1 dose, followed by 
0.3 mg 1 
hour later. Do not repeat 
dose for at least 3 days. 
For prophylaxis of gout 

Potential for significant ↑ 
colchicine AUC due to P-
gp inhibition and ↓ biliary 
excretion.   
 
For treatment of gout 
flares:  use colchicine 0.6 
mg x 1 dose, followed by 
0.3 mg 1 
hour later. Do not repeat 
dose for at least 3 days. 
For prophylaxis of gout 

Potential for significant ↑ 
colchicine AUC due to P-
gp inhibition and ↓ biliary 
excretion.   
 
For treatment of gout 
flares:  use colchicine 0.6 
mg x 1 dose, followed by 
0.3 mg 1 
hour later. Do not repeat 
dose for at least 3 days. 
For prophylaxis of gout 
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 Amprenavir 
(Agenerase®) 

Indinavir 
(Crixivan) 

Nelfinavir  
(Viracept) 

Saquinavir 
hgc-(Invirase) 

sgc-(Fortovase®) 
dose for at least 3 days. 
For prophylaxis of gout 
flares:  use 
colchicine 0.3 mg once 
daily or every other day. 
For treatment of familial 
Mediterranean fever:  Do 
not exceed colchicine 0.6 
mg once daily or 0.3 
mg BID.126 
 
For unboosted 
fosamprenavir: 
For treatment of gout 
flares:  use 1.2 mg x 1 
dose and no repeat dose 
for at least 3 days. 
For prophylaxis of gout 
flares:  use 
colchicine 0.3 mg BID or 
0.6 mg once daily or 0.3 
mg once daily. 
For treatment of familial 
Mediterranean fever:  Do 
not exceed 1.2 mg once 
daily or 0.6 mg BID.126 
 
Monitor for colchicine 
toxicity. 

flares:  use 
colchicine 0.3 mg once 
daily or every other day. 
For treatment of familial 
Mediterranean fever:  Do 
not exceed colchicine 0.6 
mg once daily or 0.3 
mg BID.126 
 
Monitor for colchicine 
toxicity. 

flares:  use 
colchicine 0.3 mg once 
daily or every other day. 
For treatment of familial 
Mediterranean fever:  Do 
not exceed colchicine 0.6 
mg once daily or 0.3 
mg BID.126 
 
Monitor for colchicine 
toxicity. 

flares:  use 
colchicine 0.3 mg once 
daily or every other day. 
For treatment of familial 
Mediterranean fever:  Do 
not exceed colchicine 0.6 
mg once daily or 0.3 
mg BID.126 
 
Monitor for colchicine 
toxicity. 

Digoxin 
(p-glycoprotein 
substrate, 57-
80% Clr) 

Potential for ↑ digoxin 
concentrations via PI-
mediated inhibition of renal 
p-glycoprotein.  Use 
combination with caution.  
Monitor digoxin levels and 
response, and adjust dose 
if necessary. 

Case report of woman 
maintained on indinavir, 
3TC, d4T and digoxin 0.25 
mg/d who experienced 
acute digoxin toxicity 3 
days after ritonavir 200 mg 
BID added to regimen.  
Symptoms resolved after 
ritonavir discontinued, and 
patient resumed original 
HAART without incident.127 

Potential for ↑ digoxin 
concentrations via PI-
mediated inhibition of renal 
p-glycoprotein.  Use 
combination with caution.  
Monitor digoxin levels and 
response, and adjust dose 
if necessary. 

Potential for ↑ digoxin 
concentrations via PI-
mediated inhibition of renal 
p-glycoprotein.  Use 
combination with caution.  
Monitor digoxin levels and 
response, and adjust dose 
if necessary. 

Ergot alkaloids 
(CYP3A>others) 

Concurrent administration 
is contraindicated.79 

   

Fluconazole 
(~80% Clrenal, 
11% 
metabolized via 
CYP3A4; 
inhibits 3A4 
(weak), 2C9, 
2C19) 

 No clinically significant 
effect on indinavir AUC.  
OK to use combination.4 

Nelfinavir may be 
administered with azoles 
(including fluconazole, 
itraconazole, and 
ketoconazole) without 
dosage adjustment.128 

 

H2 blockers 
(including 
cimetidine, 
famotidine,  
nizatidine, 
ranitidine, etc.) 

 Coadministration of 
cimetidine (600 mg twice 
daily for 6 days) and 
indinavir (400 mg single 
dose) to 12 subjects led to 
a 7% ↑ in Cmax, 2% ↓ 
AUC, and 18% ↓ Cmin of 
IDV.4 Combination may be 
coadministered. 

 

 Healthy volunteer study of 
SQV-sgc 1200 mg TID vs. 
SQV 1200 mg BID plus 
cimetidine 400 mg BID:  
SQV AUC ↑ 120%, Cmax 
↑ 179%, Cmin stable in 
presence of cimetidine.129 

Ginko biloba Potential for ↓ amprenavir Potential for ↓ indinavir Potential for ↓ nelfinavir Potential for ↓ saquinavir 
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Indinavir 
(Crixivan) 

Nelfinavir  
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(CYP3A 
inducer) 

concentrations due to 
CYP3A induction by ginko 
biloba.130   Case report of 
viral breakthrough and 
resistance to efavirenz 
after introduction of ginko 
biloba.131  Avoid 
concomitant use with 
unboosted amprenavir. 

concentrations due to 
CYP3A induction by ginko 
biloba.130   Case report of 
viral breakthrough and 
resistance to efavirenz 
after introduction of ginko 
biloba.131  Avoid 
concomitant use. 

concentrations due to 
CYP3A induction by ginko 
biloba.130   Case report of 
viral breakthrough and 
resistance to efavirenz 
after introduction of ginko 
biloba.131  Avoid 
concomitant use. 

concentrations due to 
CYP3A induction by ginko 
biloba.130   Case report of 
viral breakthrough and 
resistance to efavirenz 
after introduction of ginko 
biloba.131  Avoid 
concomitant use with 
unboosted saquinavir. 

Hmg-CoA 
Reductase 
inhibitors 
• atorvastatin 

(CYP3A) 
• fluvastatin 

(2C9>>3A) 
• lovastatin 

(CYP3A) 
• pitavastatin 

(UGT1A3,UG
T2B7>> 
CYP2C9, 
2C8) 

• pravastatin 
(40-50%  Clr, 
> 3A4) 

• rosuvastatin 
(10% via 2C9, 
2C19) 

• simvastatin 
(CYP3A) 

Potential for ↑ 
concentrations of statins 
due to enzyme inhibition by 
amprenavir.  Use 
combination with caution, 
use lowest atorvastatin or 
rosuvastatin dose 
necessary, or use a fibric 
acid derivative for 
hypertriglyceridemia. 
 
Lovastatin and 
simvastatin are 
contraindicated with all HIV 
protease inhibitors.132   

 

Potential for ↑ 
concentrations of statins 
due to enzyme inhibition by 
by indinavir.  Use 
combination with caution, 
use lowest atorvastatin or 
rosuvastatin dose 
necessary, or use a fibric 
acid derivative for 
hypertriglyceridemia. 
 
Lovastatin and 
simvastatin are 
contraindicated with all HIV 
protease inhibitors.132   

 

Pharmacokinetic study in 
HIV-negative subjects   
taking nelfinavir 1250 mg 
BID plus either 10 mg 
atorvastatin or 20 mg 
simvastatin resulted in133: 
• 506% ↑ AUC 

simvastatin 
• 74% ↑ AUC 

atorvastatin 
 
Do not exceed 40 mg 
atorvastatin daily with 
nelfinavir.  Lovastatin and 
simvastatin are 
contraindicated with all HIV 
protease inhibitors.132   

Pharmacokinetic study in 
HIV-negative 
subjects taking saquinavir 
400 mg/ritonavir 
400 mg BID plus 40 mg of 
atorvastatin, 
pravastatin, or simvastatin 
revealed the 
following effects: 
• 35% ↓ AUC pravastatin 
• 31.6 fold ↑ AUC 
simvastatin 
• 4.5-fold ↑ AUC 
atorvastatin134 
Pravastatin may be 
administered without 
dosage adjustment.  
Do not exceed 20 mg 
atorvastatin daily.  

Lovastatin and 
simvastatin are 
contraindicated with all HIV 
protease inhibitors.132   

Itraconazole 
(CYP3A4; 
inhibits 3A, 
2C9) 

Potential for increased 
itraconazole and/or 
amprenavir concentrations.  
Clinical significance 
unclear, monitor for dose-
related toxicities. 

In a multiple-dose study, 
administration of 
itraconazole 200 mg BID 
with indinavir 600 mg every 
8 hours resulted indinavir 
AUC similar to what would 
be expected from indinavir 
800 mg every eight hours 
alone.4  Consider reducing 
indinavir dose to 600 mg 
q8h. 

Potential for increased 
itraconazole and/or 
nelfinavir concentrations.  
Clinical significance 
unclear, monitor for dose-
related toxicities. 

In a prospective 
randomized study in 17 
HIV-infected subjects,  
saquinavir-sgc 800 or 1200 
mg BID plus itraconazole 
100 mg daily resulted in 
SQV concentrations 
equivalent to SQV-sgc 
1400 mg BID alone.135  

Ketoconazole 
(CYP3A4; 
inhibits 3A, 
2C9) 

32% ↑ amprenavir AUC, 
44% ↑ ketoconazole AUC.  
Clinical significance 
unclear.136  

Single-dose study of 
indinavir 400 mg and 
ketoconazole 400 mg:  
68% ↑ indinavir AUC.  
Reduce indinavir dose to 
600 mg q8h.4 

35% ↑ NFV AUC.  No 
dosage adjustment 
required.50 

1.5-fold ↑ saquinavir AUC.  
Dosage adjustment not 
necessary.121 

Levothyroxine 
(GT) 

 Case report of a 36 year 
old woman receiving 
chronic  levothyroxine 0.75 
mg/day, who developed a 
pharmacological 
hyperthyroidism within 1 
month after starting an 
indinavir-containing 
regimen.  Her symptoms 
resolved and thyroid 

Nelfinavir induces 
glucuronyl transferase, and 
may potentially ↑ clearance 
of levothyroxine.  See case 
report described under 
“Lopinavir-ritonavir and 
levothyroxine”. 
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(Agenerase®) 

Indinavir 
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sgc-(Fortovase®) 
hormone parameters 
returned to baseline after 
her levothyroxine dose was 
reduced to 0.12 mg/day.  
The authors hypothesized 
that indinavir may have 
inhibited glucuronidation of 
levothyroxine.137 

Mefloquine 
(CYP3A?, GT) 

 Case report of patient on 
indinavir 800 mg q8h and 
mefloquine 250 mg/week 
for 16 weeks: therapeutic 
levels of both drugs 
observed; no side effects 
reported.138 

Case report of patient on 
nelfinavir 1250 mg BID and 
mefloquine 250 mg/week 
for 6 weeks:  therapeutic 
levels of both drugs 
observed; no side effects 
reported.138 

 

Methadone 
(CYP3A4>>GT; 
weak inhibitor of 
CYP2D6) 

In HIV-negative subjects 
(n=16) maintained on 
methadone for at least 30 
days, addition of 
amprenavir 1200 mg BID 
for 10 days resulted in 
delayed APV absorption, 
13% ↓ AUC of active 
methadone enantiomer.  
No clinical evidence of 
methadone withdrawal was 
observed.   
Compared to a non-
matched historical control 
group, 30%, 27%, and 25% 
↓ in  AUC, Cmax, and 
Cmin of amprenavir was 
observed.  May wish to 
consider alternative 
antiretroviral therapy, as 
amprenavir  may be less 
effective and methadone 
dosage may need to be 
increased when these 
drugs are 
coadministered.79, 139 

In vitro study:  30% ↑ 
methadone concentrations. 
However, no significant 
changes in concentrations 
of either drug were 
observed with 
coadministration in blinded, 
randomized, crossover 
study in 12 HIV-negative 
methadone maintenance 
subjects,140 as well as a 
case series (n=6) of HIV-
positive subjects.141 

29-50% ↓ methadone 
concentrations when 
nelfinavir given to patients 
on stable methadone 
dosages.141, 142  Monitor for 
symptoms of methadone 
withdrawal; adjustment of 
methadone dosage may be 
necessary. 
In an open study of healthy 
volunteers (n=16) stable on 
methadone 40-120 
mg/day, coadministration 
of NFV 1250 mg BID for 5 
days resulted in ↑ NFV 
parent and ↓ M8 exposure 
vs. controls.143  Clinical 
significance unclear. 

Likelihood of interaction 
low, since saquinavir is a 
weak CYP3A4 inhibitor. 

Milk thistle  Interaction study in healthy 
volunteers (n=10) who took 
milk thistle 175 mg (= 
silymarin 153 mg) TID for 3 
weeks, and indinavir 800 
mg q8h at baseline, end of 
week 3, and after an 11-
day washout period.  After 
3 weeks of milk thistle, 
indinavir AUC ↓ by 9% and 
Ctrough ↓ 25%.  Authors 
concluded that these 
changes were not 
significant, and that these 
two products may be 
coadministered.144 

  

Mycophenolate 
mofetil (MMF) 
(active 
metabolite, 

 In a small case series 
(n=6) of HIV+ subjects 
receiving ddI, 3TC, 
abacavir, indinavir 800/ 
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 Amprenavir 
(Agenerase®) 

Indinavir 
(Crixivan) 

Nelfinavir  
(Viracept) 

Saquinavir 
hgc-(Invirase) 

sgc-(Fortovase®) 
mycophenolic 
acid:  GT) 

ritonavir 100 mg BID and 
nevirapine 200 mg BID, 
there was no significant 
change in indinavir 
concentrations in the 
presence of chronic MMF 
administration.145 

Oral 
Contraceptives 
(GT, sulphatase 
(primary)> 
CYP3A (~30%); 
inhibits 1A2, 3A) 

Ethinyl estradiol 0.035 mg/ 
norethindrone 1 mg daily 
for one cycle plus 
amprenavir 1200 mg BID 
resulted in a 22% ↓ AUC 
and 20% ↓ Cmin of 
amprenavir; Cmin of oral 
contraceptives ↑ 32-45%, 
no significant change in 
AUC.   
 
Oral contraceptives should 
not be taken with 
amprenavir.  Use alternate 
non-hormonal methods of 
contraception.79 

Slight ↑ in oral 
contraceptive AUC.  No 
dose modification 
necessary.4 

47% ↓ ethinyl estradiol 
AUC; use alternate 
methods of 
contraception.50 
 
Depo-medroxy-
progesterone acetate, 
DMPA (Depo-Provera): 
In a prospective, open-
label study of 20 HIV-
infected women on stable 
NFV therapy, NFV AUC 
was not significantly 
altered in the presence of 
DMPA.  Efficacy of DMPA 
did not appear to be 
altered, with no evidence of 
ovulation occurring based 
on progesterone levels 
through week 12.146 

In a pharmacokinetic study 
in healthy women, oral 
contraceptives did not 
affect the kinetics of single 
600 mg saquinavir-hgc.147  

Phosphodiester-
ase Type 5 
(PDE5) 
Inhibitors 
 
• sildenafil 

(Viagra®, 
Revatio®); 
(CYP3A4>>2
C9 substrate; 
weak inhibitor 
of CYP1A2, 
2C9, 2C19, 
2D6, 2E1, 
3A4 - unlikely 
to cause 
significant 
interactions) 

 
• tadalafil 

(Cialis, 
Adcirca®);  
CYP3A4 
substrate 

 
• vardenafil 

(Levitra); 
substrate of 
CYP3A4>3A5
, 2C 

Potential for increased 
sildenafil concentrations.  
Use with caution at a dose 
of 25 mg every 48 hours, 
and monitor for adverse 
effects. 
 
Case report of a 36-year 
old man on fosamprenavir 
700/100 mg BID who 
experienced recurrent 
priapism after taking 
tadalafil 10 mg for 
recreational purposes.148 
 
Tadalafil:149 
• on demand dosing while 

on PIs or other CYP3A4 
inhibitors: 
10-20 mg q48h, max 3 
times per week 

• daily dosing: 
5 mg/day (no dose 
adjustment needed if on 
PIs) 

 
Vardenafil is 
contraindicated with 
ritonavir.150 

Potential for increased 
sildenafil concentrations.  
Use with caution at a dose 
of 25 mg every 48 hours, 
and monitor for adverse 
effects. 
 
Tadalafil:149 
• on demand dosing while 

on PIs or other CYP3A4 
inhibitors: 
10-20 mg q48h, max 3 
times per week 

• daily dosing: 
5 mg/day (no dose 
adjustment needed if on 
PIs) 

 

Vardenafil is 
contraindicated with 
indinavir and ritonavir.150 

Potential for increased 
sildenafil concentrations.  
Use with caution at a dose 
of 25 mg every 48 hours, 
and monitor for adverse 
effects. 
 
Tadalafil:149 
• on demand dosing while 

on PIs or other CYP3A4 
inhibitors: 
10-20 mg q48h, max 3 
times per week 

• daily dosing: 
5 mg/day (no dose 
adjustment needed if on 
PIs) 

 
Vardenafil is 
contraindicated with 
ritonavir.150 

Potential for increased 
sildenafil concentrations.  
Use with caution at a dose 
of 25 mg every 48 hours, 
and monitor for adverse 
effects. 
 
Tadalafil:149 
• on demand dosing while 

on PIs or other CYP3A4 
inhibitors: 
10-20 mg q48h, max 3 
times per week 

• daily dosing: 
5 mg/day (no dose 
adjustment needed if on 
PIs) 

 
Vardenafil is 
contraindicated with 
ritonavir.150 

Posaconazole 
(UGT1A4, Pgp 
substrate, 
inhibits 

Possible ↑ PI 
concentrations due to 
CYP3A4 inhibition by 
posaconazole.  Monitor for 

Possible ↑ PI 
concentrations due to 
CYP3A4 inhibition by 
posaconazole.  Monitor for 

Possible ↑ PI 
concentrations due to 
CYP3A4 inhibition by 
posaconazole.  Monitor for 

Possible ↑ PI 
concentrations due to 
CYP3A4 inhibition by 
posaconazole.  Monitor for 
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 Amprenavir 
(Agenerase®) 

Indinavir 
(Crixivan) 

Nelfinavir  
(Viracept) 

Saquinavir 
hgc-(Invirase) 

sgc-(Fortovase®) 
CYP3A4, 
possibly Pgp) 

PI toxicity. PI toxicity. PI toxicity. PI toxicity. 

Proton-pump 
inhibitors 
(PPIs), including 
esomeprazole, 
lansoprazole, 
omeprazole, 
pantoprazole, 
rabeprazole, 
etc. 

 Coadministration of single-
dose omeprazole 40 mg 
and IDV 800 mg in healthy 
subjects (n=14) led to 47% 
↓ AUC and 55% ↓ Cmin of 
IDV.  This effect was 
reversed when ritonavir 
200 mg was 
coadministered.  Avoid 
combining unboosted IDV 
with omeprazole and other 
PPIs.151. 

In an open-label, healthy 
volunteer study, 
coadministration of 
nelfinavir 1250 mg BID 
plus omeprazole 40 mg 
QD for 4 days resulted in 
significant reductions in 
NFV (↓ 36% AUC, 37% ↓ 
Cmax, 39% ↓ Cmin) and 
M8 (↓ 92% AUC, 89% ↓ 
Cmax, 75% ↓ Cmin).  Co-
administration of 
omeprazole and nelfinavir 
is not recommended.152 

In healthy subjects taking 
SQV tablets 1 g/100 mg rtv 
BID with or without 
omeprazole 40 mg, 
saquinavir exposure was 
significantly increased 
(Cmin ↑ 2-fold, Cmax ↑ 
75%, AUC ↑ 82%) in the 
presence of omeprazole.  
No short-term saquinavir 
toxicity was observed.  
Mechanism of interaction 
unknown.153 

Ravuconazole 
(may act as 
CYP3A4 
inhibitor after 
single dose, and 
as CYP3A/2B 
inducer with 
chronic dosing) 

  32% ↑ NFV AUC (day 2) 
and 16% ↓ NFV AUC (day 
29) after ravuconazole 400 
mg daily and nelfinavir 750 
mg given as two single 
doses in healthy male 
subjects.  Standard doses 
of both drugs may be 
given.154 

 

Rifabutin 
(CYP3A > 
deacetylase; 
moderate 
inducer of 
CYP3A) 

14% ↓ amprenavir, 3-6 fold 
↑ rifabutin Cmin.  Decrease 
dose of rifabutin  to 150 mg 
daily or 300 mg 3 times 
weekly to avoid toxicity.155, 

156 
 
Case report of 3 HIV 
patients with low CD4 (<50 
cells/mm3) and prior 
episodes of drug-sensitive 
TB who relapsed with  
rifamycin-resistant M. 
tuberculosis 
infection despite receiving 
fully supervised directly 
observed therapy including 
rifabutin 150 mg q2d or 
3x/week, plus either 
atazanavir/rtv or 
lopinavir/rtv-based HAART.  
Higher doses of rifabutin 
and a ritonavir-boosted 
HIV protease inhibitor as 
treatment for 
tuberculosis should be 
studied further.157 

Interaction study of half-
dose RFB + indinavir: 
155% ↑ rifabutin AUC, 
33% ↓ indinavir AUC.  
Thus, ↑  indinavir to 1000 
mg q8h and ↓   rifabutin 
to 150  mg daily or 300 
mg three times weekly.4, 

158 156 This dosing regimen 
results in ↑ AUC of RFB 
and its metabolite by 60% 
and 125% vs. RFB 300 mg 
alone.159 
 
Case report of 3 HIV 
patients with low CD4 (<50 
cells/mm3) and prior 
episodes of drug-sensitive 
TB who relapsed with  
rifamycin-resistant M. 
tuberculosis 
infection despite receiving 
fully supervised directly 
observed therapy including 
rifabutin 150 mg q2d or 
3x/week, plus either 
atazanavir/rtv or 
lopinavir/rtv-based HAART.  
Higher doses of rifabutin 
and a ritonavir-boosted 
HIV protease inhibitor as 
treatment for 
tuberculosis should be 
studied further.157 

32% ↓ NFV AUC, 3-fold ↑ 
RFB AUC.  Reduce 
rifabutin dose to 150 
mg/day or 300 mg three 
times per week.50  Increase 
nelfinavir to 1000 mg 
q8h.156  May have more 
consistent NFV 
concentrations with 1250 
mg BID plus 150 mg RFB 
daily (or 300 mg 3 times 
weekly).158, 160 
 
 

40% ↓ saquinavir AUC.  
Avoid combination if 
using  saquinavir as sole 
protease inhibitor.161   
For combination ritonavir 
400 mg BID + saquinavir 
400 mg BID, may be 
possible to administer RFB 
150 mg q3days.162 
 
Case report of 3 HIV 
patients with low CD4 (<50 
cells/mm3) and prior 
episodes of drug-sensitive 
TB who relapsed with  
rifamycin-resistant M. 
tuberculosis 
infection despite receiving 
fully supervised directly 
observed therapy including 
rifabutin 150 mg q2d or 
3x/week, plus either 
atazanavir/rtv or 
lopinavir/rtv-based HAART.  
Higher doses of rifabutin 
and a ritonavir-boosted 
HIV protease inhibitor as 
treatment for 
tuberculosis should be 
studied further.157 

Rifampin 
(Deacetylase> 

81% ↓  AUC and 91% ↓ 
Cmin of amprenavir. Avoid 

Indinavir AUC ↓ 89% after 
1 week rifampin 600 

82% ↓ NFV AUC.  Avoid 
combination.50 

80% ↓ saquinavir AUC.  
Avoid combination.121 
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 Amprenavir 
(Agenerase®) 

Indinavir 
(Crixivan) 

Nelfinavir  
(Viracept) 

Saquinavir 
hgc-(Invirase) 

sgc-(Fortovase®) 
hydrolysis, GT?, 
CYP?; potent 
inducer of 
CYP3A and GT) 

combination.155 mg/day administration.  
Avoid combination.4 
 
NB:  In HIV-negative 
subjects taking rifampin >2 
weeks, administration of  
indinavir 800/ritonavir 
100 mg resulted in 81% ↓ 
indinavir AUC and 89% ↓ 
ritonavir AUC compared to 
controls, while rifampin 
AUC was ↑ 25%.163 
 
Similarly, in 6 HIV-infected 
individuals on stable 
indinavir 800/ritonavir 
100 mg BID, 4 days of 
rifampin 300 mg/day 
resulted in 87%↓ indinavir 
Cmin.164   
 
Eighteen Thai HIV+ 
patients receiving rifampin 
for active TB were given 
indinavir 600/100 mg BID 
plus 2 NRTIs; IDV pk was 
measured at 2 weeks, and 
Ctrough at 4, 8 and 12 
weeks, as well as at least 4 
weeks after RIF 
discontinuation (whereby 
IDV ↓ to standard Thai 
dose of 400/100 mg BID).  
Mean IDV Ctrough was 
significantly reduced in the 
presence of RIF (0.03 vs. 
0.68 mg/L, p=0.004).165 
 
Avoid concurrent 
rifampin administration. 

 
NB:  In a 7-month old infant 
with HIV/TB co-infection, 
addition of ritonavir 
improved nelfinavir kinetic 
parameters in the presence 
of rifampin therapy.166  
However, optimal dosages 
have not yet been 
determined. 

 
Addition of ritonavir (e.g., 
saquinavir/ritonavir 
400/400 mg BID, or 
1000/100 mg BID) may 
provide therapeutic 
concentrations in presence 
of rifampin.167, 168 
 
However, in a Phase I, 
randomized, open-label, 
multi-dose study in healthy 
volunteers, 11/28 (39.3%) 
of subjects who received 
rifampin 600 mg QD plus 
SQV 1000/rtv 100 mg BID 
developed significant 
hepatocellular toxicity, 
including transaminase 
elevations of up to > 20X 
upper limit of normal 
values.  LFTs returned to 
normal upon drug 
discontinuation.  Therefore, 
rifampin should not be 
given to patients 
receiving boosted 
saquinavir therapy (Dear 
Healthcare Provider Letter, 
Roche Laboratories, USA, 
February 2005). 

Sildenafil/ 
Viagra®, 
Tadalafil/Cialis
, 
vardenafil/Levitr
a 
(CYP3A4>>2C9
; weak inhibitor 
of CYP1A2, 
2C9, 2C19, 
2D6, 2E1, 3A4 - 
unlikely to 
cause 
significant 
interactions) 

No information on 
combination. 
Consider starting with an 
initial sildenafil dose of 25 
mg q24-48 hours and 
titrating up based on 
patient response and 
tolerability.169 
 
Use tadalafil with caution 
at reduced doses of 10 mg 
every 72 hours with 
increased 
monitoring for adverse 
events. 
 
Use vardenafil with 
caution at reduced doses 
of no more than 2.5 mg 
every 24 hours 
with increased monitoring 

Coadministration of 
indinavir 800 mg q8h at 
steady state with sildenafil 
25 mg in HIV-infected 
subjects resulted in 4.4 fold 
↑ sildenafil concentrations; 
sildenafil had no significant 
effects on indinavir 
pharmacokinetics.170 
Pharmacologic effects of 
sildenafil persisted up to 72 
hours post-ingestion in 
some subjects.  Thus, a 
starting dose of 12.5 mg 
sildenafil may be 
considered in order to 
minimize dose-related 
toxicity. 
 
Use tadalafil with caution 
at reduced doses of 10 mg 

Nelfinavir concentrations 
not significantly changed in 
presence of sildenafil 
(n=5); sildenafil levels not 
measured.171 Potential for 
increased sildenafil 
concentrations.  
Consider starting with an 
initial sildenafil dose of 25 
mg q24-48 hours and 
titrating up based on 
patient response and 
tolerability.169 
 
Use tadalafil with caution 
at reduced doses of 10 mg 
every 72 hours with 
increased 
monitoring for adverse 
events. 
 

Coadministration of 
Fortovase at steady state 
(1200 mg tid) with sildenafil 
(100 mg single dose) 
resulted in a 140% 
increase in sildenafil Cmax 
and a 210% increase in 
sildenafil AUC; sildenafil 
had no effect on saquinavir 
pharmacokinetics.  
Consider a 25mg q24-48 
hours starting dose of 
Viagra when administered 
to patients also taking 
Fortovase. 172 
 
Use tadalafil with caution 
at reduced doses of 10 mg 
every 72 hours with 
increased 
monitoring for adverse 
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 Amprenavir 
(Agenerase®) 

Indinavir 
(Crixivan) 

Nelfinavir  
(Viracept) 

Saquinavir 
hgc-(Invirase) 

sgc-(Fortovase®) 
for adverse events.19 every 72 hours with 

increased 
monitoring for adverse 
events. 
 
16-fold ↑ vardenafil AUC, 
30% ↓ indinavir AUC with 
combination; use vardenafil 
2.5 mg every 24 hours.19 

events. 
 
Use vardenafil with 
caution at reduced doses 
of no more than 2.5 mg 
every 72 hours 
with increased monitoring 
for adverse events.19 

Sulfamethoxazo
le (SMX) 
(primarily N-
acetylase> GT 
> CYP2C9 
(minor) 

 No interaction.4   

Trimethoprim 
(10-20% 
metabolized, via 
CYP?) 

 19% ↑ trimethoprim AUC.  
No dose modification 
necessary.4 

  

Voriconazole 
(CYP2C19, 
2C9, 3A; inhibits 
CYP3A, 2C9, 
2C19) 

Potential for ↑ 
concentrations of  
unboosted PIs and 
voriconazole.  Monitor for 
both PI and voriconazole 
toxicity. Consider TDM of 
both drugs. 

In healthy volunteers, 
coadministration of 
voriconazole 200 mg BID 
and indinavir 800 mg q8h 
for 7 days did not affect the 
pharmacokinetics of either 
drug.173 

Potential for ↑ 
concentrations of  
unboosted PIs and 
voriconazole.  Monitor for 
both PI and voriconazole 
toxicity. Consider TDM of 
both drugs. 

Potential for ↑ 
concentrations of  
unboosted PIs and 
voriconazole.  Monitor for 
both PI and voriconazole 
toxicity. Consider TDM of 
both drugs. 

Warfarin 
(racemic 
mixture;  
R: CYP1A2, 3A, 
2C19; 
S: 2C9 
primarily) 

May potentially inhibit 
warfarin metabolism; 
monitor for ↑ INR and 
adjust warfarin dose 
accordingly when starting 
and discontinuing therapy. 

May potentially inhibit 
warfarin metabolism; 
however, paradoxical effect 
observed in 1 case report, 
where warfarin dosage 
needed to be increased to 
maintain INR with 
indinavir.174 Monitor for 
changes in INR and adjust 
warfarin dose accordingly 
when starting and 
discontinuing therapy. 

May potentially inhibit or 
induce warfarin 
metabolism; one case 
report where warfarin 
dosage was tripled to 
maintain INR with 
nelfinavir.175 Monitor for 
changes in INR and adjust 
warfarin dose accordingly 
when starting and 
discontinuing therapy. 

May inhibit warfarin 
metabolism; case report of 
hypo-prothrombinemia 
which required 20% ↓ 
warfarin dose with 
concomitant saquinavir. 176  
Monitor for ↑ INR and 
adjust warfarin dose 
accordingly when starting 
and discontinuing therapy. 

 
Please note:  This chart summarizes some of the major drug interactions identified to date, based on current available data; other drug 
interactions may exist.  Please use caution whenever adding/modifying therapy.  The information in this table is intended for use by 
experienced physicians and pharmacists.  It is not intended to replace sound professional judgment in individual situations, and should be 
used in conjunction with other reliable sources of information.  Due to the rapidly changing nature of information about HIV treatment and 
therapies, users are advised to recheck the information contained herein with the original source before applying it to patient care.   

 
References: 

1. GlaxoSmithKline. Agenerase (amprenavir) Prescribing Information. Research Triangle Park, NC 
October, 2002. 

 
2. ViiV Healthcare ULC. Telzir (fosamprenavir) Prescribing Information. Montreal, QC January 24, 2011. 
 
3. Eagling VA, Back DJ, Barry MG. Differential inhibition of cytochrome P450 isoforms by the protease 

inhibitors, ritonavir, saquinavir and indinavir. British Journal of Clinical Pharmacology 1997;44(2):190-
4. 

 
4. Merck Frosst Canada Ltd. Crixivan (indinavir) Product Monograph. Kirkland, QC April 17, 2012. 
 



183DRUG INTERACTIONS WITH SECONDARY PROTEASE INHIBITORS

Academic copyright: Alice Tseng, Pharm.D.FCSHP, Toronto General Hospital, Toronto, ON www.hivclinic.ca  
July 20, 2012  Page 17 of 29 

5. Lee CA, Liang BH, Wu EY, et al. Prediction of nelfinavir mesylate (VIRACEPT) clinical drug 
interactions based on in vitro human P450 metabolism studies. 4th National Conference on 
Retroviruses and Opportunistic Infections, January 22-26, 1997, Washington DC. 

 
6. Pfizer Canada Inc. Viracept (nelfinavir) Product Monograph. Kirkland, QC March 4, 2011. 
 
7. Dixit V, Hariparsad N, Li F, et al. Cytochrome P450 enzymes and transporters induced by anti-human 

immunodeficiency virus protease inhibitors in human hepatocytes:  implications for predicting clinical 
drug interactions. Drug Metab Dispos 2007;35(10):1853-9. 

 
8. Yeh KC, Deutsch PJ, Haddix H, et al. Single-dose pharmacokinetics of indinavir and the effect of food. 

Antimicrobial Agents and Chemotherapy 1998;42:332-8. 
 
9. Petersen C, Pun E, Strada R, et al. Pharmacokinetics of nelfinavir (Viracept 250 mg tablet):  effect of 

food intake on single-dose PK parameters [abstract 544]. 10th Conference on Retroviruses and 
Opportunistic Infections, February 10-14, 2003, Boston, MA. 

 
10. Piscitelli SC, Burstein AH, Welden N, et al. The effect of garlic supplements on the pharmacokinetics 

of saquinavir. Clinical Infectious Diseases 2002 February 4-8;34:234-38. 
 
11. Demarles D, Gillotin C, Bonaventure-Paci S, et al. Single-dose pharmacokinetics of amprenavir 

coadministered with grapefruit juice. Antimicrob Agents Chemother 2002;46:1589-90. 
 
12. Wynn H, Shelton MJ, Bartosi L, et al. Grapefruit juice increases gastric pH, but does not affect 

indinavir exposure, in HIV patients [abstract 660]. 39th Interscience Conference on Antimicrobial 
Agents and Chemotherapy, September 26-28, 1999, San Francisco, CA. 

 
13. Kupferschmidt HHT, Fattinger KE, Ha HR, et al. Grapefruit juice enhances the bioavailability of the 

HIV protease inhibitor saquinavir in man. British Journal of Clinical Pharmacology 1998;45(4):355-9. 
 
14. Slain D, Amsden JR, Khakoo RA, et al. Effect of high-dose vitamin C on the steady-state 

pharmacokinetics of the protease inhibitor indinavir in healthy volunteers. Pharmacother 
2005;25(2):165-70. 

 
15. Sadler BM, Gillotin C, Lou Y, et al. Pharmacokinetic study of human immunodeficiency virus protease 

inhibitors used in combination with amprenavir. Antimicrobial Agents and Chemotherapy 
2001;45:3663-68. 

 
16. Corbett AH, Eron J, Fiscus SA, et al. The pharmacokinetics, safety, and initial virologic response of a 

triple-protease inhibitor salvage regimen containing amprenavir, saquinavir, and ritonavir. JAIDS 
2004;36:921-8. 

 
17. Robinson BS, Riccardi KA, Gong YF, et al. BMS-232632, a highly potent human immunodeficiency 

virus protease inhibitor that can be used in combination with other available antiretroviral agents. 
Antimicrobial Agents and Chemotherapy 2000;44(8):2093-9. 

 
18. Guffanti M, Villani P, Seminari E, et al. Atazanavir pharmacokinetics when combined with amprenavir 

in highly experienced HIV-positive patients [abstract]. 5th International Workshop on Clinical 
Pharmacology of HIV Therapy, April 1-3, 2004, Rome, Italy. 

 
19. Bristol-Myers Squibb Canada. Reyataz (atazanavir) Product Monograph. Montreal, QC January, 2011. 
 
20. O'Mara E, Mummaneni V, Randall D, et al. BMS-232632:  a summary of multiple-dose 

pharmacokinetic, food effect, and drug interaction studies in healthy subjects [abstract 504]. 7th 
Conference on Retroviruses and Opportunistic Infections, January 30-February 2, 2000, San 
Francisco. 



184 DRUG INTERACTIONS WITH SECONDARY PROTEASE INHIBITORS

Academic copyright: Alice Tseng, Pharm.D.FCSHP, Toronto General Hospital, Toronto, ON www.hivclinic.ca  
July 20, 2012  Page 18 of 29 

 
21. Raber S, Reynolds R, Hee B, et al. Evaluation of the pharmacokinetic drug interaction between 

capravirine and nelfinavir in healthy volunteers and HIV-infected patients [abstract 8.8]. 4th 
International Workshop on Clinical Pharmacology of HIV Therapy, March 27-29, 2003, Cannes, 
France. 

 
22. Raber S, Amantea M, Zhou J, et al. Addition of saquinavir (SQV) to a regimen of capravirine (CPV) 

plus lopinavir/ritonavir (LPV/r) does not alter systemic exposure of the antiretrovirals in healthy 
volunteers [abstract TuPeB4631]. XV International AIDS Conference, July 11-16, 2004, Bangkok, 
Thailand. 

 
23. Tran JQ, Petersen C, Garrett M, et al. Delavirdine significantly increases plasma concentrations of 

amprenavir in healthy volunteers. AIDS 2000;14 (supplement 4):S92. 
 
24. Justesen U, Klitgaard N, Brosen K, et al. Amprenavir is an effective inducer of delavirdine metabolism: 

a steady-state pharmacokinetic interaction study between amprenavir and delavirdine in healthy 
volunteers [abstract 442-W]. 9th Conference on Retroviruses and Opportunistic Infections, February 
24-28, 2002, Seattle, WA. 

 
25. Cox S, Sargent S, Para M, et al. Plasma viral load reduction in an open-label randomized study of 

Rescriptor in combination with zidovudine and two dose levels of indinavir compared to zidovudine, 
lamivudine, and indinavir in HIV-1 infected individuals [abstract 427]. 7th Annual Canadian Conference 
on HIV/AIDS Research, April 30-May 3, 1998, Quebec City, PQ. 

 
26. Ferry J, Herman B, Cox S, et al. Delavirdine (DLV) and indinavir (IDV): a pharmacokinetic drug-drug 

interaction study in healthy adult volunteers. 4th National Conference on Retroviruses and 
Opportunistic Infections, 1997, Washington DC. 

 
27. Tran JQ, Petersen C, Garrett M, et al. The pharmacokinetics and tolerability of indinavir and 

delavirdine administered twice-daily in the absence and presence of food in healthy volunteers 
[abstract 1634]. 40th Interscience Conference on Antimicrobial Agents and Chemotherapy, September 
17-20, 2000, Toronto, Canada. 

 
28. Freimuth W, Peaks S, Slater L, et al. An open-label randomized study of Rescriptor (delavirdine 

mesylate) plus nelfinavir, didanosine, and stavudine in quadruple treatment regimens in HIV-1 infected 
individuals [abstract 426]. 7th Annual Canadian Conference on HIV/AIDS Research, April 30-May 3, 
1998, Quebec City, PQ. 

 
29. Cox S, Batts D, Stewart F, et al. Evaluation of the pharmacokinetic interaction between saquinavir and 

delavirdine in healthy volunteers. 4th National Conference on Retroviruses and Opportunistic 
Infections, 1997, Washington DC. 

 
30. Cox S, Conway B, Freimuth W, et al. Pilot study of BID and TID combinations of saquinavir-SGC, 

delavirdine, zidovudine and lamivudine as initial therapy:  pharmacokinetic interaction between 
saquinavir & delavirdine [abstract 82]. 7th Conference on Retroviruses and Opportunistic Infections, 
January 30-February 2, 2000, San Francisco. 

 
31. Shelton MJ, Giovanniello AA, Cloen D, et al. Effects of didanosine formulations on the 

pharmacokinetics of amprenavir. Pharmacotherapy 2003;23(7):835-42. 
 
32. Shelton MJ, Mei JH, Hewitt RG, et al. If taken 1 hour before indinavir, didanosine does not affect 

indinavir exposure, despite persistent buffering effects. Antimicrobial Agents and Chemotherapy 
2001;45:298-300. 

 



185DRUG INTERACTIONS WITH SECONDARY PROTEASE INHIBITORS

Academic copyright: Alice Tseng, Pharm.D.FCSHP, Toronto General Hospital, Toronto, ON www.hivclinic.ca  
July 20, 2012  Page 19 of 29 

33. Damle BD, Mummaneni V, Kaul S, et al. Lack of effect of simultaneously administered didanosine 
encapsulated enteric bead formulation (Videx EC) on oral absorption of indinavir, ketoconazole, or 
ciprofloxacin. Antimicrobial Agents and Chemotherapy 2002;46:385-91. 

 
34. Falloon J, Piscitelli S, Vogel S, et al. Combination therapy with amprenavir, abacavir, and efavirenz in 

human immunodeficiency virus (HIV)-infected patients failing a protease-inhibitor regimen:  
pharmacokinetic drug interactions and antiviral activity. Clinical Infectious Diseases 2000;30:313-8. 

 
35. Piscitelli S, Bechtel C, Sadler B, et al. The addition of a second protease inhibitor eliminates 

amprenavir-efavirenz drug interactions and increases plasma amprenavir concentrations [abstract 78]. 
7th Conference on Retroviruses and Opportunistic Infections, January 30-February 2, 2000, San 
Francisco. 

 
36. Alvarez-Amao D, Pace W, Gold M. Switch from high to low dose amprenavir in combination with 

efavirenz and ritonavir [abstract 2.7]. 3rd International Workshop on Clinical Pharmacology of HIV 
Therapy, April 11-13, 2002, Washington DC. 

 
37. Wood R, Wire MB, Lancaster T, et al. An assessment of plasma amprenavir pharmacokinetics 

following administration of Agenerase and low dose ritonavir QD in combination with efavirenz in HIV-
infected adult subjects (COL30500) [abstract 2.2]. 3rd International Workshop on Clinical 
Pharmacology of HIV Therapy, April 11-13, 2002, Washington DC. 

 
38. Morse GD, Rosenkranz S, Para MF, et al. 3-way pharmacokinetic interaction among amprenavir, 

efavirenz, and a second protease inhibitor [abstract 614]. 11th Conference on Retroviruses and 
Opportunistic Infections, February 8-11, 2004, San Francisco CA. 

 
39. Fiske WD, Mayers D, Wagner K, et al. Pharmacokinetics of DMP 266 and indinavir multiple oral doses 

in HIV-1 infected individuals [abstract]. 4th Conference on Retroviruses and Opportunistic Infections, 
January 22-26, 1997, Washington DC. 

 
40. Aarnoutse RE, Burger DM, Hugen PWH, et al. A pharmacokinetic study to investigate the influence of 

efavirenz on a BID indinavir 800 mg/ritonavir 100 mg in healthy volunteers [abstract 423]. 40th 
Interscience Conference on Antimicrobial Agents and Chemotherapy, September 17-20, 2000, 
Toronto, Canada. 

 
41. Saah A, Winchell G, Rhodes R, et al. Multiple-dose pharmacokinetics and tolerability of indinavir with 

ritonavir and efavirenz combinations in a once-daily regimen in healthy volunteers (Merck 093) [P284]. 
5th International Congress on Drug Therapy in HIV Infection, October 22-26, 2000, Glasgow, 
Scotland: AIDS. 

 
42. Fiske WD, Benedek IH, White SJ, et al. Pharmacokinetic interaction between efavirenz and nelfinavir 

mesylate in healthy volunteers [abstr. 349]. 5th Conference on Retroviruses and Opportunistic 
Infections, February 1-5, 1998, Chicago, IL. 

 
43. Smith PF, Robbins GK, Shafer RW, et al. Pharmacokinetics of nelfinavir and efavirenz in antiretroviral-

naïve, human immunodeficiency virus-infected subjects when administered alone or in combination 
with nucleoside analog reverse transcriptase inhibitors Antimicrob Agents Chemother 
2005;49(8):3558-61. 

 
44. Jorga K, Buss NE. Pharmacokinetic drug interaction with saquinavir soft gelatin capsule [abstract 339]. 

39th Interscience Conference on Antimicrobial Agents and Chemotherapy, September 26-28, 1999, 
San Francisco, CA. 

 
45. Hendrix CW, Fiske WD, Fuchs EJ, et al. Pharmacokinetics of the triple combination of saquinavir, 

ritonavir, and efavirenz in HIV-positive patients [abstract 79]. 7th Conference on Retroviruses and 
Opportunistic Infections, January 30-February 2, 2000, San Francisco. 



186 DRUG INTERACTIONS WITH SECONDARY PROTEASE INHIBITORS

Academic copyright: Alice Tseng, Pharm.D.FCSHP, Toronto General Hospital, Toronto, ON www.hivclinic.ca  
July 20, 2012  Page 20 of 29 

 
46. Ruxrungtham K, Boyd M, Bellibas SE, et al. Lack of interaction between enfuvirtide and ritonavir or 

ritonavir-boosted saquinavir in HIV-1-infected patients. Journal of Clinical Pharmacology 
2004;44(7):793-803. 

 
47. Baede P, Piscitelli S, Graham N, et al. Drug interactions with TMC125, a potent next generation 

NNRTI [abstract A1827]. 42nd Interscience Conference on Antimicrobial Agents and Chemotherapy, 
September 27-30, 2002, San Diego, CA. 

 
48. Janssen Inc. Intelence (etravirine) Product Monograph. Toronto, ON November 9, 2011. 
 
49. Harris M, Zala C, Ramirez S, et al. Pharmacokinetics and safety of adding TMC125 to stable regimens 

of saquinavir, lopinavir, ritonavir and NRTI in HIV+ adults [abstract 575b]. 13th Conference on 
Retroviruses and Opportunistic Infections February 5-8, 2006, Denver, CO  

 
50. Kerr B, Lee C, Yuen G, et al. Overview of in-vitro and in-vivo drug interaction studies of nelfinavir 

mesylate, a new HIV-1 protease inhibitor [abstract 373]. 4th Conference on Retroviruses and 
Opportunistic Infections, January 22-26, 1997, Washington DC. 

 
51. Riddler S, Havlir D, Squires KE, et al. Coadministration of indinavir and nelfinavir in human 

immunodeficiency virus type 1-infected adults: safety, pharmacokinetics, and antiretroviral activity. 
Antimicrobial Agents and Chemotherapy 2002;46(12):3877-82. 

 
52. McCrea J, Buss N, Stone J, et al. Indinavir-saquinavir single dose pharmacokinetic study [abstr]. 4th 

National Conference on Retroviruses and Opportunistic Infections, 1997, Washington DC. 
 
53. Manion D, Merrill DP, Hirsch MS. Combination drug regimens against multidrug resistant Hiv-1 in vitro. 

4th National Conference on Retroviruses and Opportunistic Infections, 1997, Washington DC. 
 
54. Buss N. Saquinavir soft gel capsule (Fortovase): pharmacokinetics and drug interactions [abstr. 354]. 

5th Conference on Retroviruses and Opportunistic Infections, February 1-5, 1998, Chicago, IL. 
 
55. Bertz R, Foit C, Burt D, et al. Assessment of the multiple-dose pharmacokinetic interaction between 

Kaletra (lopinavir/ritonavir) and amprenavir in healthy volunteers [abstract 7.6]. 3rd International 
Workshop on Clinical Pharmacology of HIV Therapy, April 11-13, 2002, Washington DC. 

 
56. Bertz RJ, Foit C, Ashbrenner E, et al. Effect of amprenavir on the steady-state pharmacokinetics of 

lopinavir/ritonavir in HIV+ and healthy subjects [abstract A1823]. 42nd Interscience Conference on 
Antimicrobial Agents and Chemotherapy, September 27-30, 2002, San Diego, CA. 

 
57. Wire MB, Naderer OJ, Masterman AL, et al. The pharmacokinetic interaction between GW433908 and 

lopinavir/ritonavir (APV10011 and APV10012) [abstract 612]. 11th Conference on Retroviruses and 
Opportunistic Infections, February 8-11, 2004, San Francisco CA. 

 
58. Taburet AM, Raguin G, Le Tiec C, et al. Interactions between amprenavir and the lopinavir-ritonavir 

combination in heavily pretreated patients infected with human immunodeficiency virus. Clinical 
Pharmacology and Therapeutics 2004;75:310-23. 

 
59. Wynn Vezina HE, Brundage RC, Bushman L, et al. Pharmacologic management of the drug-drug 

interaction between lopinavir/ritonavir and amprenavir [abstract 609]. 11th Conference on Retroviruses 
and Opportunistic Infections, February 8-11, 2004, San Francisco CA. 

 
60. Solas C, Quinson AM, Couprie C, et al. Pharmacokinetic interaction between lopinavir/r and 

amprenavir in salvage therapy [abstract 440-W]. 9th Conference on Retroviruses and Opportunistic 
Infections, February 24-28, 2002, Seattle, WA. 

 



187DRUG INTERACTIONS WITH SECONDARY PROTEASE INHIBITORS

Academic copyright: Alice Tseng, Pharm.D.FCSHP, Toronto General Hospital, Toronto, ON www.hivclinic.ca  
July 20, 2012  Page 21 of 29 

61. Tseng A, Phillips E, Antoniou A, et al. Steady-state pharmacokinetics and tolerability of indinavir when 
co-administered with lopinavir/r in antiretroviral-experienced subjects [abstract 8.10]. 4th International 
Workshop on Clinical Pharmacology of HIV Therapy, March 27-29, 2003, Cannes, France. 

 
62. Hsu A, Bertz R, Ashbrenner E, et al. Interaction of ABT-378/ritonavir with protease inhibitors in healthy 

volunteers [abstract 2.4]. First International Workshop on Clinical Pharmacology of HIV Therapy, 
March 30-31, 2000, Noordwijk, the Netherlands. 

 
63. Bertz R, Foit C, Ashbrenner E, et al. Assessment of the steady-state pharmacokinetic interaction of 

lopinavir/ritonavir with either indinavir or saquinavir in healthy subjects [abstract A1822]. 42nd 
Interscience Conference on Antimicrobial Agents and Chemotherapy, September 27-30, 2002, San 
Diego, CA. 

 
64. Burger DM, Schmitz K, Schneider K, et al. Pharmacokinetics of lopinavir and reduced-dose indinavir 

as part of a salvage therapy regimen [abstract 8.2]. 4th International Workshop on Clinical 
Pharmacology of HIV Therapy, March 27-29, 2003, Cannes, France. 

 
65. Isaac A, Taylor S, Cane P, et al. Lopinavir/ritonavir combined with twice-daily 400 mg indinavir: 

pharmacokinetics and pharmacodynamics in blood, CSF and semen. Antimicrobial Agents and 
Chemotherapy 2004;54(2):498-502. 

 
66. Poirier J, Meynard J, Zouai O, et al. Lack of alteration of lopinavir and indinavir trough plasma 

concentrations in HIV-experienced patients treated with Kaletra and Crixivan [abstract]. 5th 
International Workshop on Clinical Pharmacology of HIV Therapy, April 1-3, 2004, Rome, Italy. 

 
67. Klein C, Bertz R, Ashbrenner E, et al. Assessment of the multiple-dose pharmacokinetic interaction of 

lopinavir/ritonavir with nelfinavir [abstract 536]. 10th Conference on Retroviruses and Opportunistic 
Infections, February 10-14, 2003, Boston, MA. 

 
68. Staszewski S, Dauer B, Stephan C, et al. Pharmacokinetic profile monitoring as an augmentation to 

therapy evaluation in patients taking a simple boosted double protease inhibitor regimen of lopinavir/r 
plus saquinavir without reverse transcriptase inhibitors [abstract 2.4]. 3rd International Workshop on 
Clinical Pharmacology of HIV Therapy, April 11-13, 2002, Washington DC. 

 
69. Abel S, Russell D, Ridgway C, et al. Overview of the drug-drug interaction data for maraviroc (UK-

427,857) [abstract 76]. 6th International Workshop on Clinical Pharmacology of HIV Therapy  April 28-
30, 2005, Quebec. 

 
70. Kravcik S, Sahai J, Kerr B, et al. Nelfinavir mesylate (NFV) increases saquinavir-soft gel capsule 

(SQV-SGC) exposure in HIV+ patients. 4th National Conference on Retroviruses and Opportunistic 
Infections, 1997, Washington DC. 

 
71. Slater L, Sension M, Feinberg J, et al. Fortovase BID regimens in HIV-1 infected patients:  

combination with 2 nucleoside analogs or with nelfinavir plus 1 nucleoside analogue [abstract 390]. 6th 
Conference on Retroviruses and Opportunistic Infections, January 31-February 4, 1999, Chicago IL. 

 
72. Degen O, Kurowski M, Van Lunzen J, et al. Amprenavir and ritonavir:  intraindividual comparison of 

different doses and influence of concomitant NNRTI on steady-state pharmacokinetics in HIV-infected 
patients [abstract 739]. 8th Conference on Retroviruses and Opportunistic Infections, February 4-8, 
2001, Chicago IL. 

 
73. Murphy R, Gagnier P, Lamson M, et al. Effect of nevirapine on pharmacokinetics of indinavir and 

ritonavir in HIV-1 patients [abstract 374]. 4th Conference on Retroviruses and Opportunistic Infections, 
January 22-26, 1997, Washington DC. 

 



188 DRUG INTERACTIONS WITH SECONDARY PROTEASE INHIBITORS

Academic copyright: Alice Tseng, Pharm.D.FCSHP, Toronto General Hospital, Toronto, ON www.hivclinic.ca  
July 20, 2012  Page 22 of 29 

74. Crommentuyn KML, van Heeswijk RPG, Veldkamp AI, et al. Nevirapine once daily versus twice daily:  
implications for drug-drug interactions [abstract 1.11]. 2nd International Workshop on Clinical 
Pharmacology of HIV Therapy, April 2-4, 2001, Noordwijk, the Netherlands. 

 
75. Skowron G, Leoung G, Kerr B, et al. Lack of pharmacokinetic interaction between nelfinavir and 

nevirapine. AIDS 1998;12(10):1243-4. 
 
76. Vilaro J, Mascaro J, Colomer J, et al. The pharmacokinetics of combination therapy with nelfinavir plus 

nevirapine in HIV-positive patients [abstract A497]. 41st Interscience Conference on Antimicrobial 
Agents and Chemotherapy, December 16-19, 2001, Chicago, IL. 

 
77. Sahai J, Cameron W, Salgo M, et al. Drug interaction study between saquinavir (SQV) and nevirapine 

(NVP). 4th National Conference on Retroviruses and Opportunistic Infections, 1997, Washington DC. 
 
78. Tibotec Inc. Edurant (rilpivirine) Product Monograph. Raritan, NJ May, 2011. 
 
79. Glaxo Wellcome Inc. Agenerase Product Monograph. Mississauga, Ontario February 28, 2001. 
 
80. Sadler BM, Piliero PJ, Preston SL, et al. Pharmacokinetic drug-interaction between amprenavir  and 

ritonavir in HIV-seronegative subjects after multiple, oral dosing [abstract 77]. 7th Conference on 
Retroviruses and Opportunistic Infections, January 30-February 2, 2000, San Francisco. 

 
81. Wood R, Trepo C, Livrozet JM, et al. Enhancement of pharmacokinetic parameters of amprenavir 

when combined with low dose ritonavir (APV 600 mg/RTV 100 mg BID) and preliminary efficacy 
results [P283]. 5th International Congress on Drug Therapy in HIV Infection   October 22-26, 2000, 
Glasgow, Scotland: AIDS. 

 
82. Garraffo R, Demarles D, Durant J, et al. Amprenavir plasma and intracellular concentrations when 

coadministered with ritonavir in twice and once daily regimen in HIV-infected patients [abstract A-489]. 
41st Interscience Conference on Antimicrobial Agents and Chemotherapy, December 16-19, 2001, 
Chicago, IL. 

 
83. Wood R, Trepo C, Livrozet JM, et al. Amprenavir 600 mg/ritonavir 100 mg BID or APV 1200 mg/RTV 

200 mg QD given in combination with abacavir and lamivudine maintains efficacy in ART- naive HIV-1-
iInfected adults over 12 weeks (APV20001) [abstract 332]. 8th Conference on Retroviruses and 
Opportunistic Infections, February 4-8, 2001, Chicago IL. 

 
84. Wire MB, Shelton MJ, Lou Y, et al. Ritonavir increases plasma amprenavir exposure to a similar extent 

when co-administered with either fosamprenavir or amprenavir (APV10022) [abstract A-450]. 44th 
Interscience Conference on Antimicrobial Agents and Chemotherapy, October 30-November 2, 2004, 
Washington, DC. 

 
85. Hsu A, Granneman GR, Cao G, et al. Pharmacokinetic interaction between ritonavir and indinavir in 

healthy volunteers. Antimicrobial Agents and Chemotherapy 1998;42(11):2784-91. 
 
86. Hsu A, Granneman GR, Heath-Chiozzi M, et al. Indinavir can be taken with regular meals when 

administered with ritonavir [abstract 22361]. 12th World AIDS Conference, June 28-July 3, 1998, 
Geneva, Switzerland. 

 
87. Workman C, Whittaker W, Dyer W, et al. Combining ritonavir and indinavir decreases indinavir-

associated nephrolithiasis [abstract 677]. 6th Conference on Retroviruses and Opportunistic 
Infections, January 31-February 4, 1999, Chicago IL. 

 
88. Burger DM, Hugen PWH, Prins JM, et al. Pharmacokinetics of an indinavir/ritonavir 800/100mg BID 

regimen [abstract 363]. 6th Conference on Retroviruses and Opportunistic Infections, January 31-
February 4, 1999, Chicago IL. 



189DRUG INTERACTIONS WITH SECONDARY PROTEASE INHIBITORS

Academic copyright: Alice Tseng, Pharm.D.FCSHP, Toronto General Hospital, Toronto, ON www.hivclinic.ca  
July 20, 2012  Page 23 of 29 

 
89. Van Heeswilk RPG, Veldkamp AI, Hoetelmans RMW, et al. The steady-state plasma 

pharmacokinetics of indinavir alone or in combination with ritonavir in twice daily dosing regimens in 
HIV-1 infected patients [abstract P55]. 4th International Congress of Drug Therapy in HIV Infection, 
November 7-12, 1998, Glasgow, Scotland. 

 
90. Saah AJ, Winchell G, Seniuk M, et al. Multiple-dose pharmacokinetics and tolerability of indinavir 

ritonavir combinations in healthy volunteers [abstract 362]. 6th Conference on Retroviruses and 
Opportunistic Infections, January 31-February 4, 1999, Chicago IL. 

 
91. O'Brien WA, Atkinson TA, Han X, et al. Combination therapy with indinavir and ritonavir in 

antiretroviral-experienced patients [abstract 2209]. 39th Interscience Conference on Antimicrobial 
Agents and Chemotherapy, September 26-28, 1999, San Francisco, CA. 

 
92. Lamotte C, Peytavin G, Perre P, et al. Increasing adverse events with indinavir dosages and plasma 

concentrations in four different ritonavir-indinavir containing regimens in HIV-infected patients [abstract 
738]. 8th Conference on Retroviruses and Opportunistic Infections, February 4-8, 2001, Chicago IL. 

 
93. Taylor S, Reynolds H, Drake SM, et al. A pharmacokinetic study of ritonavir 200 mg BID and indinavir 

600 mg BID in plasma and semen of HIV-1 infected men [P278]. 5th International Congress on Drug 
Therapy in HIV Infection, October 22-26, 2000, Glasgow, Scotland: AIDS. 

 
94. Peytavin G, Lamotte C, Ait-Mohand H, et al. Ritonavir-indinavir 100/400 mg BID:  pharmacokinetic, 

efficacy and tolerance of a simple regimen in a prospective study in HIV-infected patients [abstract 
3.15]. 2nd International Workshop on Clinical Pharmacology of HIV Therapy, April 2-4, 2001, 
Noordwijk, the Netherlands. 

 
95. Saah AJ, Winchell G, Seniuk M, et al. Multiple-dose pharmacokinetics and tolerability of indinavir and 

ritonavir combinations in a once-daily regimen in healthy volunteers (Merck 089) [abstract 329]. 39th 
Interscience Conference on Antimicrobial Agents and Chemotherapy, September 26-28, 1999, San 
Francisco, CA. 

 
96. Burger DM, Hugen PWH, TerHofstede HJM, et al. Dose-finding study of a once daily indinavir/ritonavir 

regimen in healthy volunteers [abstract 321]. 39th Interscience Conference on Antimicrobial Agents 
and Chemotherapy, September 26-28, 1999, San Francisco, CA. 

 
97. Suleiman J, Rhodes R, Campo R, et al. Preliminary results from indinavir and ritonavir in a once-daily 

regimen (Merck 103/104) [abstract 336]. 8th Conference on Retroviruses and Opportunistic Infections, 
February 4-8, 2001, Chicago IL. 

 
98. Yuen G, Anderson R, Daniels R, et al. Investigations of nelfinavir mesylate pharmacokinetic 

interactions with indinavir and ritonavir. 4th National Conference on Retroviruses and Opportunistic 
Infections, 1997, Washington DC. 

 
99. Flexner C, Hsu A, Kerr B, et al. Steady-state pharmacokinetic interactions between ritonavir, nelfinavir, 

and the nelfinavir active metabolite M8 [abstract 42265]. 12th World AIDS Conference, June 28-July 3, 
1998, Geneva, Switzerland. 

 
100. Kurowski M, Kaeser B, Mroziekiewicz A, et al. The influence of low doses of ritonavir on the 

pharmacokinetics of nelfinavir 1250 mg BID [abstract 1639]. 40th Interscience Conference on 
Antimicrobial Agents and Chemotherapy, September 17-20, 2000, Toronto, Canada. 

 
101. Aarnoutse RE, Droste JAH, van Oosterhout JJG, et al. Pharmacokinetics, food intake requirements 

and tolerability of once daily combinations of nelfinavir and low-dose ritonavir in healthy volunteers. 
British Journal of Clinical Pharmacology 2003;55:115-25. 

 



190 DRUG INTERACTIONS WITH SECONDARY PROTEASE INHIBITORS

Academic copyright: Alice Tseng, Pharm.D.FCSHP, Toronto General Hospital, Toronto, ON www.hivclinic.ca  
July 20, 2012  Page 24 of 29 

102. Hoffmann-LaRoche Limited. Fortovase Product Monograph. Mississauga, Ontario November 13, 
2001. 

 
103. Kilby JM, Sfakianos G, Gizzi NA, et al. Safety and pharmacokinetics of once-daily regimens of soft-gel 

capsule saquinavir plus minidose ritonavir in human immunodeficiency virus-negative patients. 
Antimicrobial Agents and Chemotherapy 2000;44(10):2672-8. 

 
104. Cardiello P, Monhaphol T, Mahanontharit A, et al. Pharmacokinetics of once daily saquinavir-hard gel 

caps and saquinavir-soft gel caps boosted with ritonavir in HIV-1+ Thai patients:  HIV NAT001.4 
substudy [abstract 1.2]. 3rd International Workshop on Clinical Pharmacology of HIV Therapy, April 
11-13, 2002, Washington DC. 

 
105. Ford J, Boffito M, Wildfire A, et al. Intracellular and plasma pharmacokinetics of saquinavir/ritonavir 

administered once daily in HIV-infected patients [abstract 601]. 11th Conference on Retroviruses and 
Opportunistic Infections, February 8-11, 2004, San Francisco CA. 

 
106. Kurowski M, Sternfeld T, Hill A, et al. Comparative pharmacokinetics and short-term safety of twice 

daily Fortovase/ritonavir and Invirase/ritonavir [abstract 423-W]. 9th Conference on Retroviruses and 
Opportunistic Infections, February 24-28, 2002, Seattle, WA. 

 
107. Merry C, Barry MG, Mulcahy FM, et al. Saquinavir pharmacokinetics alone and in combination with 

nelfinavir in HIV infected patients [abstr. 352]. 5th Conference on Retroviruses and Opportunistic 
Infections, February 1-5, 1998, Chicago, IL. 

 
108. Merry C, Barry MG, Mulcahy F, et al. Saquinavir pharmacokinetics alone and in combination with 

nelfinavir in HIV-infected patients. AIDS 1997;11:F117-F20. 
 
109. Gallicano K, Sahai J, Kravcik S, et al. Nelfinavir increases plasma exposure of saquinavir in hard gel 

capsule in HIV+ patients [abstr. 353]. 5th Conference on Retroviruses and Opportunistic Infections, 
February 1-5, 1998, Chicago, IL. 

 
110. Squires K, Currier J, Clark R, et al. Final 48-week results of a phase II, randomized study of the safety, 

efficacy, and pharmacokinetics of BID vsTID nelfinavir and saquinavir in combination with lamivudine 
and stavudine in HIV-positive women (Women First Trial) [abstract 330]. 8th Conference on 
Retroviruses and Opportunistic Infections, February 4-8, 2001, Chicago IL. 

 
111. Kurowski M, Walli R, Breske A, et al. Coadministration of tenofovir 300 mg QD with 

fosamprenavir/ritonavir 1400/100 mg QD or 1400/200 mg QD does not affect amprenavir 
pharmacokinetics [abstract 10]. 6th International Workshop on Clinical Pharmacology of HIV Therapy  
April 28-30, 2005, Quebec. 

 
112. Peytavin G, Marcelin AG, Rouault a, et al. Plasma concentrations of amprenavir, ritonavir and 

tenofovir in HIV-infected patients treated with fosamprenavir/ritonavir (700/100 mg BID) and tenofovir 
300 mg QD containing regimens [abstract 32]. 6th International Workshop on Clinical Pharmacology of 
HIV Therapy   April 28-30, 2005, Quebec. 

 
113. Kearney BP, Flaherty J, Wolf J, et al. Lack of clinically relevant drug-drug interactions between 

tenofovir DF and efavirenz, indinavir, lamivudine, and lopinavir/ritonavir in healthy subjects [abstract 
P171]. 8th European Conference on Clinical Aspects and Treatment of HIV Infection, October 28-31, 
2001, Athens. 

 
114. Kruse G, Esser S, Stocker H, et al. Tenofovir does not Impair the pharmacokinetics of nelfinavir in 

HIV-infected patients [A-446]. 44th Interscience Conference on Antimicrobial Agents and 
Chemotherapy, October 30-November 2, 2004, Washington, DC. 

 



191DRUG INTERACTIONS WITH SECONDARY PROTEASE INHIBITORS

Academic copyright: Alice Tseng, Pharm.D.FCSHP, Toronto General Hospital, Toronto, ON www.hivclinic.ca  
July 20, 2012  Page 25 of 29 

115. Ananworanich J, Siangphoe U, Mahanontharit A, et al. Saquinavir Cmin before and after switching 
NRT to tenofovir in patients treated with once daily saquinavir-hard gel capsule/ritonavir 1600/100 mg 
[abstract]. 5th International Workshop on Clinical Pharmacology of HIV Therapy, April 1-3, 2004, 
Rome, Italy. 

 
116. Boffito M, D'Avolio A, Di Perri G, et al. Repeated pharmacokinetics of tenofovir disoproxil fumarate in 

HIV-infected adults receiving saquinavir hard gel/ritonavir 1000/100 mg BID [abstract]. 5th 
International Workshop on Clinical Pharmacology of HIV Therapy, April 1-3, 2004, Rome, Italy. 

 
117. Zong J, Chittick G, Blum MR, et al. Pharmacokinetic assessment of tenofovir DF and ritonavir-boosted 

saquinavir in healthy subjects [A-444]. 44th Interscience Conference on Antimicrobial Agents and 
Chemotherapy, October 30-November 2, 2004, Washington, DC. 

 
118. Leith J, Walmsley S, Katlama C, et al. Pharmacokinetics and safety of tipranavir/ritonavir alone or in 

combination with saquinavir, amprenavir, or lopinavir:  interim analysis of BI1182.51 [abstract]. 5th 
International Workshop on Clinical Pharmacology of HIV Therapy, April 1-3, 2004, Rome, Italy. 

 
119. Sansone A, Keung A, Tetteh E, et al. Pharmacokinetics of vicriviroc are not affected in combination 

with five different protease inhibitors boosted by ritonavir [abstract 582]. 13th Conference on 
Retroviruses and Opportunistic Infections, February 5-8, 2006, Denver, CO. 

 
120. Sadler BM, Gillotin C, Chittick GE, et al. Pharmacokinetic drug interactions with amprenavir [abstract 

12389]. 12th World AIDS Conference, June 28-July 3, 1998, Geneva, Switzerland. 
 
121. Hoffmann-La Roche Ltd. Invirase (saquinavir) Product Monograph. Mississauga, ON May 11, 2012. 
 
122. Glesby MJ, Aberg JA, Kendall MA, et al. Pharmacokinetic interactions between indinavir plus ritonavir 

and calcium channel blockers. Clin Pharmacol Ther 2005;78(2):143-53. 
 
123. Stone JA, Migoya EM, Hickey L, et al. Potential for interactions between caspofungin and nelfinavir or 

rifampin. Antimicrob Agents Chemother 2004;48:4306-14. 
 
124. Brophy DF, Israel DS, Pastor A, et al. Pharmacokinetic interaction between amprenavir and 

clarithromycin in healthy male volunteers. Antimicrobial Agents and Chemotherapy 2000;44(4):978-84. 
 
125. Amsden GW, Foulds G. The pharmacokinetics of azithromycin and nelfinavir when co-administered in 

healthy volunteers [abstract 1651]. 40th Interscience Conference on Antimicrobial Agents and 
Chemotherapy, September 17-20, 2000, Toronto, Canada. 

 
126. Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the use of antiretroviral 

agents in HIV-infected adults and adolescents.  Department of Health and Human Services. Federal 
register March 27, 2012. p. 1-239 Available from: 
http://www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf. 

 
127. Phillips EJ, Rachlis AR, Ito S. Digoxin toxicity and ritonavir: a drug interaction mediated through p-

glycoprotein? AIDS 2003;17(10):1577-8. 
 
128. Kerr B, Yuen G, Daniels R, et al. Strategic approach to nelfinavir mesylate (NFV) drug interactions 

involving CYP3A metabolism. 4th National Conference on Retroviruses and Opportunistic Infections, 
1997, Washington DC. 

 
129. Boffito M, Trentini L, Raiteri R, et al. Pharmacokinetic enhancement of saquinavir by cimetidine:  an 

alternative booster to ritonavir?  [abstract 2.8]. 3rd International Workshop on Clinical Pharmacology of 
HIV Therapy, April 11-13, 2002, Washington DC. 

 



192 DRUG INTERACTIONS WITH SECONDARY PROTEASE INHIBITORS

Academic copyright: Alice Tseng, Pharm.D.FCSHP, Toronto General Hospital, Toronto, ON www.hivclinic.ca  
July 20, 2012  Page 26 of 29 

130. Robertson S, Davey RT, Voell J, et al. Effect of Ginkgo biloba extract on lopinavir, midazolam and 
fexofenadine pharmacokinetics in healthy subjects. Curr Med Res Opin 2008 Feb;24(2):591-9. 

 
131. Wiegman D-J, Brinkman K, Franssen EJF. Interaction of Gingko biloba with efavirenz. AIDS 

2009;23:1184-5. 
 
132. U.S. Food and Drug Administration. HIV/AIDS Update - Important info about interactions between 

certain HIV drugs and cholesterol-lowering statin drugs.  March 1, 2012. 
 
133. Hsyu PH, Schultz-Smith MD, Lillibridge JH, et al. Pharmacokinetic interactions between nelfinavir and 

3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors atorvastatin and simvastatin. 
Antimicrobial Agents and Chemotherapy 2001;45:3445-50. 

 
134. Fichtenbaum C, Gerber J, Rosenkranz S, et al. Pharmacokinetic interactions between protease 

inhibitors and statins in HIV-seronegative volunteers:  ACTG Study A5047. AIDS 2002;16(4):569-77. 
 
135. Cardiello P, Samor T, Burger D, et al. Pharmacokinetics of lower doses of saquinavir soft gel caps 

(800- and 1200-mg BID) with itraconazole compared to 1400 mg SQV BID without itra in HIV-1+ Thai 
patients [abstract 447-W]. 9th Conference on Retroviruses and Opportunistic Infections, February 24-
28, 2002, Seattle, WA. 

 
136. Polk RE, Crouch M, Israel DS, et al. Pharmacokinetic interaction between ketoconazole and 

amprenavir  after single doses in healthy men. Pharmacotherapy 1999;19(12):1378-84. 
 
137. Lanzafame M, Trevenzoli M, Faggian F, et al. Interaction between levothyroxine and indinavir in a 

patient with HIV infection. Infection 2002;30:54-5. 
 
138. Schippers EF, Hugen PW, den Hartigh J, et al. No drug-drug interaction between nelfinavir or indinavir 

and mefloquine in HIV-1-infected patients. AIDS 2000;14(17):2794-5. 
 
139. Hendrix C, Wakeford J, Wire MB, et al. Pharmacokinetic and pharmacodynamic evaluation of 

methadone enantiomers following co-administration with amprenavir in opiod-dependent subjects 
[abstract 1649]. 40th Interscience Conference on Antimicrobial Agents and Chemotherapy, September 
17-20, 2000, Toronto, Canada. 

 
140. Cantilena L, et al. Lack of a pharmacokinetic interaction between indinavir and methadone [abstract 

PI-74]. Clinical Pharmacology and Therapeutics 1999;65(2):135. 
 
141. Beauverie P, Taburet AM, Dessalles MC, et al. Therapeutic drug monitoring of methadone in HIV-

infected patients receiving protease inhibitors. AIDS 1998;12(18):2510-1. 
 
142. Hsyu PH, Lillibridge JH, Maroldo L, et al. Pharmacokinetic and pharmacodynamic interactions 

between nelfinavir and methadone [abstract 87]. 7th Conference on Retroviruses and Opportunistic 
Infections, January 30-February 2, 2000, San Francisco. 

 
143. Smith PF, Booker BM, Difrancesco R, et al. Effect of methadone or LAAM on the pharmacokinetics of 

nelfinavir & M8 [abstract A-491]. 41st Interscience Conference on Antimicrobial Agents and 
Chemotherapy, December 16-19, 2001, Chicago, IL. 

 
144. Piscitelli S, Formentini E, Burstein AH, et al. Effect of milk thistle on the pharmacokinetics of indinavir 

in healthy volunteers. Pharmacotherapy 2002;22(5):551-6. 
 
145. Martorell J, Brunet M, García F, et al. Mycophenolate mofetil lowers plasma nevirapine concentrations 

but has no effect on intracellular triphosphate concentrations [abstract 539]. 10th Conference on 
Retroviruses and Opportunistic Infections, February 10-14, 2003, Boston, MA. 

 



193DRUG INTERACTIONS WITH SECONDARY PROTEASE INHIBITORS

Academic copyright: Alice Tseng, Pharm.D.FCSHP, Toronto General Hospital, Toronto, ON www.hivclinic.ca  
July 20, 2012  Page 27 of 29 

146. Cohn SE, Park JG, Watts DH, et al. Depo-medroxyprogesterone in women on antiretroviral therapy: 
effective contraception and lack of clinically significant interactions. Clin Pharmacol Ther 
2007;81(2):222-7. 

 
147. Frohlich M, Burhenne J, Martin-Facklam M, et al. Oral contraception does not alter single dose 

saquinavir pharmacokinetics in women. British Journal of Clinical Pharmacology 2004;57(3):244-52. 
 
148. Loulergue P, Gaillard R, Mir O. Interaction involving tadalafil and CYP3A4 inhibition by ritonavir. Scand 

J Infect Dis 2011;43(3):239-40. 
 
149. Eli Lilly Canada Inc. Cialis (tadalafil) Product Monograph. Toronto, ON March 5, 2009. 
 
150. Bayer Inc. Levitra (vardenafil) Product Monograph. Toronto, ON July 19, 2011. 
 
151. Rublein JC, Donovan BJ, Hollowell SB, et al. Effect of omeprazole on the plasma concentrations of 

indinavir in HIV-negative subjects [abstract A-1611]. 43rd Interscience Conference on Antimicrobial 
Agents and Chemotherapy, September, 2003, Chicago. 

 
152. Fang A, Damle BD, Labadie R, et al. Omeprazole significantly decreases nelfinavir systemic exposure 

in healthy subjects [abstract A-0384]. 46th Interscience Conference on Antimicrobial Agents and 
Chemotherapy September 27-30 2006, San Francisco, CA. 

 
153. Winston A, al. E. Effect of omeprazole on the pharmacokinetics of saquinavir 500 mg formulation with 

ritonavir in healthy male and female volunteers [abstract 4.3/16]. 10th European AIDS Conference, 
November 17-20, 2005, Dublin. 

 
154. Yan J, Marino MR, Smith RA, et al. The effect of ravuconazole on the pharmacokinetics of nelfinavir in 

healthy male volunteers. J Clin Pharmacol 2006;46:193-200. 
 
155. Polk RE, Brophy DF, Israel DS, et al. Pharmacokinetic Interaction between amprenavir and rifabutin or 

rifampin in healthy males. Antimicrobial Agents and Chemotherapy 2001;45(2):502-8. 
 
156. Centers for Disease Control and Prevention. Updated guidelines for the use of rifamycins for the 

treatment of tuberculosis among HIV-infected patients taking protease inhibitors or nonnucleoside 
reverse transcriptase inhibitors [version 1.20.04]. Morbidity and Mortality Weekly Report 2004 January 
23;53(2):37. 

 
157. Jenny-Avital ER, Joseph K. Rifamycin-resistant Mycobacterium tuberculosis in the highly active 

antiretroviral therapy era: a report of 3 relapses with acquired rifampin resistance following alternate-
day rifabutin and boosted protease inhibitor therapy. Clin Infec Dis 2009;48:1471-4. 

 
158. Centers for Disease Control and Prevention. Updated guidelines for the use of rifabutin or rifampin for 

the treatment and prevention of tuberculosis among HIV-infected patients taking protease inhibitors or 
nonnucleoside reverse transcriptase inhibitors. Morbidity and Mortality Weekly Report 2000;49(9):185-
9. 

 
159. Hamzeh FM, Benson CA, Gerber JG, et al. Steady-state pharmacokinetic interaction of modified-dose 

indinavir and rifabutin. Clinical Pharmacology and Therapeutics 2003;73(3):159-69. 
 
160. Kerr BM, Daniels R, Clendeninn N. Pharmacokinetic interaction of nelfinavir with half-dose rifabutin 

[abstract B203]. 8th Annual Canadian Conference on HIV/AIDS Research, May 1-4, 1999, Victoria, 
BC. 

 
161. Sahai J, Stewart F, Swick L, et al. Rifabutin reduces saquinavir plasma levels in HIV-infected patients 

[abstract A027]. 36th Interscience Conference on Antimicrobial Agents and Chemotherapy, 1996, New 
Orleans. 



194 DRUG INTERACTIONS WITH SECONDARY PROTEASE INHIBITORS

Academic copyright: Alice Tseng, Pharm.D.FCSHP, Toronto General Hospital, Toronto, ON www.hivclinic.ca  
July 20, 2012  Page 28 of 29 

 
162. Gallicano K, Khaliq Y, Seguin I, et al. A pharmacokinetic study of intermittent rifabutin dosing with a 

combination of ritonavir and saquinavir in HIV patients [abstract B204]. 8th Annual Canadian 
Conference on HIV/AIDS Research, May 1-4, 1999, Victoria, BC. 

 
163. de Gast M, Burger D, van Crevel R, et al. Double trouble:  a pharmacokinetic study of 

indinavir/ritonavir (800 +100 mg BID) and rifampin for patients co-infected with TB and HIV [abstract 
1.10]. 2nd International Workshop on Clinical Pharmacology of HIV Therapy, April 2-4, 2001, 
Noordwijk, the Netherlands. 

 
164. Justesen U, Andersen A, Klitgaard N, et al. Pharmacokinetic interaction between rifampin and the 

twice-daily combination of indinavir and low-dose ritonavir in HIV-infected patients [abstract 542]. 10th 
Conference on Retroviruses and Opportunistic Infections, February 10-14, 2003, Boston, MA. 

 
165. Avihingsanon A, van der Lugt J, Singphore U, et al. Pharmacokinetics Safety and 24 weeks efficacy of 

ritonavir-boosted indinavir (600/100 mg BID) in HIV/TB co-infected Thai patients receiving rifampin 
[abstract TUPEB144]. 5th IAS Conference on HIV Pathogenesis, Treatment and Prevention, July 19-
22, 2009, Capetown, South Africa. 

 
166. Bergshoeff AS, Wolfs TFW, Geelen SPM, et al. Favourable nelfinavir pharmacokinetics during 

rifampin use by coadministration of ritonavir:  case report [abstract 1.13]. 2nd International Workshop 
on Clinical Pharmacology of HIV Therapy, April 2-4, 2001, Noordwijk, the Netherlands. 

 
167. Veldkamp AI, Hoetelmans RMW, Beijnen JH, et al. Ritonavir enables continued therapy with rifampin 

and saquinavir. Clinical Infectious Diseases 1999;29:1586. 
 
168. Ribera E, Azuaje C, Montero F, et al. Saquinavir, ritonavir, didanosine, and lamivudine in a once daily 

regimen for HIV infection in patients with rifampin-containing antituberculosis treatment [abstract 
ThPeB7280]. XIV International AIDS Conference, July 7-12, 2002, Barcelona, Spain. 

 
169. Nandwani R, Gourlay Y. Possible interaction between sildenafil and HIV combination therapy [letter]. 

Lancet 1999;353:840. 
 
170. Merry C, Barry MG, Ryan M, et al. Interaction of sildenafil and indinavir when co-administered to HIV-

positive patients. AIDS 1999;13(15):101-07. 
 
171. Bratt G, Stahle L. Sildenafil does not alter nelfinavir pharmacokinetics. Therapeutic Drug Monitoring 

2003;25(2):240-2. 
 
172. Muirhead GJ, Wulff MB, Fielding A, et al. Pharmacokinetic interactions between sildenafil and 

saquinavir/ritonavir. British Journal of Clinical Pharmacology 2000;50:99-107. 
 
173. Purkins L, Wood N, Kleinermans D, et al. No clinically significant pharmacokinetic interactions 

between voriconazole and indinavir in healthy volunteers. British Journal of Clinical Pharmacology 
2003;56(Suppl 1):62-8. 

 
174. Gatti G, Alessandrini A, Camera M, et al. Influence of indinavir and ritonavir on warfarin anticoagulant 

activity [letter]. Aids 1998;12(7):825-6. 
 
175. Garcia B, De Juana P, Bermejo T, et al. Sequential interaction of ritonavir and nelfinavir with 

acenocoumarol [abstract 1069]. 7th European Conference on Clinical Aspects and Treatment of HIV 
Infection, October 23-27, 1999, Lisbon, Portugal. 

 
176. Darlington MR. Hypoprothrombinemia during concomitant therapy with warfarin and saquinavir [letter]. 

Annals of Pharmacotherapy 1997;31(5):647. 
 



195DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
1 

of
 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

D
ru

g 
In

te
ra

ct
io

ns
 w

ith
 N

uc
le

os
id

e 
R

ev
er

se
 T

ra
ns

cr
ip

ta
se

 In
hi

bi
to

rs
 

   
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

U
su

al
 D

os
e 

30
0 

m
g 

po
 B

ID
 

20
0 

m
g 

po
 q

8h
 

(T
ID

), 
or

  
30

0 
m

g 
po

 B
ID

 

15
0 

m
g 

po
 B

ID
 o

r 
30

0 
m

g 
on

ce
 d

ai
ly

  
B

uf
fe

re
d 

ta
bl

et
s 

(d
dI

-B
T)

: 
>6

0 
kg

 =
 2

00
 m

g 
po

 q
12

h 
or

 4
00

m
g 

Q
D

; <
60

 k
g 

= 
12

5 
m

g 
po

 B
ID

 o
r 

25
0m

g 
Q

D
  

E
nt

er
ic

 c
ap

su
le

 
(d

dI
-E

C
): 

> 
60

kg
 =

40
0m

g 
q2

4h
; <

60
kg

 =
 

25
0m

g 
q2

4h
  

0.
75

 m
g 

po
 T

ID
 

>6
0 

kg
: 2

0-
40

 m
g 

po
 B

ID
 

<6
0 

kg
: 1

5-
30

 m
g 

po
 B

ID
  

K
in

et
ic

 
C

ha
ra

ct
er

is
tic

s 
18

%
 C

S
F 

pe
ne

tra
tio

n;
 

he
pa

tic
 

m
et

ab
ol

is
m

 v
ia

 
al

co
ho

l 
de

hy
dr

og
en

as
e 

an
d 

gl
uc

ur
on

id
at

io
n 

pa
th

w
ay

s.
 

15
-1

35
%

 (a
ve

ra
ge

 
60

%
) C

S
F 

pe
ne

tra
tio

n;
 fi

rs
t 

pa
ss

 m
et

ab
ol

is
m

, 
he

pa
tic

 
gl

uc
ur

on
id

at
io

n;
 

14
%

 (p
ar

en
t) 

an
d 

75
%

 (m
et

ab
ol

ite
) 

re
na

l e
lim

in
at

io
n.

  

10
%

 C
S

F 
pe

ne
tra

tio
n;

 7
0%

 
re

na
l e

lim
in

at
io

n.
 

R
eq

ui
re

s 
ba

si
c 

m
ed

ia
 fo

r 
ab

so
rp

tio
n 

(ta
bl

et
 

co
nt

ai
ns

 M
g/

 C
a 

bu
ffe

rs
); 

21
%

 C
S

F 
pe

ne
tra

tio
n;

 
pa

rti
al

ly
 

m
et

ab
ol

iz
ed

 v
ia

 
hy

po
xa

nt
hi

ne
; 3

0-
50

%
 re

na
l 

el
im

in
at

io
n.

  

15
-2

0%
 C

S
F 

pe
ne

tra
tio

n;
 6

2-
75

%
 re

na
l 

el
im

in
at

io
n.

 

16
-7

2%
 (a

ve
ra

ge
 

30
%

) C
S

F 
pe

ne
tra

tio
n;

 n
ot

 
m

et
ab

ol
iz

ed
; 3

4-
43

%
 re

na
l 

el
im

in
at

io
n.

 

Fo
od

 
C

an
 ta

ke
 w

ith
 o

r 
w

ith
ou

t f
oo

d.
7   

B
es

t o
n 

an
 e

m
pt

y 
st

om
ac

h.
 C

an
 ta

ke
 

w
ith

 a
 n

on
-fa

tty
 

m
ea

l t
o 

m
in

im
iz

e 
na

us
ea

. F
at

ty
 

fo
od

s 
re

su
lt 

in
 a

 
57

%
 ↓

 in
 A

ZT
 

co
nc

en
tra

tio
ns

.8  

C
an

 ta
ke

 w
ith

 o
r 

w
ith

ou
t f

oo
d.

 
D

ia
be

tic
s 

sh
ou

ld
 

be
 w

ar
ne

d 
th

at
 th

e 
so

lu
tio

n 
co

nt
ai

ns
 

20
g/

10
0m

l o
f 

su
cr

os
e.

 S
ol

ut
io

n 
is

 n
ow

 a
lc

oh
ol

-
fre

e.
 

B
uf

fe
re

d 
ta

bl
et

s 
(d

dI
-B

T)
: 

dd
I A

U
C

 ↓
 4

7%
 

w
ith

 fo
od

; t
ak

e 
on

 
em

pt
y 

st
om

ac
h 

(3
0m

in
 b

ef
or

e 
or

 2
 

ho
ur

s 
af

te
r m

ea
ls

). 
  

E
nt

er
ic

 c
ap

su
le

 
(d

dI
-E

C
): 

  

B
es

t o
n 

an
 e

m
pt

y 
st

om
ac

h,
 b

ut
 c

an
 

ta
ke

 w
ith

 o
r 

w
ith

ou
t f

oo
d.

  

C
an

 ta
ke

 w
ith

 o
r 

w
ith

ou
t f

oo
d.

 



196 DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
2 

of
 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

R
ed

uc
tio

ns
 in

 d
dI

 
C

m
ax

 a
nd

 A
U

C
 9 ): 

 
• 

H
ig

h 
fa

t m
ea

l 
(↓

 4
6%

, 1
9%

)  
• 

Li
gh

t m
ea

l (
↓

 
22

%
, 2

7%
) 

• 
1.

5 
ho

ur
s 

be
fo

re
 a

 li
gh

t 
m

ea
l (

15
%

, 
24

%
)  

• 
2 

ho
ur

s 
af

te
r a

 
lig

ht
 m

ea
l 

(1
5%

, 1
0%

) 
• 

w
ith

 y
og

ur
t: 

(3
0%

, 2
0%

) 
• 

w
ith

 
ap

pl
es

au
ce

: 
(2

4%
, 1

8%
) 

A
dm

in
is

te
r 1

.5
 

ho
ur

s 
be

fo
re

 o
r 2

 
ho

ur
s 

af
te

r f
oo

d.
   

A
cy

cl
ov

ir 
 

C
as

e 
re

po
rt 

of
 

pr
of

ou
nd

 
le

th
ar

gy
.10

 N
o 

dr
ug

 
in

te
ra

ct
io

n 
se

en
 in

 
la

rg
er

 s
tu

dy
.11

 

 
 

 
 

A
lc

oh
ol

 
N

o 
di

su
lfi

ra
m

 
re

ac
tio

n 
no

te
d,

 n
o 

ch
an

ge
 in

 E
tO

H
 

P
K

, 4
1%

 ↑
 A

B
C

 
A

U
C

 (n
ot

 c
lin

ic
al

ly
 

si
gn

ifi
ca

nt
).12

 

 
 

 
 

 



197DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
3 

of
 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

A
llo

pu
rin

ol
 

 
 

` 
12

2%
 ↑

 d
dI

 A
U

C
, 

11
6%

 ↑
 C

m
ax

 in
 

he
al

th
y 

su
bj

ec
ts

.  
C

lin
ic

al
 

si
gn

ifi
ca

nc
e 

un
cl

ea
r13

 
A

llo
pu

rio
no

l 
30

0m
g/

da
y 

+ 
dd

I 
bu

ffe
re

d 
ta

bs
 

20
0m

g/
da

y 
re

su
lte

d 
in

 s
im

ila
r 

dd
I A

U
C

 a
s 

dd
I 

20
0m

g 
B

ID
.14

   
C

om
bi

na
tio

n 
is

 
co

nt
ra

in
di

ca
te

d 
ba

se
d 

on
 th

e 
↑

 
po

te
nt

ia
l f

or
 d

dI
-

as
so

ci
at

ed
 to

xi
ci

ty
 

du
e 

to
 in

cr
ea

se
 in

 
di

da
no

si
ne

 
le

ve
ls

.4   

 
 

A
m

pr
en

av
ir 

(A
P

V
) 

29
%

 ↑
 A

P
V

 A
U

C
.  

N
o 

ch
an

ge
 in

 A
B

C
 

co
nc

en
tra

tio
ns

.15
  

S
yn

er
gi

st
ic

 a
ct

iv
ity

 
in

 v
itr

o.
16

  

31
%

 ↑
 A

ZT
 A

U
C

. 
13

%
 ↑

 A
P

V
 A

U
C

 
N

o 
do

sa
ge

 
ad

ju
st

m
en

t i
s 

re
qu

ire
d.

17
  

N
o 

si
gn

ifi
ca

nt
 

in
te

ra
ct

io
n.

17
  

N
o 

si
gn

ifi
ca

nt
 

ch
an

ge
s 

in
 

am
pr

en
av

ir 
A

U
C

 
or

 C
m

in
 o

bs
er

ve
d 

w
he

n 
ad

m
in

is
te

re
d:

 
 

co
nc

ur
re

nt
ly

 
w

ith
 d

dI
-E

C
 (i

n 
fa

st
in

g 
st

at
e)

  
 

co
nc

ur
re

nt
ly

 
w

ith
 d

dI
 ta

bl
et

s 
(in

 fa
st

in
g 

st
at

e)
 

 
1 

ho
ur

 p
rio

r t
o 

 
 



198 DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
4 

of
 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

dd
I t

ab
le

ts
 

(fa
st

in
g)

  
co

m
pa

re
d 

to
 

am
pr

en
av

ir 
al

on
e 

in
 th

e 
fa

st
in

g 
st

at
e.

  
A

ut
ho

rs
 s

ug
ge

st
 

am
pr

en
av

ir 
m

ay
 

be
 d

os
ed

 
co

nc
ur

re
nt

ly
 w

ith
 

bo
th

 d
dI

 ta
bl

et
s 

an
d 

en
te

ric
-c

oa
te

d 
ca

ps
ul

es
 in

 th
e 

fa
st

in
g 

st
at

e.
18

  
A

nt
ac

id
s 

 
 

 
M

ay
 ↑

 d
dI

 le
ve

ls
. 

A
dd

iti
ve

 a
nt

ac
id

 
si

de
-e

ffe
ct

s 
(i.

e.
 

di
ar

rh
ea

).4   

25
%

 ↓
 d

dC
 le

ve
ls

. 
S

pa
ce

 o
ut

 b
y 

2 
ho

ur
s.

5  

  

A
nt

in
eo

pl
as

tic
s,

 
flu

cy
to

si
ne

, 
tri

m
et

re
xa

te
  

 
In

cr
ea

se
d 

he
m

at
ot

ox
ic

ity
.  

N
o 

si
gn

ifi
ca

nt
 

ki
ne

tic
 in

te
ra

ct
io

n 
w

ith
 

an
tin

eo
pl

as
tic

s.
19

 

 
A

dd
iti

ve
 

ne
ur

op
at

hy
 w

ith
 

vi
nc

a 
al

ka
lo

id
s.

 

A
dd

iti
ve

 
ne

ur
op

at
hy

 w
ith

 
vi

nc
a 

al
ka

lo
id

s.
 

A
dd

iti
ve

 
ne

ur
op

at
hy

 w
ith

 
vi

nc
a 

al
ka

lo
id

s.
 

A
ta

za
na

vi
r 

 
In

 h
ea

lth
y 

vo
lu

nt
ee

rs
 (n

=2
0)

, 
at

az
an

av
ir 

40
0 

m
g 

da
ily

 p
lu

s 
C

om
bi

vi
r 

B
ID

 a
t s

te
ad

y-
st

at
e 

di
d 

no
t r

es
ul

t 
in

 a
ny

 s
ig

ni
fic

an
t 

ch
an

ge
s 

to
 P

K
 

pa
ra

m
et

er
s 

of
 a

ny
 

dr
ug

.20
  A

ta
za

na
vi

r 
m

ay
 b

e 

In
 h

ea
lth

y 
vo

lu
nt

ee
rs

 (n
=2

0)
, 

at
az

an
av

ir 
40

0 
m

g 
da

ily
 p

lu
s 

C
om

bi
vi

r 
B

ID
 a

t s
te

ad
y-

st
at

e 
di

d 
no

t r
es

ul
t 

in
 a

ny
 s

ig
ni

fic
an

t 
ch

an
ge

s 
to

 P
K

 
pa

ra
m

et
er

s 
of

 a
ny

 
dr

ug
.20

  A
ta

za
na

vi
r 

m
ay

 b
e 

S
im

ul
ta

ne
ou

s 
ad

m
in

is
tra

tio
n 

of
 

at
az

an
av

ir,
 

di
da

no
si

ne
 

ta
bl

et
s 

an
d 

st
av

ud
in

e 
re

su
lte

d 
in

 8
9%

 ↓
 C

m
ax

 
an

d 
87

%
 ↓

 A
U

C
 o

f 
at

az
an

av
ir;

 
ki

ne
tic

s 
of

 
di

da
no

si
ne

 a
nd

 

 
S

im
ul

ta
ne

ou
s 

ad
m

in
is

tra
tio

n 
of

 
at

az
an

av
ir,

 
di

da
no

si
ne

 ta
bl

et
s 

an
d 

st
av

ud
in

e 
re

su
lte

d 
in

 8
9%

 ↓
 

C
m

ax
 a

nd
 8

7%
 ↓

 
A

U
C

 o
f a

ta
za

na
vi

r 
(li

ke
ly

 d
ue

 to
 

bu
ffe

r i
n 

dd
I 

ta
bl

et
s)

; k
in

et
ic

s 
of

 



199DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
5 

of
 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

co
ad

m
in

is
te

re
d 

w
ith

 z
id

ov
ud

in
e 

an
d 

la
m

iv
ud

in
e 

w
ith

ou
t d

os
ag

e 
ad

ju
st

m
en

t. 

co
ad

m
in

is
te

re
d 

w
ith

 z
id

ov
ud

in
e 

an
d 

la
m

iv
ud

in
e 

w
ith

ou
t d

os
ag

e 
ad

ju
st

m
en

t. 

st
av

ud
in

e 
w

er
e 

no
t 

af
fe

ct
ed

.  
W

he
n 

at
az

an
av

ir 
w

as
 

ad
m

in
is

te
re

d 
1 

ho
ur

 a
pa

rt 
fro

m
 

di
da

no
si

ne
, 

at
az

an
av

ir 
co

nc
en

tra
tio

ns
 

w
er

e 
no

t a
ffe

ct
ed

.  
R

ec
om

m
en

d 
 

ta
ki

ng
 d

dI
-ta

bl
et

s 
30

 m
in

ut
es

 b
ef

or
e 

or
 2

 h
ou

rs
 a

fte
r 

at
az

an
av

ir 
(w

hi
ch

 
is

 ta
ke

n 
w

ith
 

fo
od

).21
   

dd
I-E

C
 s

ho
ul

d 
be

 
gi

ve
n 

1.
5 

ho
ur

s 
be

fo
re

 o
r 2

 h
ou

rs
 

af
te

r a
ta

za
na

vi
r 

(w
hi

ch
 is

 ta
ke

n 
w

ith
 fo

od
). 

di
da

no
si

ne
 a

nd
 

st
av

ud
in

e 
w

er
e 

no
t 

af
fe

ct
ed

.21
 

 N
o 

do
sa

ge
 

ad
ju

st
m

en
t 

re
qu

ire
d 

fo
r 

si
m

ul
ta

ne
ou

s 
ad

m
in

is
tra

tio
n 

of
 

d4
T 

an
d 

at
az

an
av

ir.
 

A
to

va
qu

on
e 

 
35

%
 ↑

 A
ZT

 A
U

C
. 

N
o 

do
sa

ge
 

ad
ju

st
m

en
t 

re
co

m
m

en
de

d.
 

M
on

ito
r f

or
 A

ZT
 

to
xi

ci
ty

.22
 

  
 

 
  

A
zi

th
ro

m
yc

in
 

 
10

%
 ↑

 in
 A

ZT
 

A
U

C
. N

o 
do

sa
ge

 
ad

ju
st

m
en

t 
re

co
m

m
en

de
d.

23
 

 
 

 
 

C
im

et
id

in
e 

 
In

hi
bi

tio
n 

of
 A

ZT
 

cl
ea

ra
nc

e,
 

 
M

ay
 ↑

 d
dI

 le
ve

ls
. 

M
on

ito
r f

or
 d

dI
 

36
%

 ↑
 d

dC
 A

U
C

. 
G

iv
e 

dd
C

 2
 h

ou
rs

 
 



200 DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
6 

of
 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

ho
w

ev
er

 d
os

ag
e 

ad
ju

st
m

en
t n

ot
 

w
ar

ra
nt

ed
.24

 

to
xi

ci
ty

. 
be

fo
re

 c
im

et
id

in
e,

 
or

 u
se

 s
uc

ra
lfa

te
 

in
st

ea
d.

5  
C

la
rit

hr
om

yc
in

 
 

10
-2

5%
 ↓

 A
ZT

 
A

U
C

. C
on

si
de

r 
sp

ac
in

g 
ou

t 
ad

m
in

is
tra

tio
n 

by
 2

 
ho

ur
s.

 M
on

ito
r f

or
 

A
ZT

 e
ffi

ca
cy

.25
  

  
 

 
 

D
ap

so
ne

 
 

↑
 h

em
at

ot
ox

ic
ity

;  
da

ps
on

e 
in

du
ce

d 
m

et
he

m
og

lo
bi

ne
m

ia
 in

 m
ou

se
 

m
od

el
.26

 
 

  
E

ar
ly

 re
po

rts
 o

f 
da

ps
on

e 
fa

ilu
re

,27
, 

ho
w

ev
er

 n
o 

ki
ne

tic
 

in
te

ra
ct

io
n.

28
 

S
pa

ci
ng

 o
f d

os
es

 
is

 n
ot

 re
qu

ire
d.

 
A

dd
iti

ve
  

ne
ur

op
at

hy
. 

20
%

 ↓
 d

ap
so

ne
 

cl
ea

ra
nc

e.
29

  
A

dd
iti

ve
  

ne
ur

op
at

hy
. 

A
dd

iti
ve

 
ne

ur
op

at
hy

. 

D
ar

un
av

ir 
N

o 
dr

ug
 

in
te

ra
ct

io
n 

ex
pe

ct
ed

, b
as

ed
 

on
 d

iff
er

en
t 

el
im

in
at

io
n 

pa
th

w
ay

s 
(i.

e.
, 

re
na

l e
xc

re
tio

n)
 o

f 
N

R
TI

s.
30

 

N
o 

dr
ug

 
in

te
ra

ct
io

n 
ex

pe
ct

ed
, b

as
ed

 
on

 d
iff

er
en

t 
el

im
in

at
io

n 
pa

th
w

ay
s 

(i.
e.

, 
re

na
l e

xc
re

tio
n)

 o
f 

N
R

TI
s.

30
 

N
o 

dr
ug

 
in

te
ra

ct
io

n 
ex

pe
ct

ed
, b

as
ed

 
on

 d
iff

er
en

t 
el

im
in

at
io

n 
pa

th
w

ay
s 

(i.
e.

, 
re

na
l e

xc
re

tio
n)

 o
f 

N
R

TI
s.

30
  

In
 h

ea
lth

y 
vo

lu
nt

ee
rs

, 
di

da
no

si
ne

 4
00

 
m

g 
Q

D
 o

n 
an

 
em

pt
y 

st
om

ac
h 

an
d 

da
ru

na
vi

r 6
00

 
m

g/
rit

on
av

ir 
10

0 
m

g 
B

ID
 w

ith
 fo

od
 

(2
 h

ou
rs

 a
fte

r d
dI

 
in

ta
ke

) d
id

 n
ot

 
si

gn
ifi

ca
nt

ly
 a

ffe
ct

 
pl

as
m

a 
le

ve
ls

 o
f 

ei
th

er
 d

ru
g.

  N
o 

do
sa

ge
 

ad
ju

st
m

en
t i

s 
re

qu
ire

d.
31

 

N
o 

dr
ug

 
in

te
ra

ct
io

n 
ex

pe
ct

ed
, b

as
ed

 
on

 d
iff

er
en

t 
el

im
in

at
io

n 
pa

th
w

ay
s 

(i.
e.

, 
re

na
l e

xc
re

tio
n)

 o
f 

N
R

TI
s.

30
  

N
o 

dr
ug

 
in

te
ra

ct
io

n 
ex

pe
ct

ed
, b

as
ed

 
on

 d
iff

er
en

t 
el

im
in

at
io

n 
pa

th
w

ay
s 

(i.
e.

, 
re

na
l e

xc
re

tio
n)

 o
f 

N
R

TI
s.

30
 

D
el

av
ird

in
e 

 
N

o 
ki

ne
tic

 
 

37
%

 ↓
 D

LV
 A

U
C

 
 

 



201DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
7 

of
 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

(D
LV

) 
in

te
ra

ct
io

n.
32

 
A

dd
iti

ve
-

sy
ne

rg
is

tic
 e

ffe
ct

 
in

 v
itr

o 
w

ith
 

co
m

bi
na

tio
n.

32
 

 
an

d 
 2

2%
 ↓

 d
dI

 
A

U
C

. G
iv

e 
D

LV
 1

 
ho

ur
 b

ef
or

e 
dd

I i
f 

po
ss

ib
le

.32
, 3

3   

 
 

D
id

an
os

in
e 

(d
dI

) 
 

19
%

 ↓
 d

dI
 A

U
C

; 
35

%
 ↑

 A
ZT

 A
U

C
. 

N
o 

do
sa

ge
 

ad
ju

st
m

en
ts

 
re

qu
ire

d.
 34

 
A

no
th

er
 s

tu
dy

 
sh

ow
ed

 n
o 

in
te

ra
ct

io
n.

35
 

  
  

A
dd

iti
ve

 to
xi

ci
tie

s.
 

A
vo

id
 

co
m

bi
na

tio
n.

5,
 3

6   

N
o 

ki
ne

tic
 

in
te

ra
ct

io
n.

37
  

A
dd

iti
ve

  
ne

ur
op

at
hy

.  

E
fa

vi
re

nz
 

N
o 

si
gn

ifi
ca

nt
 

in
te

ra
ct

io
n.

38
 

 

N
o 

si
gn

ifi
ca

nt
  

in
te

ra
ct

io
n.

39
 

 N
o 

si
gn

ifi
ca

nt
  

in
te

ra
ct

io
n.

 39
 

E
FV

 d
oe

s 
no

t 
in

te
ra

ct
 w

ith
 

an
ta

ci
ds

, t
he

re
fo

re
 

dd
I b

uf
fe

r s
ho

ul
d 

no
t i

nt
er

fe
re

 w
ith

 
E

FV
 a

bs
or

pt
io

n.
39

  

 
 

E
lv

ite
gr

av
ir 

(G
S

-9
13

7)
 

In
 h

ea
lth

y 
su

bj
ec

ts
, 

el
vi

te
gr

av
ir 

20
0 

m
g/

rit
on

av
ir 

10
0 

m
g 

Q
D

 d
id

 n
ot

 
ha

ve
 s

ig
ni

fic
an

t 
ef

fe
ct

s 
on

 th
e 

ki
ne

tic
s 

of
 s

in
gl

e 
do

se
 a

ba
ca

vi
r, 

an
d 

vi
ce

 v
er

sa
.  

 
N

o 
do

se
 

ad
ju

st
m

en
ts

 o
f 

el
vi

te
gr

av
ir 

ar
e 

re
qu

ire
d.

40
 

In
 h

ea
lth

y 
su

bj
ec

ts
, 

el
vi

te
gr

av
ir 

20
0 

m
g/

rit
on

av
ir 

10
0 

m
g 

Q
D

 d
id

 n
ot

 
ha

ve
 s

ig
ni

fic
an

t 
ef

fe
ct

s 
on

 th
e 

ki
ne

tic
s 

of
 m

ul
ti-

do
se

 z
id

ov
ud

in
e,

 
an

d 
vi

ce
 v

er
sa

.  
 

N
o 

do
se

 
ad

ju
st

m
en

ts
 o

f 
el

vi
te

gr
av

ir 
ar

e 
re

qu
ire

d.
40

 

 
In

 h
ea

lth
y 

su
bj

ec
ts

, 
el

vi
te

gr
av

ir 
20

0 
m

g/
rit

on
av

ir 
10

0 
m

g 
Q

D
 p

lu
s 

si
ng

le
 

do
se

 d
id

an
os

in
e 

re
su

lte
d 

in
 1

4%
 ↓

 
A

U
C

 a
nd

 2
5%

 ↓
 

C
m

in
 o

f 
di

da
no

si
ne

, w
hi

le
 

el
vi

te
gr

av
ir 

ex
po

su
re

 w
as

 n
ot

 
si

gn
ifi

ca
nt

ly
 

al
te

re
d.

  N
o 

do
se

 
ad

ju
st

m
en

ts
 o

f 

 
In

 h
ea

lth
y 

su
bj

ec
ts

, 
el

vi
te

gr
av

ir 
20

0 
m

g/
rit

on
av

ir 
10

0 
m

g 
Q

D
 d

id
 n

ot
 

ha
ve

 s
ig

ni
fic

an
t 

ef
fe

ct
s 

on
 th

e 
ki

ne
tic

s 
of

 s
in

gl
e 

do
se

 s
ta

vu
di

ne
 

an
d 

vi
ce

 v
er

sa
.  

N
o 

do
se

 
ad

ju
st

m
en

ts
 o

f 
el

vi
te

gr
av

ir 
ar

e 
re

qu
ire

d.
40

  



202 DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
8 

of
 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

el
vi

te
gr

av
ir 

ar
e 

re
qu

ire
d.

40
  

E
m

tri
ci

ta
bi

ne
 

(F
TC

) 
 

P
ro

sp
ec

tiv
e,

 
si

ng
le

-d
os

e 
 

ki
ne

tic
 s

tu
dy

 in
 

he
al

th
y 

vo
lu

nt
ee

rs
 

of
 2

00
 m

g 
FT

C
 

pl
us

 3
00

 m
g 

zi
do

vu
di

ne
 

re
su

lte
d 

in
 2

6%
 ↑

 
A

U
C

 a
nd

 6
6%

 ↑
 

C
m

ax
 o

f 
zi

do
vu

di
ne

.  
FT

C
 

ki
ne

tic
s 

w
er

e 
un

ch
an

ge
d.

  
C

lin
ic

al
 

si
gn

ifi
ca

nc
e 

un
kn

ow
n,

 b
ut

 
do

sa
ge

 
ad

ju
st

m
en

ts
 m

ay
 

no
t b

e 
ne

ed
ed

.41
 

 
 

 
P

ro
sp

ec
tiv

e,
 

si
ng

le
-d

os
e 

 
ki

ne
tic

 s
tu

dy
 in

 
he

al
th

y 
vo

lu
nt

ee
rs

 
of

 2
00

 m
g 

FT
C

 
pl

us
 4

0 
m

g 
st

av
ud

in
e 

 re
su

lte
d 

in
 n

o 
ch

an
ge

 in
 

ki
ne

tic
s 

of
 e

ith
er

 
dr

ug
.  

D
os

ag
e 

ad
ju

st
m

en
ts

 n
ot

 
re

qu
ire

d.
41

 

Fe
xo

fe
na

di
ne

 
 

 
 

M
ay

 ↓
 

fe
xo

fe
na

di
ne

 
ab

so
rp

tio
n.

 G
iv

e 
fe

xo
fe

na
di

ne
 2

 
ho

ur
s 

be
fo

re
 o

r 
af

te
r d

dI
.42

  

 
 

Fo
sc

ar
ne

t 
 

In
cr

ea
se

d 
ris

k 
of

 
an

em
ia

.43
 

 
 

 
 

Fl
uc

on
az

ol
e 

 
74

%
 ↑

 A
ZT

 A
U

C
. 

M
on

ito
r f

or
 A

ZT
 

to
xi

ci
ty

.44
 

  
N

o 
ki

ne
tic

 
in

te
ra

ct
io

n 
w

ith
 

ei
th

er
 d

dI
-B

T 
or

 
dd

I-E
C

.45
, 4

6  

  
 N

o 
ki

ne
tic

 
in

te
ra

ct
io

n.
47

  



203DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
9 

of
 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

G
an

ci
cl

ov
ir 

(G
C

V
) 

*s
ee

 a
ls

o 
V

al
ga

nc
ic

lo
vi

r 

 
A

dd
iti

ve
 

he
m

at
ot

ox
ic

ity
 

w
hi

ch
 c

an
 b

e 
se

rio
us

. B
es

t t
o 

av
oi

d 
co

m
bi

na
tio

n,
 

or
 u

se
 lo

w
er

 d
os

es
 

of
 A

ZT
 d

ur
in

g 
G

C
V

 in
du

ct
io

n 
th

er
ap

y.
48

 
P

O
 G

C
V

: 1
9.

5%
 ↑

 
A

ZT
 A

U
C

; n
o 

ch
an

ge
 in

 G
C

V
 

A
U

C
.49

  

  
P

O
 G

C
V

:   
>1

00
%

 
↑

 d
dI

 A
U

C
 a

nd
 

23
%

 ↓
 g

an
ci

cl
ov

ir 
A

U
C

 (i
f d

dI
 g

iv
en

 2
 

ho
ur

s 
be

fo
re

 G
C

V
) 

&
 n

o 
ef

fe
ct

 o
n 

G
C

V
 A

U
C

 (d
dI

 
gi

ve
n 

at
 s

am
e 

tim
e 

as
 G

C
V

). 
 

C
on

si
de

r 
ad

m
in

is
tra

tio
n 

of
 

P
O

 G
C

V
 a

t t
he

 
sa

m
e 

tim
e 

as
 

dd
I.49

, 5
0   

IV
 G

C
V

:  
>7

0%
 ↑

 
dd

I A
U

C
.51

  
Fo

r b
ot

h 
IV

 a
nd

 
P

O
 G

C
V

, m
on

ito
r 

fo
r d

dI
 to

xi
ci

ty
 

(p
an

cr
ea

tit
is

, 
ne

ur
op

at
hy

).4   
M

ec
ha

ni
sm

 
po

ss
ib

ly
 re

la
te

d 
to

 
ph

os
ph

or
yl

at
ed

 
G

C
V

 m
et

ab
ol

ite
 

in
hi

bi
tio

n 
of

 p
ur

in
e 

nu
cl

eo
si

de
 

ph
os

ph
or

yl
as

e 
en

zy
m

e 
(P

N
P

), 
w

hi
ch

 is
 

re
sp

on
si

bl
e 

fo
r d

dI
 

br
ea

kd
ow

n.
52

 

  
  

G
S

91
37

 
(in

te
gr

as
e 

 
N

o 
cl

in
ic

al
ly

 
re

le
va

nt
 d

ru
g 

N
o 

cl
in

ic
al

ly
 

re
le

va
nt

 d
ru

g 
 

 
 



204 DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
10

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

in
hi

bi
to

r)
 

in
te

ra
ct

io
n 

ob
se

rv
ed

 w
he

n 
he

al
th

y 
su

bj
ec

ts
 

(n
=2

4)
 re

ce
iv

ed
 

G
S

-9
13

7 
20

0 
m

g/
rtv

 1
00

 m
g 

Q
D

 
w

ith
 o

r w
ith

ou
t 

zi
do

vu
di

ne
 3

00
 m

g 
B

ID
.53

 
  

in
te

ra
ct

io
n 

ob
se

rv
ed

 w
he

n 
he

al
th

y 
su

bj
ec

ts
 

(n
=2

4)
 re

ce
iv

ed
 

G
S

-9
13

7 
50

 
m

g/
rtv

 1
00

 m
g 

Q
D

 
w

ith
 o

r w
ith

ou
t 

em
tr

ic
ita

bi
ne

 2
00

 
m

g/
te

no
fo

vi
r 3

00
 

m
g 

Q
D

.54
 

 A
s 

su
ch

, n
o 

si
gn

ifi
ca

nt
 

in
te

ra
ct

io
n 

is
 

ex
pe

ct
ed

 b
et

w
ee

n 
la

m
iv

ud
in

e 
an

d 
G

S
-9

13
7/

rit
on

av
ir.

 
In

di
na

vi
r (

ID
V

) 
N

o 
si

gn
ifi

ca
nt

 
in

te
ra

ct
io

n.
38

 
 

13
%

 ↑
 ID

V
 A

U
C

; 
17

%
 ↑

 A
ZT

 A
U

C
. 

N
o 

do
sa

ge
 

ad
ju

st
m

en
t i

s 
re

qu
ire

d.
55

  

  
84

%
 ↓

 ID
V

 A
U

C
. 

A
dm

in
is

te
r 

in
di

na
vi

r ≥
 1

 h
ou

r 
pr

io
r t

o 
dd

I-B
T.

56
, 

57
  

E
nt

er
ic

 c
oa

te
d 

fo
rm

ul
at

io
n 

of
 

di
da

no
si

ne
 (d

dI
-

E
C

) m
ay

 b
e 

co
ad

m
in

is
te

re
d 

w
ith

 in
di

na
vi

r.9  

  
25

%
 ↑

 d
4T

 A
U

C
. 

M
on

ito
r f

or
 d

4T
 

to
xi

ci
ty

.55
  

P
ro

sp
ec

tiv
e 

st
ud

y 
in

 h
ea

lth
y 

vo
lu

nt
ee

rs
 o

f d
4T

 
40

 m
g 

si
ng

le
 p

lu
s 

in
di

na
vi

r 8
00

m
g 

re
su

lte
d 

in
 n

o 
si

gn
ifi

ca
nt

 
ch

an
ge

s 
in

 d
4T

 
A

U
C

 o
r C

m
ax

.  
W

he
n 

d4
T 

w
as

 
co

ad
m

in
is

te
re

d 
w

ith
  

in
di

na
vi

r 8
00

 
m

g/
rit

on
av

ir 
20

0 
m

g,
 d

4T
 C

m
ax

 



205DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
11

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

w
as

 u
nc

ha
ng

ed
, 

w
hi

le
 d

4T
 A

U
C

 ↑
 

24
%

; t
hi

s 
w

as
 n

ot
 

fe
lt 

to
 b

e 
cl

in
ic

al
ly

 
si

gn
ifi

ca
nt

, a
nd

 n
o 

do
sa

ge
 

ad
ju

st
m

en
ts

 a
re

 
re

co
m

m
en

de
d.

58
 

Itr
ac

on
az

ol
e 

 
N

o 
si

gn
ifi

ca
nt

 
in

te
ra

ct
io

n.
59

 
  

U
nd

et
ec

ta
bl

e 
itr

ac
on

az
ol

e 
le

ve
ls

 
(c

ap
su

le
s 

on
ly

). 
G

iv
e 

itr
ac

on
az

ol
e 

2 
ho

ur
s 

be
fo

re
 o

r 
af

te
r d

dI
-B

T.
60

  
N

o 
ch

an
ge

 in
 

itr
ac

on
az

ol
e 

co
nc

en
tra

tio
n 

w
he

n 
co

-
ad

m
in

is
te

re
d 

w
ith

 
dd

I-E
C

.46
 

  
  

K
et

oc
on

az
ol

e 
 

 
 

M
ay

 re
du

ce
 

ke
to

co
na

zo
le

  
le

ve
ls

.  
G

iv
e 

ke
to

co
na

zo
le

 2
 

ho
ur

s 
be

fo
re

 o
r 

af
te

r d
dI

.57
 

E
nt

er
ic

 c
oa

te
d 

fo
rm

ul
at

io
n 

of
 

di
da

no
si

ne
 (d

dI
-

E
C

) m
ay

 b
e 

co
ad

m
in

is
te

re
d 

w
ith

 
ke

to
co

na
zo

le
.9  

  
  

La
m

iv
ud

in
e 

15
%

 ↓
 3

TC
 A

U
C

. 
N

o 
si

gn
ifi

ca
nt

 
 

 
A

nt
ag

on
is

m
. 

 



206 DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
12

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

(3
TC

) 
N

o 
ch

an
ge

 in
 A

B
C

 
le

ve
ls

.61
  

ki
ne

tic
 in

te
ra

ct
io

n.
3  

C
as

e 
re

po
rts

 o
f 

pr
of

ou
nd

 a
ne

m
ia

 
w

ith
 

co
m

bi
na

tio
n.

62
, 6

3  
3T

C
 m

ay
 

re
se

ns
iti

ze
 A

ZT
 to

 
H

IV
.64

  

 
 

A
vo

id
 

co
m

bi
na

tio
n.

65
  

N
o 

ki
ne

tic
 

in
te

ra
ct

io
n.

6  

Lo
pi

na
vi

r/ 
rit

on
av

ir 
 

 
 

 
 

 

M
ar

av
iro

c 
 

M
ar

av
iro

c 
ha

d 
no

 
ef

fe
ct

 o
n 

th
e 

ph
ar

m
ac

ok
in

et
ic

s 
of

 z
id

ov
ud

in
e.

66
 

M
ar

av
iro

c 
ha

d 
no

 
ef

fe
ct

 o
n 

th
e 

ph
ar

m
ac

ok
in

et
ic

s 
of

 la
m

iv
ud

in
e.

66
 

 
 

 

M
et

ha
do

ne
 

(o
ra

l) 
 O

th
er

 o
pi

oi
d 

de
pe

nd
en

ce
 

th
er

ap
ie

s 
LA

A
M

 (l
-a

lp
ha

-
ac

et
yl

m
et

ha
do

l)
, bu

pr
en

or
ph

in
e,

 
na

ltr
ex

on
e 

↓
 A

B
C

 C
m

ax
, ↑

 
Tm

ax
, l

ik
el

y 
no

t 
cl

in
ic

al
ly

 
si

gn
ifi

ca
nt

; m
in

or
 ↑

 
m

et
ha

do
ne

 
cl

ea
ra

nc
e 

w
ith

 
A

B
C

.67
 

41
%

 ↑
 A

ZT
 le

ve
ls

. 
M

on
ito

r f
or

 A
ZT

 
to

xi
ci

ty
.68

  
 N

o 
si

gn
ifi

ca
nt

 
in

te
ra

ct
io

n 
se

en
 

w
ith

 L
A

A
M

 (l
-

al
ph

a-
ac

et
yl

m
et

ha
do

l),
 

bu
pr

en
or

ph
in

e,
 

na
ltr

ex
on

e.
69

 
 

  
41

%
 ↓

 d
dI

 A
U

C
. 

S
ig

ni
fic

an
ce

 o
f 

in
te

ra
ct

io
n 

un
kn

ow
n.

70
 

A
na

ly
si

s 
of

 
m

et
ha

do
ne

’s
 

ef
fe

ct
 o

n 
dd

I 
ex

po
su

re
 s

ho
w

ed
 

th
at

 d
dI

 C
m

ax
 a

nd
 

A
U

C
 ↓

 le
ss

 th
an

 
20

%
 w

ith
 th

e 
en

te
ric

 c
oa

te
d 

ca
ps

ul
es

, w
hi

le
 

dd
I C

m
ax

 ↓
 4

0%
 

an
d 

A
U

C
 ↓

 3
0%

 
w

he
n 

gi
ve

n 
as

  
bu

ffe
re

d 
ta

bl
et

s.
  

S
in

ce
 fo

rm
ul

at
io

n 
ch

ar
ac

te
ris

tic
s 

fo
r 

th
e 

pe
di

at
ric

 

 
27

%
 ↓

 d
4T

 A
U

C
. 

S
ig

ni
fic

an
ce

 o
f 

in
te

ra
ct

io
n 

un
kn

ow
n,

 b
ut

 m
ay

 
re

qu
ire

 h
ig

he
r 

do
se

s 
of

 d
4T

.70
 



207DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
13

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

po
w

de
r a

nd
 th

e 
bu

ffe
re

d 
ta

bl
et

 a
re

 
si

m
ila

r, 
do

 n
ot

 
co

ad
m

in
is

te
r 

m
et

ha
do

ne
 w

ith
 

dd
I p

ed
ia

tr
ic

 
po

w
de

r d
ue

 to
 

si
gn

ifi
ca

nt
 ↓

 in
 d

dI
 

co
nc

en
tra

tio
ns

.  
If 

co
ad

m
in

is
tra

tio
n 

of
 

m
et

ha
do

ne
 a

nd
 

di
da

no
si

ne
 is

 
ne

ce
ss

ar
y,

 u
se

 d
dI

 
E

C
 fo

rm
ul

at
io

n 
an

d 
m

on
ito

r f
or

 
H

IV
 c

lin
ic

al
 

re
sp

on
se

.4  
M

yc
op

he
no

la
te

 
m

of
et

il 
(M

M
F)

 
(a

ct
iv

e 
m

et
ab

ol
ite

, 
m

yc
op

he
no

lic
 

ac
id

:  
G

T)
 

 
 

In
 a

 s
m

al
l c

as
e 

se
rie

s 
(n

=6
) o

f 
H

IV
+ 

su
bj

ec
ts

 
re

ce
iv

in
g 

dd
I, 

3T
C

, 
ab

ac
av

ir,
 in

di
na

vi
r 

80
0/

 ri
to

na
vi

r 1
00

 
m

g 
B

ID
 a

nd
 

ne
vi

ra
pi

ne
 2

00
 m

g 
B

ID
, t

he
re

 w
as

 n
o 

si
gn

ifi
ca

nt
 c

ha
ng

e 
in

 in
tra

ce
llu

la
r 

ab
ac

av
ir 

TP
 

co
nc

en
tra

tio
ns

 in
 

th
e 

pr
es

en
ce

 o
f 

ch
ro

ni
c 

M
M

F 
ad

m
in

is
tra

tio
n.

71
 

M
M

F 
ab

so
rp

tio
n 

m
ay

 b
e 

de
cr

ea
se

d 
in

 th
e 

pr
es

en
ce

 o
f 

an
ta

ci
ds

 
co

nt
ai

ni
ng

 
m

ag
ne

si
um

 a
nd

 
al

um
in

um
.  

 
 A

dm
in

is
te

r M
M

F 
at

 
le

as
t 1

 h
ou

r p
rio

r 
or

 2
 h

ou
rs

 a
fte

r 
dd

I b
uf

fe
re

d 
ta

bl
et

s.
 

 
 

N
el

fin
av

ir 
 

35
%

 ↓
 A

ZT
 A

U
C

. 
M

on
ito

r f
or

 A
ZT

 
10

%
↑

 3
TC

 A
U

C
.72

 
 

N
o 

in
te

ra
ct

io
n,

 
ho

w
ev

er
 N

FV
 

 
N

o 
si

gn
ifi

ca
nt

 



208 DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
14

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

ef
fic

ac
y.

72
 

sh
ou

ld
 b

e 
gi

ve
n 

w
ith

 fo
od

, a
nd

 d
dI

 
on

 a
n 

em
pt

y 
st

om
ac

h.
72

 

in
te

ra
ct

io
n.

72
  

N
ev

ira
pi

ne
 

(N
V

P
) 

 
32

%
 ↓

 A
ZT

 A
U

C
. 

M
on

ito
r f

or
 A

ZT
 

ef
fic

ac
y.

 73
 

  N
o 

si
gn

ifi
ca

nt
 

in
te

ra
ct

io
n.

74
 

N
o 

si
gn

ifi
ca

nt
 

in
te

ra
ct

io
n.

75
, 7

6   
N

o 
si

gn
ifi

ca
nt

 
in

te
ra

ct
io

n.
75

, 7
6   

 

N
S

A
ID

S
 (i

.e
. 

na
pr

ox
en

, 
in

do
m

et
ha

ci
n)

 

 
N

ei
th

er
 

in
do

m
et

ha
ci

n 
no

r 
na

pr
ox

en
 

si
gn

ifi
ca

nt
ly

 a
ffe

ct
 

A
ZT

 le
ve

ls
.77

, 7
8  

  
 

 
 

P
en

ta
m

id
in

e 
 

In
cr

ea
se

d 
 

he
m

at
ot

ox
ic

ity
. 

A
dd

iti
ve

 
pa

nc
re

at
ox

ic
ity

. 
A

dd
iti

ve
 

pa
nc

re
at

ox
ic

ity
. 

D
ue

 to
 p

ro
lo

ng
ed

 
ha

lf-
lif

e 
of

 
pe

nt
am

id
in

e,
 d

o 
no

t r
es

ta
rt 

di
da

no
si

ne
 u

nt
il 

on
e 

w
ee

k 
af

te
r 

pe
nt

am
id

in
e 

th
er

ap
y 

is
 

co
nc

lu
de

d.
79

  
M

on
ito

r a
m

yl
as

e,
 

lip
as

e 
m

on
th

ly
.  

A
vo

id
 

co
m

bi
na

tio
n 

if 
po

ss
ib

le
 

A
dd

iti
ve

 
pa

nc
re

at
ox

ic
ity

. 
D

ue
 to

 p
ro

lo
ng

ed
 

ha
lf-

lif
e 

of
 

pe
nt

am
id

in
e,

 d
o 

no
t r

es
ta

rt 
za

lc
ita

bi
ne

 u
nt

il 
on

e 
w

ee
k 

af
te

r 
pe

nt
am

id
in

e 
th

er
ap

y 
is

 
co

nc
lu

de
d.

79
  

M
on

ito
r a

m
yl

as
e,

 
lip

as
e 

m
on

th
ly

.  
A

vo
id

 
co

m
bi

na
tio

n 
if 

po
ss

ib
le

 

A
dd

iti
ve

 
pa

nc
re

at
ox

ic
ity

. 
D

ue
 to

 p
ro

lo
ng

ed
 

ha
lf-

lif
e 

of
 

pe
nt

am
id

in
e,

 d
o 

no
t r

es
ta

rt 
st

av
ud

in
e 

un
til

 o
ne

 
w

ee
k 

af
te

r 
pe

nt
am

id
in

e 
th

er
ap

y 
is

 
co

nc
lu

de
d.

79
  

M
on

ito
r a

m
yl

as
e,

 
lip

as
e 

m
on

th
ly

.  
A

vo
id

 
co

m
bi

na
tio

n 
if 

po
ss

ib
le

 
P

he
ny

to
in

 
 

30
%

 ↓
 A

ZT
 

cl
ea

ra
nc

e.
 M

on
ito

r 
fo

r A
ZT

 to
xi

ci
ty

.2  

  
 

 
 

P
ro

be
ne

ci
d 

 
80

%
 ↑

 A
ZT

 A
U

C
. 

C
on

si
de

r r
ed

uc
in

g 

  
 

50
%

 ↑
 d

dC
 A

U
C

. 
M

on
ito

r f
or

 d
dC

 
 



209DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
15

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

A
ZT

 d
os

ag
e.

 
M

on
ito

r f
or

 A
ZT

 
to

xi
ci

ty
, r

as
h,

 a
nd

 
flu

-li
ke

 s
ym

pt
om

s.
 

80
 

to
xi

ci
ty

. M
ay

 
re

qu
ire

 d
dC

 d
os

e 
re

du
ct

io
n.

5   

P
yr

az
in

am
id

e 
(P

ZA
) 

 
P

ot
en

tia
l ↓

 P
ZA

 
A

U
C

 a
nd

 e
ffi

ca
cy

. 
C

lin
ic

al
 

si
gn

ifi
ca

nc
e 

un
kn

ow
n.

81
  

 
 

 
 

Q
ui

no
lo

ne
s 

(c
ip

ro
flo

xa
ci

n,
  

ga
tif

lo
xa

ci
n,

 
le

vo
flo

xa
ci

n,
 

m
ox

ifl
ox

ac
in

) 

 
 

 
98

%
 ↓

 
ci

pr
of

lo
xa

ci
n 

A
U

C
.  

G
iv

e 
ci

pr
of

lo
xa

ci
n 

2 
ho

ur
s 

be
fo

re
 o

r 
6 

ho
ur

s 
af

te
r 

dd
I.82

, 8
3    

E
nt

er
ic

 
co

at
ed

 fo
rm

ul
at

io
n 

of
 d

id
an

os
in

e 
(d

dI
-

E
C

) m
ay

 b
e 

co
-

ad
m

in
is

te
re

d 
w

ith
 

ci
pr

of
lo

xa
ci

n.
9  

 
 

R
ib

av
iri

n 
R

ib
av

iri
n 

is
 a

 
gu

an
os

in
e 

an
al

og
ue

.  
Th

eo
re

tic
al

ly
, 

rib
av

iri
n 

an
d 

ab
ac

av
ir 

m
ay

 
co

m
pe

te
 fo

r 
in

tra
ce

llu
la

r 
ph

os
ph

or
yl

at
io

n,
 

po
ss

ib
ly

 re
du

ci
ng

 
an

ti-
H

C
V

 a
ct

iv
ity

 
of

 ri
ba

vi
rin

.  
 

 

In
 v

itr
o,

 ri
ba

vi
rin

 
m

ay
 a

nt
ag

on
iz

e 
A

ZT
 v

ia
 

co
m

pe
tit

io
n 

fo
r 

ph
os

ph
or

yl
at

io
n.

92
 

In
 v

iv
o,

 a
 c

as
e 

se
rie

s 
fa

ile
d 

to
 

sh
ow

 in
cr

ea
se

d 
vi

ra
l l

oa
ds

 w
ith

 
pa

tie
nt

s 
on

 
H

A
A

R
T,

 
su

gg
es

tin
g 

th
at

 
A

ZT
 m

ay
 b

e 
us

ed
 

In
 a

 p
ro

sp
ec

tiv
e 

ki
ne

tic
 s

tu
dy

, 
rib

av
iri

n 
80

0 
m

g/
da

ily
 d

id
 n

ot
 

af
fe

ct
 th

e 
in

tra
ce

llu
la

r 
ph

os
ph

or
yl

at
io

n 
or

 
pl

as
m

a 
ki

ne
tic

s 
of

 
ZD

V
, 3

TC
, o

r d
4T

 
in

 H
C

V
/H

IV
-c

o-
in

fe
ct

ed
 p

at
ie

nt
s 

w
he

n 
as

se
ss

ed
 

af
te

r 8
-1

2 
w

ee
ks

 

In
 v

itr
o,

 ri
ba

vi
rin

 ↑
  

le
ve

ls
 o

f a
ct

iv
e 

dd
I  

m
et

ab
ol

ite
, 

di
de

ox
ya

de
no

si
ne

 
5’

-tr
ip

ho
sp

ha
te

 
(d

dA
TP

). 
P

ot
en

tia
l f

or
 ↑

 
m

ito
ch

on
dr

ia
l 

to
xi

ci
ty

 (i
.e

. 
pa

nc
re

at
iti

s,
 

hy
pe

rla
ct

at
em

ia
, 

fa
ta

l l
ac

tic
 

ac
id

os
is

, 

 
In

 v
iv

o,
 a

 c
as

e 
se

rie
s 

fa
ile

d 
to

 
de

m
on

st
ra

te
 

in
cr

ea
se

d 
vi

ra
l 

lo
ad

s 
w

ith
 p

at
ie

nt
s 

on
 H

A
A

R
T,

 
su

gg
es

tin
g 

th
at

 
d4

T 
m

ay
 b

e 
us

ed
 

w
ith

 ri
ba

vi
rin

.93
   

In
 a

 p
ro

sp
ec

tiv
e 

ki
ne

tic
 s

tu
dy

, 
rib

av
iri

n 
80

0 
m

g/
da

ily
 d

id
 n

ot
 



210 DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
16

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

So
m

e 
co

nt
ro

ve
rs

y 
ex

is
ts

 w
he

th
er

 
co

nc
om

ita
nt

 
ab

ac
av

ir 
th

er
ap

y 
m

ay
 b

e 
as

so
ci

at
ed

 
w

ith
 a

 re
du

ce
d 

re
sp

on
se

 to
 

pe
gy

la
te

d 
in

te
rfe

ro
n 

an
d 

rib
av

iri
n,

84
-8

6  b
ut

 a
 

re
ce

nt
 in

 v
itr

o 
st

ud
y 

sh
ow

ed
 th

at
 th

e 
an

ti-
H

C
V 

ac
tiv

ity
 o

f 
rib

av
iri

n 
w

as
 n

ot
 

m
od

ifi
ed

 b
y 

ab
ac

av
ir87

.  
 

 In
 a

 
ph

ar
m

ac
ok

in
et

ic
 

su
bs

tu
dy

 in
 

pa
tie

nt
s 

fro
m

 th
e 

A
N

R
S

 C
O

-1
3 

H
E

P
A

V
IH

 c
oh

or
t, 

rib
av

iri
n 

C
m

in
 w

as
 

si
m

ila
r i

n 
ab

ac
av

ir 
us

er
s 

an
d 

no
n-

us
er

s,
 a

nd
 th

er
e 

w
as

 n
o 

ev
id

en
ce

 
th

at
 a

ba
ca

vi
r u

se
 

af
fe

ct
ed

 H
C

V
 

tre
at

m
en

t 
ou

tc
om

es
 

in
cl

ud
in

g 
ra

pi
d 

(R
V

R
), 

ea
rly

 

w
ith

 ri
ba

vi
rin

.93
  

In
 a

 p
ro

sp
ec

tiv
e 

ki
ne

tic
 s

tu
dy

, 
rib

av
iri

n 
80

0 
m

g/
da

ily
 d

id
 n

ot
 

af
fe

ct
 th

e 
in

tra
ce

llu
la

r 
ph

os
ph

or
yl

at
io

n 
or

 
pl

as
m

a 
ki

ne
tic

s 
of

 
ZD

V
, 3

TC
, o

r d
4T

 
in

 H
C

V
/H

IV
-c

o-
in

fe
ct

ed
 p

at
ie

nt
s 

w
he

n 
as

se
ss

ed
 

af
te

r 8
-1

2 
w

ee
ks

 
of

 c
o-

ad
m

in
is

tra
tio

n.
94

 
H

ow
ev

er
, 

po
te

nt
ia

l f
or

 ↑
 

m
ito

ch
on

dr
ia

l 
to

xi
ci

ty
  (

e.
g.

, 
la

ct
ic

 a
ci

do
si

s)
 &

  
he

m
at

ot
ox

ic
ity

.  
 

In
 a

 c
oh

or
t o

f 5
0 

H
IV

/H
C

V
 s

ub
je

ct
s 

on
 H

A
A

R
T 

w
ho

 
st

ar
te

d 
pe

gy
la

te
d 

in
te

rfe
ro

n 
an

d 
w

ei
gh

t-a
dj

us
te

d 
rib

av
iri

n,
 8

/2
0 

(4
0%

) o
n 

co
nc

om
ita

nt
 A

ZT
 

de
ve

lo
pe

d 
gr

ad
e 

1 
or

 h
ig

he
r a

ne
m

ia
, 

ve
rs

us
 4

/3
0 

of
 c

o-
ad

m
in

is
tra

tio
n.

94
 

pe
rip

he
ra

l 
ne

ur
op

at
hy

).97
-1

00
 

10
1    

 G
iv

en
 a

va
ila

bi
lit

y 
of

 o
th

er
 N

R
TI

s 
an

d 
th

e 
co

nc
er

n 
fo

r p
ot

en
tia

l 
di

da
no

si
ne

-
in

du
ce

d 
he

pa
to

to
xi

ci
ty

 in
 

pa
tie

nt
s 

w
ith

 
un

de
rly

in
g 

liv
er

 
di

se
as

e 
(th

os
e 

re
ce

iv
in

g 
rib

av
iri

n 
as

 p
ar

t o
f H

ep
at

iti
s 

C
 tr

ea
tm

en
t),

 th
e 

co
ad

m
in

is
tr

at
io

n 
of

 ri
ba

vi
rin

 a
nd

 
di

da
no

si
ne

 is
 

no
w

 
co

nt
ra

in
di

ca
te

d.
4  

 

af
fe

ct
 th

e 
in

tra
ce

llu
la

r 
ph

os
ph

or
yl

at
io

n 
or

 
pl

as
m

a 
ki

ne
tic

s 
of

 
ZD

V
, 3

TC
, o

r d
4T

 
in

 H
C

V
/H

IV
-c

o-
in

fe
ct

ed
 p

at
ie

nt
s 

w
he

n 
as

se
ss

ed
 

af
te

r 8
-1

2 
w

ee
ks

 
of

 c
o-

ad
m

in
is

tra
tio

n.
94

 
 A

vo
id

 
co

m
bi

na
tio

n 
if 

po
ss

ib
le

. 
Po

te
nt

ia
l f

or
 ↑

 
m

ito
ch

on
dr

ia
l 

to
xi

ci
ty

 (i
.e

. 
pa

nc
re

at
iti

s,
 

la
ct

ic
 a

ci
do

si
s)

.97
-

99
 



211DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
17

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

(E
V

R
) a

nd
 

su
st

ai
ne

d 
(S

V
R

) 
vi

ro
lo

gi
ca

l 
re

sp
on

se
.88

 

Ac
hi

ev
in

g 
ad

eq
ua

te
 ri

ba
vi

rin
 

tro
ug

h 
le

ve
ls

 v
ia

 
w

ei
gh

t-b
as

ed
 

do
si

ng
 s

ho
ul

d 
ov

er
co

m
e 

an
y 

po
te

nt
ia

l n
eg

lig
ib

le
 

ef
fe

ct
 o

f 
ab

ac
av

ir,
89

, 9
0   a

nd
 

th
er

e 
is

 in
su

ffi
ci

en
t 

ev
id

en
ce

 to
 

re
co

m
m

en
d 

av
oi

di
ng

 th
is

 
co

m
bi

na
tio

n.
91

 

(1
3.

3%
) o

f t
ho

se
 

no
t o

n 
A

ZT
, 

p=
0.

04
.95

  
Th

er
ef

or
e,

 a
vo

id
 

co
m

bi
na

tio
n 

w
he

ne
ve

r 
po

ss
ib

le
;96

  
ot

he
rw

is
e,

 c
lo

se
 

m
on

ito
rin

g 
fo

r 
to

xi
ci

ty
 is

 
re

co
m

m
en

de
d.

   

R
ifa

bu
tin

 
 

32
%

 ↓
 A

ZT
 A

U
C

. 
M

ay
 re

qu
ire

 h
ig

he
r 

A
ZT

 d
os

es
. 10

2  

  
K

in
et

ic
 s

tu
dy

 
sh

ow
ed

 n
o 

si
gn

ifi
ca

nt
 

in
te

ra
ct

io
n.

10
3  

H
ow

ev
er

, c
as

e 
re

po
rt 

of
 

un
de

te
ct

ab
le

 
rif

ab
ut

in
 le

ve
ls

 
w

he
n 

co
-

ad
m

in
is

te
re

d 
w

ith
 

on
ce

 d
ai

ly
 d

dI
-B

T,
 

du
e 

to
 ↑

am
ou

nt
 o

f 
bu

ffe
r. 

S
ep

ar
at

e 
on

ce
 d

ai
ly

 d
dI

-B
T 

fro
m

 ri
fa

bu
tin

 b
y 

at
 

le
as

t 2
 h

rs
 to

 a
vo

id
 

  
 N

o 
si

gn
ifi

ca
nt

 
in

te
ra

ct
io

n.
47

 



212 DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
18

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

in
te

ra
ct

io
n.

10
4  

R
ifa

m
pi

n 
 

48
%

 ↓
 A

ZT
 A

U
C

.  
an

d 
89

%
 ↑

 A
ZT

 
cl

ea
ra

nc
e.

  M
ay

 
re

qu
ire

 h
ig

he
r A

ZT
 

do
se

s.
2,

 1
05

, 1
06

 

P
op

ul
at

io
n 

ph
ar

m
ac

ok
in

et
ic

s 
of

 3
TC

 in
 1

6 
H

IV
-

po
si

tiv
e 

su
bj

ec
ts

 
w

er
e 

si
m

ila
r 

be
fo

re
 a

nd
 d

ur
in

g 
rif

am
pi

n-
ba

se
d 

th
er

ap
y 

fo
r 

tu
be

rc
ul

os
is

.  
In

te
ra

ct
io

n 
un

lik
el

y 
to

 b
e 

of
 c

lin
ic

al
 

si
gn

ifi
ca

nc
e.

10
7  

 
 

 

R
ilp

iv
iri

ne
 

 
 

 
N

o 
do

se
 

ad
ju

st
m

en
t i

s 
re

qu
ire

d.
  

H
ow

ev
er

, 
di

da
no

si
ne

 s
ho

ul
d 

be
 a

dm
in

is
te

re
d 

on
 a

n 
em

pt
y 

st
om

ac
h 

at
 le

as
t 2

 
ho

ur
s 

be
fo

re
 o

r 4
 

ho
ur

s 
af

te
r 

ril
pi

vi
rin

e,
 w

hi
ch

 
sh

ou
ld

 b
e 

ad
m

in
is

te
re

d 
af

te
r 

a 
m

ea
l.10

8  

 
 

R
ito

na
vi

r 
 

25
%

 ↓
 A

ZT
 A

U
C

. 
D

os
ag

e 
ad

ju
st

m
en

t n
ot

 
re

co
m

m
en

de
d.

10
9,

 

11
0  

 

 
13

%
 ↑

 d
dI

 A
U

C
. 

S
pa

ce
 o

ut
 b

y 
2.

5 
ho

ur
s 

du
e 

to
 

po
te

nt
ia

l 
fo

rm
ul

at
io

n 
in

co
m

pa
tib

ili
tie

s.
57

, 

10
9,

 1
11

 

 
P

ro
sp

ec
tiv

e 
st

ud
y 

in
 h

ea
lth

y 
vo

lu
nt

ee
rs

 o
f d

4T
 

40
 m

g 
si

ng
le

 d
os

e 
pl

us
 in

di
na

vi
r 8

00
 

m
g/

rit
on

av
ir 

20
0 

m
g 

re
su

lte
d 

in
 

un
ch

an
ge

d 
d4

T 



213DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
19

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

C
m

ax
, w

hi
le

 d
4T

 
A

U
C

 ↑
 2

4%
; t

hi
s 

w
as

 n
ot

 fe
lt 

to
 b

e 
cl

in
ic

al
ly

 
si

gn
ifi

ca
nt

, a
nd

 n
o 

do
sa

ge
 

ad
ju

st
m

en
ts

 a
re

 
re

co
m

m
en

de
d.

58
 

S
aq

ui
na

vi
r 

 
N

o 
si

gn
ifi

ca
nt

 
in

te
ra

ct
io

n.
11

2  
 

 
N

o 
si

gn
ifi

ca
nt

 
in

te
ra

ct
io

n.
11

2   
 

S
ta

vu
di

ne
 (d

4T
) 

 
A

nt
ag

on
is

m
. 

A
vo

id
 

co
m

bi
na

tio
n.

6,
 1

13
 

N
o 

si
gn

ifi
ca

nt
 

in
te

ra
ct

io
n.

6  
N

o 
ki

ne
tic

 
in

te
ra

ct
io

n.
37

  
A

dd
iti

ve
 

ne
ur

op
at

hy
. 

A
dd

iti
ve

 
ne

ur
op

at
hy

. 
 

Te
no

fo
vi

r 
 

S
ee

 s
ep

ar
at

e 
ta

bl
e 

fo
r t

en
of

ov
ir 

dr
ug

 in
te

ra
ct

io
ns

. 

Te
tra

cy
cl

in
e 

 
 

 
M

ay
 ↓

 te
tra

cy
cl

in
e 

le
ve

ls
. G

iv
e 

te
tra

cy
cl

in
e 

2 
ho

ur
s 

be
fo

re
 o

r 
af

te
r d

dI
.57

  

 
 

Ti
pr

an
av

ir 
A

ba
ca

vi
r ↓

 3
5-

44
%

. A
pp

ro
pr

ia
te

 
do

se
s 

fo
r t

he
 

co
m

bi
na

tio
n 

of
 

A
B

C
 a

nd
 T

P
V

/r 
ha

ve
 n

ot
 b

ee
n 

es
ta

bl
is

he
d.

  
 

Th
e 

ad
di

tio
n 

of
 

tip
ra

na
vi

r 9
00

, 
12

00
 o

r 1
50

0 
m

g 
TI

D
 to

 s
ta

bl
e 

A
ZT

 
30

0 
m

g 
B

ID
 

(n
=1

6)
 re

su
lte

d 
in

 
46

%
 ↓

 A
ZT

 A
U

C
 

(p
<0

.0
1)

; 
in

ve
st

ig
at

or
s 

co
nc

lu
de

d 
th

is
 

w
as

 n
ot

 c
lin

ic
al

ly
 

si
gn

ifi
ca

nt
.11

4  

Th
e 

ad
di

tio
n 

of
 

tip
ra

na
vi

r 9
00

, 
12

00
 o

r 1
50

0 
m

g 
TI

D
 to

 a
 s

ta
bl

e 
re

gi
m

en
 o

f 3
TC

 
15

0 
m

g 
B

ID
 

(n
=3

0)
 re

su
lte

d 
in

 
27

%
 ↓

 3
TC

 A
U

C
 

(p
<0

.0
1)

;  
in

ve
st

ig
at

or
s 

co
nc

lu
de

d 
th

at
 th

is
 

w
as

 n
ot

 c
lin

ic
al

ly
 

Th
e 

ad
di

tio
n 

of
 

tip
ra

na
vi

r 9
00

, 
12

00
 o

r 1
50

0 
m

g 
TI

D
 to

 a
 s

ta
bl

e 
re

gi
m

en
 o

f d
dI

 
ta

bl
et

s 
20

0 
m

g 
B

ID
 (n

=4
) r

es
ul

te
d 

in
 4

6%
 ↓

 d
dI

 A
U

C
 

(p
=0

.2
2)

.  
In

ve
st

ig
at

or
s 

co
nc

lu
de

d 
th

at
 th

is
 

di
ffe

re
nc

e 
w

as
 n

ot
 

 
Th

e 
ad

di
tio

n 
of

 
tip

ra
na

vi
r 9

00
, 

12
00

 o
r 1

50
0 

m
g 

TI
D

 to
 a

 s
ta

bl
e 

re
gi

m
en

 o
f d

4T
 4

0 
m

g 
B

ID
 (n

=1
5)

 
re

su
lte

d 
in

 1
5%

 ↓
 

d4
T 

A
U

C
 (p

<0
.0

2)
.  

In
ve

st
ig

at
or

s 
co

nc
lu

de
d 

th
at

 th
is

 
di

ffe
re

nc
e 

w
as

 n
ot

 
cl

in
ic

al
ly

 



214 DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
20

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

 H
ea

lth
y 

vo
lu

nt
ee

r, 
ra

nd
om

iz
ed

, 
pa

ra
lle

l g
ro

up
 

st
ud

y 
(n

=6
0)

 o
f 

ei
th

er
 T

PV
/r 

50
0 

m
g/

10
0 

m
g 

or
 

TP
V/

r 7
50

 m
g/

20
0 

m
g 

pl
us

 A
ZT

 3
00

 
m

g 
B

ID
. A

t s
te

ad
y 

st
at

e,
  

TP
V

/r 
ca

us
ed

 a
 

56
%

–6
1%

 ↓
 in

 
ZD

V
 C

m
ax

 a
nd

 a
 

33
%

–4
3%

 ↓
 in

 
A

U
C

. Z
D

V
 d

id
 n

ot
 

af
fe

ct
 th

e 
P

K
 o

f 
TP

V
/r.

11
5    

 A
pp

ro
pr

ia
te

 d
os

es
 

fo
r t

he
 

co
m

bi
na

tio
n 

of
 

ZD
V

 a
nd

 T
P

V
/r 

ha
ve

 n
ot

 b
ee

n 
es

ta
bl

is
he

d.
  

si
gn

ifi
ca

nt
.11

4  
cl

in
ic

al
ly

 
si

gn
ifi

ca
nt

.11
4  

 H
ea

lth
y 

vo
lu

nt
ee

r, 
ra

nd
om

iz
ed

, 
pa

ra
lle

l g
ro

up
 

st
ud

y 
(n

=2
3)

 o
f 

ei
th

er
 T

PV
/r 

50
0 

m
g/

10
0 

m
g 

or
 

TP
V/

r 7
50

 m
g/

20
0 

m
g 

pl
us

 d
dI

 E
C

 
40

0 
m

g 
da

ily
. A

t 
st

ea
dy

 s
ta

te
, 3

2%
 

↑
 C

m
ax

 a
nd

 3
4%

↓
 

C
12

h 
of

 T
P

V
, 

al
th

ou
gh

 o
ve

ra
ll 

TP
V

 A
U

C
 

un
ch

an
ge

d;
 n

o 
ch

an
ge

 in
 d

dI
 P

K
 

ob
se

rv
ed

.  
11

5    
Su

gg
es

t g
iv

in
g 

dd
I E

C
 2

 h
ou

rs
 

ap
ar

t f
ro

m
 T

PV
/r.

 

si
gn

ifi
ca

nt
.11

4  

Tr
im

et
ho

pr
im

-
S

ul
fa

m
et

ho
xa

z
ol

e 

 
23

%
 ↑

 in
 A

ZT
 

A
U

C
 d

ue
 to

 T
M

P
 

co
m

po
ne

nt
. M

ay
 

be
 m

or
e 

pr
on

ou
nc

ed
 in

 
he

pa
tic

 fa
ilu

re
. 

M
on

ito
r f

or
 A

ZT
 

to
xi

ci
ty

.11
6   

43
%

 ↑
 3

TC
 A

U
C

. 
N

o 
do

sa
ge

 
ad

ju
st

m
en

t 
re

qu
ire

d.
 M

on
ito

r 
fo

r 3
TC

 s
id

e-
ef

fe
ct

s 
(i.

e.
 G

I, 
he

ad
ac

he
, f

at
ig

ue
, 

m
ya

lg
ia

s,
 ↓

 
A

N
C

).11
7  

 
 

 



215DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
21

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

  
 A

ba
ca

vi
r (

A
B

C
) 

Zi
ag

en
®

1  

 Zi
do

vu
di

ne
 (A

ZT
) 

R
et

ro
vi

r®
 2  

 La
m

iv
ud

in
e 

(3
TC

) 
3T

C
®

3  

 D
id

an
os

in
e 

(d
dI

) 
Vi

de
x®

, V
id

ex
 

EC
®

4  

 Za
lc

ita
bi

ne
 (d

dC
) 

H
iv

id
®

5  

 St
av

ud
in

e 
(d

4T
) 

Ze
rit

®
6  

V
al

ga
nc

ic
lo

vi
r 

 
 

 
C

as
e 

re
po

rt 
of

 
ac

ut
e 

pa
nc

re
at

iti
s 

w
ith

 c
om

bi
na

tio
n.

 
G

iv
en

 s
ig

ni
fic

an
t 

in
te

ra
ct

io
n 

w
ith

 d
dI

 
an

d 
ga

nc
ic

lo
vi

r, 
ca

ut
io

n 
is

 
w

ar
ra

nt
ed

 w
ith

 th
is

 
co

m
bi

na
tio

n.
11

8    

 
 

V
al

pr
oi

c 
ac

id
 

 
80

%
 ↑

 A
ZT

 
A

U
C

.11
9  U

se
 

to
ge

th
er

 w
ith

 
ca

ut
io

n,
 a

nd
 

m
on

ito
r f

or
 A

ZT
 

to
xi

ci
ty

; s
ev

er
e 

an
em

ia
 h

as
 b

ee
n 

re
po

rte
d 

w
ith

 
co

m
bi

na
tio

n 
 

se
co

nd
ar

y 
to

 
in

cr
ea

se
d 

le
ve

ls
 o

f 
A

ZT
.12

0  

  
 

 
 

Za
lc

ita
bi

ne
 

(d
dC

) 
 

N
o 

si
gn

ifi
ca

nt
 

in
te

ra
ct

io
n.

5  
 

A
nt

ag
on

is
m

. 
A

vo
id

 
co

m
bi

na
tio

n.
65

  

A
dd

iti
ve

  t
ox

ic
iti

es
. 

A
vo

id
 

co
m

bi
na

tio
n5,

 3
6  

 
A

dd
iti

ve
 

ne
ur

op
at

hy
. 

Zi
do

vu
di

ne
 

(A
ZT

) 
24

%
 ↑

 A
ZT

 A
U

C
. 

N
o 

ch
an

ge
 in

 A
B

C
 

le
ve

ls
.61

  

  
N

o 
si

gn
ifi

ca
nt

 
ki

ne
tic

 in
te

ra
ct

io
n.

3  
C

as
e 

re
po

rts
 o

f 
pr

of
ou

nd
 a

ne
m

ia
 

w
ith

 
co

m
bi

na
tio

n.
62

, 6
3  

3T
C

 m
ay

 
re

se
ns

iti
ze

 A
ZT

 to
 

H
IV

.64
  

19
%

 ↑
 d

dI
 A

U
C

; 
35

%
 ↓

 A
ZT

 A
U

C
. 

N
o 

do
sa

ge
 

ad
ju

st
m

en
ts

 
re

qu
ire

d.
 34

 

N
o 

si
gn

ifi
ca

nt
 

in
te

ra
ct

io
n.

5  
A

nt
ag

on
is

m
. 

A
vo

id
 

co
m

bi
na

tio
n.

6,
 1

13
 

 



216 DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
22

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

P
le

as
e 

no
te

:  
Th

is
 c

ha
rt 

su
m

m
ar

iz
es

 s
om

e 
of

 th
e 

m
aj

or
 d

ru
g 

in
te

ra
ct

io
ns

 id
en

tif
ie

d 
to

 d
at

e,
 b

as
ed

 o
n 

cu
rr

en
t a

va
ila

bl
e 

da
ta

; o
th

er
 d

ru
g 

in
te

ra
ct

io
ns

 
m

ay
 e

xi
st

.  
P

le
as

e 
us

e 
ca

ut
io

n 
w

he
ne

ve
r a

dd
in

g/
m

od
ify

in
g 

th
er

ap
y.

  T
he

 in
fo

rm
at

io
n 

in
 th

is
 ta

bl
e 

is
 in

te
nd

ed
 fo

r u
se

 b
y 

ex
pe

rie
nc

ed
 p

hy
si

ci
an

s 
an

d 
ph

ar
m

ac
is

ts
.  

It 
is

 n
ot

 in
te

nd
ed

 to
 re

pl
ac

e 
so

un
d 

pr
of

es
si

on
al

 ju
dg

m
en

t i
n 

in
di

vi
du

al
 s

itu
at

io
ns

, a
nd

 s
ho

ul
d 

be
 u

se
d 

in
 c

on
ju

nc
tio

n 
w

ith
 o

th
er

 
re

lia
bl

e 
so

ur
ce

s 
of

 in
fo

rm
at

io
n.

  D
ue

 to
 th

e 
ra

pi
dl

y 
ch

an
gi

ng
 n

at
ur

e 
of

 in
fo

rm
at

io
n 

ab
ou

t H
IV

 tr
ea

tm
en

t a
nd

 th
er

ap
ie

s,
 u

se
rs

 a
re

 a
dv

is
ed

 to
 re

ch
ec

k 
th

e 
in

fo
rm

at
io

n 
co

nt
ai

ne
d 

he
re

in
 w

ith
 th

e 
or

ig
in

al
 s

ou
rc

e 
be

fo
re

 a
pp

ly
in

g 
it 

to
 p

at
ie

nt
 c

ar
e.

   
 R

ef
er

en
ce

s:
 

1.
 

V
iiV

 H
ea

lth
ca

re
 U

LC
. Z

ia
ge

n 
(a

ba
ca

vi
r)

 P
ro

du
ct

 M
on

og
ra

ph
. M

on
tre

al
, Q

C
 D

ec
em

be
r 2

1,
 2

00
9.

 
 2.

 
V

iiV
 H

ea
lth

ca
re

 U
LC

. R
et

ro
vi

r (
zi

do
vu

di
ne

) P
ro

du
ct

 M
on

og
ra

ph
. M

on
tre

al
, Q

C
 F

eb
ru

ar
y 

16
, 2

01
0.

 
 3.

 
V

iiV
 H

ea
lth

ca
re

 S
hi

re
 C

an
ad

a.
 3

TC
 (l

am
iv

ud
in

e)
 P

ro
du

ct
 M

on
og

ra
ph

. M
is

si
ss

au
ga

, O
N

 A
ug

us
t 1

0,
 2

01
0.

 
 4.

 
B

ris
to

l-M
ye

rs
 S

qu
ib

b 
C

om
pa

ny
. V

id
ex

 (d
id

an
os

in
e)

 P
re

sc
rib

in
g 

In
fo

rm
at

io
n.

 P
rin

ce
to

n,
 N

J 
Fe

br
ua

ry
, 2

00
9.

 
 5.

 
H

of
fm

an
n-

La
 R

oc
he

 In
c.

 H
iv

id
 (z

al
ci

ta
bi

ne
) P

re
sc

rib
in

g 
In

fo
rm

at
io

n.
 N

ut
le

y,
 N

J 
S

ep
te

m
be

r, 
20

02
. 

 6.
 

B
ris

to
l-M

ye
rs

 S
qu

ib
b 

C
an

ad
a.

 Z
er

it 
(s

ta
vu

di
ne

) P
ro

du
ct

 M
on

og
ra

ph
. M

on
tre

al
, Q

C
 A

ug
us

t 5
, 2

01
0.

 
 7.

 
C

hi
tti

ck
 G

E
, G

ill
ot

in
 C

, M
cD

ow
el

l J
A

, e
t a

l. 
A

ba
ca

vi
r: 

ab
so

lu
te

 b
io

av
ai

la
bi

lit
y,

 b
io

eq
ui

va
le

nc
e 

of
 th

re
e 

or
al

 fo
rm

ul
at

io
ns

, a
nd

 e
ffe

ct
 o

f f
oo

d.
 

P
ha

rm
ac

ot
he

ra
py

 1
99

9;
19

:9
32

-4
2.

 
 8.

 
U

na
dk

at
 J

D
, C

ol
lie

r A
C

, C
ro

sb
ys

 S
, e

t a
l. 

P
ha

rm
ac

ok
in

et
ic

s 
of

 o
ra

l z
id

ov
ud

in
e 

(a
zi

do
th

ym
id

in
e)

 in
 p

at
ie

nt
s 

w
ith

 A
ID

S
 w

he
n 

ad
m

in
is

te
re

d 
w

ith
 a

nd
 w

ith
ou

t a
 h

ig
h-

fa
t m

ea
l. 

A
ID

S
 1

99
0;

4:
22

9-
32

. 
 9.

 
D

am
le

 B
D

, M
um

m
an

en
i V

, K
au

l S
, e

t a
l. 

La
ck

 o
f e

ffe
ct

 o
f s

im
ul

ta
ne

ou
sl

y 
ad

m
in

is
te

re
d 

di
da

no
si

ne
 e

nc
ap

su
la

te
d 

en
te

ric
 b

ea
d 

fo
rm

ul
at

io
n 

(V
id

ex
 E

C
) o

n 
or

al
 a

bs
or

pt
io

n 
of

 in
di

na
vi

r, 
ke

to
co

na
zo

le
, o

r c
ip

ro
flo

xa
ci

n.
 A

nt
im

ic
ro

bi
al

 A
ge

nt
s 

an
d 

C
he

m
ot

he
ra

py
 2

00
2;

46
:3

85
-9

1.
 

 10
. 

B
ac

h 
M

C
. P

os
si

bl
e 

dr
ug

 in
te

ra
ct

io
n 

du
rin

g 
th

er
ap

y 
w

ith
 a

zi
do

th
ym

id
in

e 
an

d 
ac

yc
lo

vi
r f

or
 A

ID
S

 [l
et

te
r].

 N
ew

 E
ng

la
nd

 J
ou

rn
al

 o
f M

ed
ic

in
e 

19
87

;3
17

:5
47

. 
 11

. 
H

ol
la

nd
er

 H
, L

ifs
on

 A
R

, M
ah

a 
M

, e
t a

l. 
P

ha
se

 I 
st

ud
y 

of
 lo

w
-d

os
e 

zi
do

vu
di

ne
 a

nd
 a

cy
cl

ov
ir 

in
 a

sy
m

pt
om

at
ic

 h
um

an
 im

m
un

od
ef

ic
ie

nc
y 

vi
ru

s 
se

ro
po

si
tiv

e 
in

di
vi

du
al

s.
 A

m
er

ic
an

 J
ou

rn
al

 o
f M

ed
ic

in
e 

19
89

;8
7(

6)
:6

28
-3

2.
 

 12
. 

M
cD

ow
el

l J
A

, C
hi

tti
ck

 G
E

, P
ila

ti-
S

te
ve

ns
 C

, e
t a

l. 
P

ha
rm

ac
ok

in
et

ic
 in

te
ra

ct
io

n 
of

 a
ba

ca
vi

r (
15

92
U

89
) a

nd
 e

th
an

ol
 in

 h
um

an
 

im
m

un
od

ef
ic

ie
nc

y 
vi

ru
s-

in
fe

ct
ed

 a
du

lts
. A

nt
im

ic
ro

bi
al

 A
ge

nt
s 

an
d 

C
he

m
ot

he
ra

py
 2

00
0;

44
:1

68
6-

90
. 

 13
. 

Li
an

g 
D

, B
re

au
x 

K
, R

od
rig

ue
z-

B
ar

ra
da

s 
M

, e
t a

l. 
A

llo
pu

rin
ol

 in
cr

ea
se

s 
di

da
no

si
ne

 a
bs

or
pt

io
n 

in
 H

IV
-in

fe
ct

ed
 p

at
ie

nt
s 

[a
bs

tra
ct

 A
49

8]
. 4

1s
t 

In
te

rs
ci

en
ce

 C
on

fe
re

nc
e 

on
 A

nt
im

ic
ro

bi
al

 A
ge

nt
s 

an
d 

C
he

m
ot

he
ra

py
, D

ec
em

be
r 1

6-
19

, 2
00

1,
 C

hi
ca

go
, I

L.
 



217DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
23

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

 14
. 

B
oe

la
er

tt 
JR

, D
om

 G
M

, H
ui

te
m

a 
A

D
R

, e
t a

l. 
Th

e 
bo

os
tin

g 
of

 d
id

an
os

in
e 

by
 a

llo
pu

rin
ol

 p
er

m
its

 a
 h

al
vi

ng
 o

f t
he

 d
id

an
os

in
e 

do
sa

ge
. A

ID
S

 
20

02
;1

6(
16

):2
22

1-
3.

 
 15

. 
V

iiV
 H

ea
lth

ca
re

 U
LC

. T
el

zi
r (

fo
sa

m
pr

en
av

ir)
 P

re
sc

rib
in

g 
In

fo
rm

at
io

n.
 M

on
tre

al
, Q

C
 J

an
ua

ry
 2

4,
 2

01
1.

 
 16

. 
B

ile
llo

 J
A

, B
ile

llo
 P

A
, S

ym
on

ds
 W

, e
t a

l. 
A

m
pr

en
av

ir 
(1

41
W

94
) i

n 
co

m
bi

na
tio

n 
w

ith
 1

59
2U

89
 is

 h
ig

hl
y 

sy
ne

rg
is

tic
 in

 v
itr

o 
[a

bs
tra

ct
 I-

21
]. 

38
th

 In
te

rs
ci

en
ce

 C
on

fe
re

nc
e 

on
 A

nt
im

ic
ro

bi
al

 A
ge

nt
s 

an
d 

C
he

m
ot

he
ra

py
, S

ep
te

m
be

r 2
4-

27
, 1

99
8,

 S
an

 D
ie

go
. 

 17
. 

S
ad

le
r B

M
, G

ill
ot

in
 C

, C
hi

tti
ck

 G
E

, e
t a

l. 
P

ha
rm

ac
ok

in
et

ic
 d

ru
g 

in
te

ra
ct

io
ns

 w
ith

 a
m

pr
en

av
ir 

[a
bs

tra
ct

 1
23

89
]. 

12
th

 W
or

ld
 A

ID
S

 
C

on
fe

re
nc

e,
 J

un
e 

28
-J

ul
y 

3,
 1

99
8,

 G
en

ev
a,

 S
w

itz
er

la
nd

. 
 18

. 
S

he
lto

n 
M

J,
 G

io
va

nn
ie

llo
 A

A
, C

lo
en

 D
, e

t a
l. 

E
ffe

ct
s 

of
 d

id
an

os
in

e 
fo

rm
ul

at
io

ns
 o

n 
th

e 
ph

ar
m

ac
ok

in
et

ic
s 

of
 a

m
pr

en
av

ir.
 P

ha
rm

ac
ot

he
ra

py
 

20
03

;2
3(

7)
:8

35
-4

2.
 

 19
. 

To
ffo

li 
G

, E
rr

an
te

 D
, C

or
on

a 
G

, e
t a

l. 
In

te
ra

ct
io

ns
 o

f a
nt

in
eo

pl
as

tic
 c

he
m

ot
he

ra
py

 w
ith

 z
id

ov
ud

in
e 

ph
ar

m
ac

ok
in

et
ic

s 
in

 p
at

ie
nt

s 
w

ith
 H

IV
-

re
la

te
d 

ne
op

la
sm

s.
 C

he
m

ot
he

ra
py

 1
99

9;
45

:4
18

-2
8.

 
 20

. 
M

um
m

an
en

i V
, R

an
da

ll 
D

, G
er

al
de

s 
M

, e
t a

l. 
S

te
ad

y-
st

at
e 

ph
ar

m
ac

ok
in

et
ic

 in
te

ra
ct

io
n 

st
ud

y 
of

 a
ta

za
na

vi
r w

ith
 la

m
iv

ud
in

e 
an

d 
zi

do
vu

di
ne

 
in

 h
ea

lth
y 

su
bj

ec
ts

 [a
bs

tra
ct

 H
17

13
]. 

42
nd

 In
te

rs
ci

en
ce

 C
on

fe
re

nc
e 

on
 A

nt
im

ic
ro

bi
al

 A
ge

nt
s 

an
d 

C
he

m
ot

he
ra

py
, S

ep
te

m
be

r 2
7-

30
, 2

00
2,

 
S

an
 D

ie
go

, C
A

. 
 21

. 
O

'M
ar

a 
E

, M
um

m
an

en
i V

, R
an

da
ll 

D
, e

t a
l. 

B
M

S
-2

32
63

2:
  a

 s
um

m
ar

y 
of

 m
ul

tip
le

-d
os

e 
ph

ar
m

ac
ok

in
et

ic
, f

oo
d 

ef
fe

ct
, a

nd
 d

ru
g 

in
te

ra
ct

io
n 

st
ud

ie
s 

in
 h

ea
lth

y 
su

bj
ec

ts
 [a

bs
tra

ct
 5

04
]. 

7t
h 

C
on

fe
re

nc
e 

on
 R

et
ro

vi
ru

se
s 

an
d 

O
pp

or
tu

ni
st

ic
 In

fe
ct

io
ns

, J
an

ua
ry

 3
0-

Fe
br

ua
ry

 2
, 2

00
0,

 S
an

 
Fr

an
ci

sc
o.

 
 22

. 
Le

e 
B

L,
 T

au
be

r M
G

, S
ad

le
r B

, e
t a

l. 
A

to
va

qu
on

e 
in

hi
bi

ts
 th

e 
gl

uc
ur

on
id

at
io

n 
an

d 
in

cr
ea

se
s 

th
e 

pl
as

m
a 

co
nc

en
tra

tio
ns

 o
f z

id
ov

ud
in

e.
 

C
lin

ic
al

 P
ha

rm
ac

ol
og

y 
an

d 
Th

er
ap

eu
tic

s 
19

96
;5

9:
14

-2
1.

 
 23

. 
P

fiz
er

 C
an

ad
a 

In
c.

 Z
ith

ro
m

ax
 P

ro
du

ct
 M

on
og

ra
ph

.  
 2

00
1.

 
 24

. 
Fl

et
ch

er
 C

V
, H

en
ry

 W
K

, N
oo

rm
oh

am
ed

 S
E

, e
t a

l. 
Th

e 
ef

fe
ct

 o
f c

im
et

id
in

e 
an

d 
ra

ni
tid

in
e 

ad
m

in
is

tra
tio

n 
w

ith
 z

id
ov

ud
in

e.
 P

ha
rm

ac
ot

he
ra

py
 

19
95

;1
5(

6)
:7

01
-8

. 
 25

. 
P

ol
is

 M
A

, P
is

ci
te

lli
 S

C
, V

og
el

 S
, e

t a
l. 

C
la

rit
hr

om
yc

in
 lo

w
er

s 
pl

as
m

a 
zi

do
vu

di
ne

 le
ve

ls
 in

 p
er

so
ns

 w
ith

 h
um

an
 im

m
un

od
ef

ic
ie

nc
y 

vi
ru

s 
in

fe
ct

io
n.

 A
nt

im
ic

ro
bi

al
 A

ge
nt

s 
&

 C
he

m
ot

he
ra

py
 1

99
7;

41
(8

):1
70

9-
14

. 
 26

. 
Fr

eu
nd

 Y
R

, D
ou

sm
an

 L
, R

ic
ci

o 
E

S
, e

t a
l. 

Im
m

un
oh

em
at

ot
ox

ic
ity

 s
tu

di
es

 w
ith

 c
om

bi
na

tio
ns

 o
f d

ap
so

ne
 a

nd
 z

id
ov

ud
in

e.
 In

te
rn

at
io

na
l 

Im
m

un
op

ha
rm

ac
ol

og
y 

20
01

;1
(1

2)
:2

13
1-

41
. 



218 DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
24

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

 27
. 

M
et

ro
ka

 C
E

, M
cM

ec
ha

n 
M

R
, A

nd
ra

da
 R

, e
t a

l. 
Fa

ilu
re

 o
f p

ro
ph

yl
ax

is
 w

ith
 d

ap
so

ne
 in

 p
at

ie
nt

s 
ta

ki
ng

 d
id

eo
xy

in
os

in
e 

[le
tte

r].
 N

ew
 E

ng
la

nd
 

Jo
ur

na
l o

f M
ed

ic
in

e 
19

91
;3

25
:7

37
. 

 28
. 

S
ah

ai
 J

, G
ar

be
r G

, G
al

lic
an

o 
K

, e
t a

l. 
E

ffe
ct

s 
of

 th
e 

an
ta

ci
ds

 in
 d

id
an

os
in

e 
ta

bl
et

s 
on

 d
ap

so
ne

 p
ha

rm
ac

ok
in

et
ic

s.
 A

nn
al

s 
of

 In
te

rn
al

 
M

ed
ic

in
e 

19
95

;1
23

:5
84

-7
. 

 29
. 

Ta
bu

re
t A

, S
in

gl
as

 E
. D

ru
g 

in
te

ra
ct

io
ns

 w
ith

 a
nt

iv
ira

l d
ru

gs
. C

lin
ic

al
 P

ha
rm

ac
ok

in
et

ic
s 

19
96

;3
0(

5)
:3

85
-4

01
. 

 30
. 

Ja
ns

se
n 

In
c.

 P
re

zi
st

a 
(d

ar
un

av
ir)

 P
ro

du
ct

 M
on

og
ra

ph
. T

or
on

to
, O

nt
ar

io
 S

ep
te

m
be

r 2
1,

 2
01

1.
 

 31
. 

S
ek

ar
 V

, S
pi

no
sa

-G
uz

m
an

 S
, D

e 
P

ae
pe

 E
, e

t a
l. 

P
ha

rm
ac

ok
in

et
ic

 in
te

ra
ct

io
n 

tri
al

 b
et

w
ee

n 
da

ru
na

vi
r i

n 
co

m
bi

na
tio

n 
w

ith
 lo

w
-d

os
e 

rit
on

av
ir 

an
d 

di
da

no
si

ne
 [a

bs
tra

ct
 W

E
P

E
B

01
2]

. 4
th

 In
te

rn
at

io
na

l A
ID

S
 S

oc
ie

ty
 C

on
fe

re
nc

e 
on

 H
IV

 P
at

ho
ge

ne
si

s,
 T

re
at

m
en

t a
nd

 
P

re
ve

nt
io

n,
 J

ul
y 

22
-2

5,
 2

00
7,

 S
yd

ne
y,

 A
us

tra
lia

. 
 32

. 
A

go
ur

on
 P

ha
rm

ac
eu

tic
al

s 
C

an
ad

a 
Lt

d.
 R

es
cr

ip
to

r (
de

la
vi

rd
in

e)
 P

re
sc

rib
in

g 
In

fo
rm

at
io

n.
 M

is
si

ss
au

ga
, O

nt
ar

io
  2

00
1.

 
 33

. 
M

or
se

 G
D

, F
is

ch
l M

A
, S

he
lto

n 
M

J,
 e

t a
l. 

S
in

gl
e-

do
se

 p
ha

rm
ac

ok
in

et
ic

s 
of

 d
el

av
ird

in
e 

m
es

yl
at

e 
an

d 
di

da
no

si
ne

 in
 p

at
ie

nt
s 

w
ith

 h
um

an
 

im
m

un
od

ef
ic

ie
nc

y 
vi

ru
s 

in
fe

ct
io

n.
 A

nt
im

ic
ro

bi
al

 A
ge

nt
s 

an
d 

C
he

m
ot

he
ra

py
 1

99
7;

41
:1

69
-7

4.
 

 34
. 

B
ar

ry
 M

, H
ow

e 
JL

, O
rm

es
he

r S
, e

t a
l. 

P
ha

rm
ac

ok
in

et
ic

s 
of

 z
id

ov
ud

in
e 

an
d 

di
de

ox
yi

no
si

ne
 a

lo
ne

 a
nd

 in
 c

om
bi

na
tio

n 
in

 p
at

ie
nt

s 
w

ith
 

ac
qu

ire
d 

im
m

un
od

ef
ic

ie
nc

y 
sy

nd
ro

m
e.

 B
rit

is
h 

Jo
ur

na
l o

f C
lin

ic
al

 P
ha

rm
ac

ol
og

y 
19

94
;3

7:
42

1-
6.

 
 35

. 
S

ah
ai

 J
, G

al
lic

an
o 

K
, S

eg
ui

n 
I, 

et
 a

l. 
In

te
ra

ct
io

n 
be

tw
ee

n 
zi

do
vu

di
ne

 (Z
D

V
) a

nd
 d

id
an

os
in

e 
(d

dI
) [

ab
st

ra
ct

 8
2]

. 3
4t

h 
In

te
rs

ci
en

ce
 

C
on

fe
re

nc
e 

on
 A

nt
im

ic
ro

bi
al

 A
ge

nt
s 

an
d 

C
he

m
ot

he
ra

py
, O

ct
ob

er
 4

-7
, 1

99
4,

 N
ew

 O
rle

an
s.

 
 36

. 
Le

La
ch

eu
r S

F,
 S

im
on

 G
L.

 E
xa

ce
rb

at
io

n 
of

 d
id

eo
xy

cy
tid

in
e-

in
du

ce
d 

ne
ur

op
at

hy
 w

ith
 d

id
eo

xy
in

os
in

e.
 J

ou
rn

al
 o

f t
he

 A
cq

ui
re

d 
Im

m
un

e 
D

ef
ic

ie
nc

y 
 S

yn
dr

om
e 

19
91

;4
:5

38
-9

. 
 37

. 
S

ei
fe

rt 
R

D
, S

te
w

ar
t M

B
, S

ra
m

ek
 J

J,
 e

t a
l. 

P
ha

rm
ac

ok
in

et
ic

s 
of

 c
o-

ad
m

in
is

te
re

d 
di

da
no

si
ne

 a
nd

 s
ta

vu
di

ne
 in

 H
IV

-s
er

op
os

iti
ve

 m
al

e 
pa

tie
nt

s.
 B

rit
is

h 
Jo

ur
na

l o
f C

lin
ic

al
 P

ha
rm

ac
ol

og
y 

19
94

;3
8:

40
5-

10
. 

 38
. 

D
ic

en
zo

 R
, F

or
re

st
 A

, S
qu

ire
s 

K
E

, e
t a

l. 
In

di
na

vi
r, 

ef
av

ire
nz

, a
nd

 a
ba

ca
vi

r p
ha

rm
ac

ok
in

et
ic

s 
in

 h
um

an
 im

m
un

od
ef

ic
ie

nc
y 

vi
ru

s-
in

fe
ct

ed
 

su
bj

ec
ts

. a
nt

im
ic

ro
bi

al
 A

ge
nt

s 
an

d 
C

he
m

ot
he

ra
py

 2
00

3;
47

(6
):1

92
9-

35
. 

 39
. 

B
ris

to
l-M

ye
rs

 S
qu

ib
b 

C
an

ad
a.

 S
us

tiv
a 

(e
fa

vi
re

nz
) P

re
sc

rib
in

g 
In

fo
rm

at
io

n.
 M

on
tre

al
, Q

C
 J

un
e 

11
, 2

01
2.

 
 40

. 
R

am
an

at
ha

n 
R

, S
he

n 
G

, H
in

kl
e 

J,
 e

t a
l. 

P
ha

rm
ac

ok
in

et
ic

s 
of

 c
oa

dm
in

is
te

re
d 

rit
on

av
ir-

bo
os

te
d 

el
vi

te
gr

av
ir 

an
d 

zi
do

vu
di

ne
, d

id
an

os
in

e,
 

st
av

ud
in

e,
 o

r a
ba

ca
vi

r  
J 

A
cq

ui
r I

m
m

un
e 

D
ef

ic
 S

yn
dr

 2
00

7;
46

(2
):1

60
-6

6.
 



219DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
25

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

 41
. 

W
an

g 
LH

, B
lu

m
 M

R
, H

ui
 J

, e
t a

l. 
La

ck
 o

f s
ig

ni
fic

an
t p

ha
rm

ac
ok

in
et

ic
 in

te
ra

ct
io

ns
 b

et
w

ee
n 

em
tri

ci
ta

bi
ne

 a
nd

 o
th

er
 n

uc
le

os
id

e 
an

tiv
ira

ls
 in

 
he

al
th

y 
vo

lu
nt

ee
rs

 [a
bs

tra
ct

 A
 5

05
]. 

41
st

 In
te

rs
ci

en
ce

 C
on

fe
re

nc
e 

on
 A

nt
im

ic
ro

bi
al

 A
ge

nt
s 

an
d 

C
he

m
ot

he
ra

py
, D

ec
em

be
r 1

6-
19

, 2
00

1,
 

C
hi

ca
go

, I
L.

 
 42

. 
H

oe
ch

st
 M

ar
io

n 
R

ou
ss

el
. A

lle
gr

a 
P

ro
du

ct
 M

on
og

ra
ph

.  
 2

00
0.

 
 43

. 
A

st
ra

 P
ha

rm
ac

eu
tic

al
 P

ro
du

ct
s 

In
c.

 F
os

ca
vi

r P
ro

du
ct

 M
on

og
ra

ph
. W

es
tb

or
ou

gh
, M

A
  2

00
0.

 
 44

. 
S

ah
ai

 J
, G

al
lic

an
o 

K
, P

ak
ut

s 
A

, e
t a

l. 
E

ffe
ct

 o
f f

lu
co

na
zo

le
 o

n 
zi

do
vu

di
ne

 p
ha

rm
ac

ok
in

et
ic

s 
in

 p
at

ie
nt

s 
in

fe
ct

ed
 w

ith
 h

um
an

 
im

m
un

od
ef

ic
ie

nc
y 

vi
ru

s 
[s

ee
 c

om
m

en
ts

]. 
Jo

ur
na

l o
f I

nf
ec

tio
us

 D
is

ea
se

s 
19

94
;1

69
(5

):1
10

3-
7.

 
 45

. 
B

ru
zz

es
e 

V
L,

 G
ill

um
 J

G
, I

sr
ae

l D
S

, e
t a

l. 
E

ffe
ct

 o
f f

lu
co

na
zo

le
 o

n 
ph

ar
m

ac
ok

in
et

ic
s 

of
 2

',3
'-d

id
io

xy
in

os
in

e 
in

 p
er

so
ns

 s
er

op
os

iti
ve

 fo
r 

hu
m

an
 im

m
un

od
ef

ic
ie

nc
y 

vi
ru

s.
 A

nt
im

ic
ro

bi
al

 A
ge

nt
s 

an
d 

C
he

m
ot

he
ra

py
 1

99
5;

39
:1

05
0-

3.
 

 46
. 

D
am

le
 B

, H
es

s 
H

, K
au

l S
, e

t a
l. 

A
bs

en
ce

 o
f c

lin
ic

al
ly

 re
le

va
nt

 d
ru

g 
in

te
ra

ct
io

ns
 fo

llo
w

in
g 

si
m

ul
ta

ne
ou

s 
ad

m
in

is
tra

tio
n 

of
 d

id
an

os
in

e-
en

ca
ps

ul
at

ed
, e

nt
er

ic
-c

oa
te

d 
be

ad
 fo

rm
ul

at
io

n 
w

ith
 e

ith
er

 it
ra

co
na

zo
le

 o
r f

lu
co

na
zo

le
. B

io
ph

ar
m

 D
ru

g 
D

is
po

si
tio

n 
20

02
;2

3(
2)

:5
9-

66
. 

 47
. 

P
is

ci
te

lli
 S

C
, K

el
ly

 G
, W

al
ke

r R
E

, e
t a

l. 
A

 m
ul

tip
le

 d
ru

g 
in

te
ra

ct
io

n 
st

ud
y 

of
 s

ta
vu

di
ne

 w
ith

 a
ge

nt
s 

fo
r o

pp
or

tu
ni

st
ic

 in
fe

ct
io

ns
 in

 h
um

an
 

im
m

un
od

ef
ic

ie
nc

y 
vi

ru
s-

in
fe

ct
ed

 p
at

ie
nt

s.
 A

nt
im

ic
ro

b 
A

ge
nt

s 
C

he
m

ot
he

r 1
99

9;
43

(3
):6

47
-5

0.
 

 48
. 

H
oc

hs
te

r H
, D

ie
te

ric
h 

D
, B

oz
ze

tte
 S

, e
t a

l. 
To

xi
ci

ty
 o

f c
om

bi
ne

d 
ga

nc
ic

lo
vi

r a
nd

 z
id

ov
ud

in
e 

fo
r c

yt
om

eg
al

ov
iru

s 
di

se
as

e 
as

so
ci

at
ed

 w
ith

 
A

ID
S

. A
nn

al
s 

of
 In

te
rn

al
 M

ed
ic

in
e 

19
90

;1
13

(2
):1

11
-7

. 
 49

. 
C

im
oc

h 
P

J,
 L

av
el

le
 J

, P
ol

la
rd

 R
, e

t a
l. 

P
ha

rm
ac

ok
in

et
ic

s 
of

 o
ra

l g
an

ci
cl

ov
ir 

al
on

e 
an

d 
in

 c
om

bi
na

tio
n 

w
ith

 z
id

ov
ud

in
e,

 d
id

an
os

in
e,

 a
nd

 
pr

ob
en

ec
id

 in
 H

IV
-in

fe
ct

ed
 s

ub
je

ct
s.

 J
ou

rn
al

 o
f t

he
 A

cq
ui

re
d 

Im
m

un
e 

D
ef

ic
ie

nc
y 

 S
yn

dr
om

e 
19

98
;1

7(
3)

:2
27

-3
4.

 
 50

. 
Ju

ng
 D

, G
rif

fy
 K

, D
or

r A
, e

t a
l. 

E
ffe

ct
 o

f h
ig

h-
do

se
 o

ra
l g

an
ci

cl
ov

ir 
on

 d
id

an
os

in
e 

di
sp

os
iti

on
 in

 h
um

an
 im

m
un

od
ef

ic
ie

nc
y 

vi
ru

s 
(H

IV
)-

po
si

tiv
e 

pa
tie

nt
s.

 J
ou

rn
al

 o
f C

lin
ic

al
 P

ha
rm

ac
ol

og
y 

19
98

;3
8(

11
):1

05
7-

62
. 

 51
. 

Fr
as

ci
no

 R
J,

 G
ai

ne
s 

G
rif

fy
 K

, J
un

g 
D

, e
t a

l. 
M

ul
tip

le
 d

os
e 

cr
os

so
ve

r s
tu

dy
 o

f I
V

 g
an

ci
cl

ov
ir 

in
du

ct
io

n 
do

se
 (5

 m
g/

kg
 IV

 q
12

h)
 a

nd
 

di
da

no
si

ne
 (2

00
 m

g 
po

 q
12

h)
 in

 H
IV

-in
fe

ct
ed

 p
er

so
ns

 [a
bs

tra
ct

 A
-2

7]
. 3

5t
h 

In
te

rs
ci

en
ce

 C
on

fe
re

nc
e 

on
 A

nt
im

ic
ro

bi
al

 A
ge

nt
s 

an
d 

C
he

m
ot

he
ra

py
, S

ep
te

m
be

r 1
7-

20
, 1

99
5,

 S
an

 F
ra

nc
is

co
. 

 52
. 

R
ay

 A
, O

ls
on

 L
, F

rid
la

nd
 A

. R
ol

e 
of

 p
ur

in
e 

nu
cl

eo
si

de
 p

ho
sp

ho
ry

la
se

 in
 in

te
ra

ct
io

ns
 b

et
w

ee
n 

2'
,3

'-d
id

eo
xy

in
os

in
e 

an
d 

al
lo

pu
rin

ol
, 

ga
nc

ic
lo

vi
r o

r t
en

of
ov

ir.
 A

nt
im

ic
ro

b 
A

ge
nt

s 
C

he
m

ot
he

r 2
00

4;
48

:1
08

9-
95

. 
 53

. 
R

am
an

at
ha

n 
S

, L
ag

an
 K

, P
lu

m
m

er
 A

, e
t a

l. 
La

ck
 o

f c
lin

ic
al

ly
 re

le
va

nt
 d

ru
g-

dr
ug

 in
te

ra
ct

io
n 

be
tw

ee
n 

th
e 

rit
on

av
ir-

bo
os

te
d 

H
IV

 in
te

gr
as

e 
in

hi
bi

to
r G

S
-9

13
7 

an
d 

zi
do

vu
di

ne
 [a

bs
tra

ct
 T

U
P

E
00

88
]. 

X
V

I I
nt

er
na

tio
na

l A
ID

S
 C

on
fe

re
nc

e,
 A

ug
us

t 1
3-

18
 2

00
6,

 T
or

on
to

, C
an

ad
a.

 



220 DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
26

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

 54
. 

R
am

an
at

ha
n 

S
, S

ki
lli

ng
to

n 
J,

 P
lu

m
m

er
 A

, e
t a

l. 
La

ck
 o

f c
lin

ic
al

ly
 re

le
va

nt
 d

ru
g-

dr
ug

 in
te

ra
ct

io
n 

be
tw

ee
n 

rit
on

av
ir-

bo
os

te
d 

G
S

-9
13

7 
an

d 
em

tri
ci

ta
bi

ne
/te

no
fo

vi
r d

is
op

ro
xi

l f
um

ar
at

e 
[a

bs
tra

ct
 T

U
P

E
00

80
]. 

X
V

I I
nt

er
na

tio
na

l A
ID

S
 C

on
fe

re
nc

e 
A

ug
us

t 1
3-

18
 2

00
6,

 T
or

on
to

, C
an

ad
a.

 
 55

. 
M

er
ck

 F
ro

ss
t C

an
ad

a 
Lt

d.
 C

rix
iv

an
 (i

nd
in

av
ir)

 P
ro

du
ct

 M
on

og
ra

ph
. K

irk
la

nd
, Q

C
 A

pr
il 

17
, 2

01
2.

 
 56

. 
S

he
lto

n 
M

J,
 M

ei
 J

H
, H

ew
itt

 R
G

, e
t a

l. 
If 

ta
ke

n 
1 

ho
ur

 b
ef

or
e 

in
di

na
vi

r, 
di

da
no

si
ne

 d
oe

s 
no

t a
ffe

ct
 in

di
na

vi
r e

xp
os

ur
e,

 d
es

pi
te

 p
er

si
st

en
t 

bu
ffe

rin
g 

ef
fe

ct
s.

 A
nt

im
ic

ro
bi

al
 A

ge
nt

s 
an

d 
C

he
m

ot
he

ra
py

 2
00

1;
45

:2
98

-3
00

. 
 57

. 
B

ris
to

l-M
ye

rs
 S

qu
ib

b 
C

an
ad

a.
 V

id
ex

 E
C

 (d
id

an
os

in
e 

en
te

ric
 c

oa
te

d)
 P

ro
du

ct
 M

on
og

ra
ph

. M
on

tre
al

, Q
C

 M
ay

 1
2,

 2
01

0.
 

 58
. 

K
au

l S
, A

ga
rw

al
a 

S
, H

es
s 

H
, e

t a
l. 

Th
e 

ef
fe

ct
 o

f c
oa

dm
in

is
tra

tio
n 

of
 in

di
na

vi
r a

nd
 ri

to
na

vi
r o

n 
th

e 
ph

ar
m

ac
ok

in
et

ic
s 

of
 s

ta
vu

di
ne

 [a
bs

tra
ct

 
A

18
25

]. 
42

nd
 In

te
rs

ci
en

ce
 C

on
fe

re
nc

e 
on

 A
nt

im
ic

ro
bi

al
 A

ge
nt

s 
an

d 
C

he
m

ot
he

ra
py

, S
ep

te
m

be
r 2

7-
30

, 2
00

2,
 S

an
 D

ie
go

, C
A

. 
 59

. 
Ja

ns
se

n-
O

rth
o 

In
c.

 S
po

ra
no

x 
(it

ra
co

na
zo

le
) P

ro
du

ct
 M

on
og

ra
ph

. T
or

on
to

 M
ay

 2
0,

 2
00

8.
 

 60
. 

M
ay

 D
B

, D
re

w
 R

H
, Y

ed
in

ak
 K

C
, e

t a
l. 

E
ffe

ct
 o

f s
im

ul
ta

ne
ou

s 
di

da
no

si
ne

 a
dm

in
is

tra
tio

n 
on

 it
ra

co
na

zo
le

 a
bs

or
pt

io
n 

in
 h

ea
lth

y 
vo

lu
nt

ee
rs

. 
P

ha
rm

ac
ot

he
ra

py
 1

99
4;

14
:5

09
-1

3.
 

 61
. 

S
ym

on
ds

 W
T,

 M
cD

ow
el

l J
, C

hi
tti

ck
 G

, e
t a

l. 
Th

e 
sa

fe
ty

 a
nd

 p
ha

rm
ac

ok
in

et
ic

s 
of

 G
W

15
9U

89
, z

id
ov

ud
in

e 
(Z

D
V

) a
nd

 la
m

iv
ud

in
e 

(3
TC

) 
al

on
e 

an
d 

in
 c

om
bi

na
tio

n 
af

te
r s

in
gl

e-
do

se
 a

dm
in

is
tra

tio
n 

in
 H

IV
-in

fe
ct

ed
 p

at
ie

nt
s 

[a
bs

tra
ct

 P
19

]. 
A

ID
S

 1
99

6;
10

(S
up

pl
 2

):S
23

. 
 62

. 
H

es
te

r E
K

, P
ea

co
ck

 J
E

. P
ro

fo
un

d 
an

d 
un

an
tic

ip
at

ed
 a

ne
m

ia
 w

ith
 la

m
iv

ud
in

e-
zi

do
vu

di
ne

 c
om

bi
na

tio
n 

th
er

ap
y 

in
 z

id
ov

ud
in

e-
ex

pe
rie

nc
ed

 
pa

tie
nt

s 
w

ith
 H

IV
 in

fe
ct

io
n.

 A
ID

S
 1

99
8;

12
:4

39
-5

1.
 

 63
. 

Ts
en

g 
A

, F
le

tc
he

r D
, G

ol
d 

W
, e

t a
l. 

P
re

ci
pi

to
us

 d
ec

lin
es

 in
 h

em
og

lo
bi

n 
w

ith
 c

om
bi

na
tio

n 
A

ZT
/3

TC
. 4

th
 N

at
io

na
l C

on
fe

re
nc

e 
on

 
R

et
ro

vi
ru

se
s 

an
d 

O
pp

or
tu

ni
st

ic
 In

fe
ct

io
ns

, J
an

ua
ry

, 1
99

7,
 W

as
hi

ng
to

n.
 

 64
. 

La
rd

er
 B

A
, K

em
p 

S
D

, H
ar

rig
an

 P
R

. P
ot

en
tia

l m
ec

ha
ni

sm
 fo

r s
us

ta
in

ed
 a

nt
ire

tro
vi

ra
l e

ffi
ca

cy
 o

f A
ZT

-3
TC

 c
om

bi
na

tio
n 

th
er

ap
y.

 S
ci

en
ce

 
19

95
;2

69
(5

22
4)

:6
96

-9
. 

 65
. 

V
ea

l G
J,

 H
og

ga
rd

 P
G

, B
ar

ry
 M

G
, e

t a
l. 

In
te

ra
ct

io
n 

be
tw

ee
n 

la
m

iv
ud

in
e 

(3
TC

) a
nd

 o
th

er
 n

uc
le

os
id

e 
an

al
og

ue
s 

fo
r i

nt
ra

ce
llu

la
r 

ph
os

ph
or

yl
at

io
n 

[le
tte

r].
 A

ID
S

 1
99

6;
10

:5
46

-8
. 

 66
. 

V
iiV

 H
ea

lth
ca

re
 U

LC
. C

el
se

nt
ri 

(m
ar

av
iro

c)
 P

ro
du

ct
 M

on
og

ra
ph

. M
on

tre
al

, Q
C

 F
eb

ru
ar

y 
13

, 2
01

2.
 

 67
. 

S
el

le
rs

 E
, L

am
 R

, M
cD

ow
el

l J
, e

t a
l. 

Th
e 

ph
ar

m
ac

ok
in

et
ic

s 
of

 a
ba

ca
vi

r a
nd

 m
et

ha
do

ne
 fo

llo
w

in
g 

co
ad

m
in

is
tra

tio
n:

 C
N

A
A

10
12

 [a
bs

tra
ct

 
66

3]
. 3

9t
h 

In
te

rs
ci

en
ce

 C
on

fe
re

nc
e 

on
 A

nt
im

ic
ro

bi
al

 A
ge

nt
s 

an
d 

C
he

m
ot

he
ra

py
, S

ep
te

m
be

r 2
6-

28
, 1

99
9,

 S
an

 F
ra

nc
is

co
, C

A
. 

 



221DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
27

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

68
. 

M
cC

an
ce

-K
at

z 
E

F,
 R

ai
ne

y 
P

M
, P

 P
J,

 e
t a

l. 
M

et
ha

do
ne

 e
ffe

ct
s 

on
 z

id
ov

ud
in

e 
di

sp
os

iti
on

 (A
ID

S
 c

lin
ic

al
 tr

ia
ls

 g
ro

up
 2

62
). 

Jo
ur

na
l o

f t
he

 
A

cq
ui

re
d 

Im
m

un
e 

D
ef

ic
ie

nc
y 

 S
yn

dr
om

e 
19

98
;1

8:
43

5-
43

. 
 69

. 
M

cC
an

ce
-K

at
z 

E
F,

 R
ai

ne
y 

P
M

, F
rie

dl
an

d 
G

, e
t a

l. 
E

ffe
ct

 o
f o

pi
oi

d 
de

pe
nd

en
ce

 p
ha

rm
ac

ot
he

ra
pi

es
 o

n 
zi

do
vu

di
ne

 d
is

po
si

tio
n.

 A
m

er
ic

an
 

Jo
ur

na
l o

f A
dd

ic
tio

ns
 2

00
1;

10
(4

):2
96

-3
07

. 
 70

. 
R

ai
ne

y 
P

M
, F

rie
dl

an
d 

G
, M

cC
an

ce
-K

at
z 

E
F,

 e
t a

l. 
In

te
ra

ct
io

n 
of

 m
et

ha
do

ne
 w

ith
 d

id
an

os
in

e 
an

d 
st

av
ud

in
e.

 J
ou

rn
al

 o
f t

he
 A

cq
ui

re
d 

Im
m

un
e 

D
ef

ic
ie

nc
y 

 S
yn

dr
om

e 
20

00
;2

4(
3)

:2
41

-8
. 

 71
. 

M
ar

to
re

ll 
J,

 B
ru

ne
t M

, G
ar

cí
a 

F,
 e

t a
l. 

M
yc

op
he

no
la

te
 m

of
et

il 
lo

w
er

s 
pl

as
m

a 
ne

vi
ra

pi
ne

 c
on

ce
nt

ra
tio

ns
 b

ut
 h

as
 n

o 
ef

fe
ct

 o
n 

in
tra

ce
llu

la
r 

tri
ph

os
ph

at
e 

co
nc

en
tra

tio
ns

 [a
bs

tra
ct

 5
39

]. 
10

th
 C

on
fe

re
nc

e 
on

 R
et

ro
vi

ru
se

s 
an

d 
O

pp
or

tu
ni

st
ic

 In
fe

ct
io

ns
, F

eb
ru

ar
y 

10
-1

4,
 2

00
3,

 B
os

to
n,

 
M

A
. 

 72
. 

P
fiz

er
 C

an
ad

a 
In

c.
 V

ira
ce

pt
 (n

el
fin

av
ir)

 P
ro

du
ct

 M
on

og
ra

ph
. K

irk
la

nd
, Q

C
 M

ar
ch

 4
, 2

01
1.

 
 73

. 
B

oe
hr

in
ge

r I
ng

el
he

im
 (C

an
ad

a)
 L

td
. V

ira
m

un
e 

an
d 

V
ira

m
un

e 
X

R
 (n

ev
ira

pi
ne

) P
ro

du
ct

 M
on

og
ra

ph
. B

ur
lin

gt
on

, O
N

 M
ay

 3
0,

 2
01

1.
 

 74
. 

Le
itz

 G
, L

am
so

n 
M

, L
io

ne
tti

 D
, e

t a
l. 

N
ev

ira
pi

ne
/la

m
iv

ud
in

e 
dr

ug
-d

ru
g 

in
te

ra
ct

io
n 

st
ud

y 
in

 H
IV

 in
fe

ct
ed

 p
at

ie
nt

s 
[a

bs
tra

ct
 1

22
17

]. 
12

th
 

W
or

ld
 A

ID
S

 C
on

fe
re

nc
e,

 J
un

e 
28

-J
ul

y 
3,

 1
99

8,
 G

en
ev

a,
 S

w
itz

er
la

nd
. 

 75
. 

M
ur

ph
y 

R
L,

 M
on

ta
ne

r J
. N

ev
ira

pi
ne

: a
 re

vi
ew

 o
f i

ts
 d

ev
el

op
m

en
t, 

ph
ar

m
ac

ol
og

ic
al

 p
ro

fil
e 

an
d 

po
te

nt
ia

l f
or

 c
lin

ic
al

 u
se

. E
xp

er
t O

pi
ni

on
 o

n 
In

ve
st

ig
at

io
na

l D
ru

gs
 1

99
6;

5:
11

83
-9

9.
 

 76
. 

D
'A

qu
ila

 R
T,

 H
ug

he
s 

M
D

, J
oh

ns
on

 V
A

, e
t a

l. 
N

ev
ira

pi
ne

, z
id

ov
ud

in
e,

 a
nd

 d
id

an
os

in
e 

co
m

pa
re

d 
w

ith
 z

id
ov

ud
in

e 
an

d 
di

da
no

si
ne

 in
 

pa
tie

nt
s 

w
ith

 H
IV

-1
 in

fe
ct

io
n.

 A
nn

al
s 

of
 In

te
rn

al
 M

ed
ic

in
e 

19
96

;1
24

:1
01

9-
30

. 
 77

. 
S

ah
ai

 J
, G

al
lic

an
o 

K
, G

ar
be

r G
, e

t a
l. 

E
va

lu
at

io
n 

of
 th

e 
in

 v
iv

o 
ef

fe
ct

 o
f n

ap
ro

xe
n 

on
 z

id
ov

ud
in

e 
ph

ar
m

ac
ok

in
et

ic
s 

in
 p

at
ie

nt
s 

in
fe

ct
ed

 w
ith

 
hu

m
an

 im
m

un
od

ef
ic

ie
nc

y 
vi

ru
s.

 C
lin

ic
al

 P
ha

rm
ac

ol
og

y 
an

d 
Th

er
ap

eu
tic

s 
19

92
;5

2:
46

4-
70

. 
 78

. 
B

ar
ry

 M
, H

ow
e 

J,
 B

ac
k 

D
, e

t a
l. 

Th
e 

ef
fe

ct
s 

of
 in

do
m

et
ha

ci
n 

an
d 

na
pr

ox
en

 o
n 

zi
do

vu
di

ne
 p

ha
rm

ac
ok

in
et

ic
s.

 B
rit

is
h 

Jo
ur

na
l o

f C
lin

ic
al

 
P

ha
rm

ac
ol

og
y 

19
93

;3
6:

82
-5

. 
 79

. 
Fo

is
y 

M
M

, S
la

yt
er

 K
L,

 H
ew

itt
 R

G
, e

t a
l. 

P
an

cr
ea

tit
is

 d
ur

in
g 

in
tra

ve
no

us
 p

en
ta

m
id

in
e 

th
er

ap
y 

in
 a

n 
A

ID
S

 p
at

ie
nt

 w
ith

 p
rio

r e
xp

os
ur

e 
to

 
di

da
no

si
ne

. A
nn

al
s 

of
 P

ha
rm

ac
ot

he
ra

py
 1

99
4;

28
(9

):1
02

5-
8.

 
 80

. 
K

or
nh

au
se

r D
M

, P
et

ty
 B

G
, H

en
dr

ix
 C

W
, e

t a
l. 

P
ro

be
ne

ci
d 

an
d 

zi
do

vu
di

ne
 m

et
ab

ol
is

m
. L

an
ce

t 1
98

9;
2(

86
61

):4
73

-5
. 

 81
. 

P
el

oq
ui

n 
C

A
, N

itt
a 

A
T,

 B
ur

m
an

 W
J,

 e
t a

l. 
Lo

w
 a

nt
itu

be
rc

ul
os

is
 d

ru
g 

co
nc

en
tra

tio
ns

 in
 p

at
ie

nt
s 

w
ith

 A
ID

S
. A

nn
al

s 
of

 P
ha

rm
ac

ot
he

ra
py

 
19

96
;3

0:
91

9-
25

. 



222 DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
28

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

 82
. 

S
ah

ai
 J

, G
al

lic
an

o 
K

, O
liv

er
as

 L
, e

t a
l. 

C
at

io
ns

 in
 th

e 
di

da
no

si
ne

 ta
bl

et
 re

du
ce

 c
ip

ro
flo

xa
ci

n 
bi

oa
va

ila
bi

lit
y.

 C
lin

 P
ha

rm
ac

ol
 T

he
r 

19
93

;5
3:

29
2-

7.
 

 83
. 

S
ah

ai
 J

. A
vo

id
in

g 
th

e 
ci

pr
of

lo
xa

ci
n-

di
da

no
si

ne
 in

te
ra

ct
io

n 
[le

tte
r].

 A
nn

 In
te

rn
 M

ed
 1

99
5;

12
3:

39
4-

5.
 

 84
. 

V
is

po
 E

, B
ar

re
iro

 P
, P

in
ed

a 
JA

, e
t a

l. 
Lo

w
 re

sp
on

se
 to

 p
eg

yl
at

ed
 in

te
rfe

ro
n 

pl
us

 ri
ba

vi
rin

 in
 H

IV
-in

fe
ct

ed
 p

at
ie

nt
s 

w
ith

 c
hr

on
ic

 h
ep

at
iti

s 
C

 
tre

at
ed

 w
ith

 a
ba

ca
vi

r. 
A

nt
iv

ir 
Th

er
 2

00
8;

13
(3

):4
29

-3
7.

 
 85

. 
La

uf
er

 N
, L

ag
un

o 
M

, P
er

ez
 I,

 e
t a

l. 
A

ba
ca

vi
r d

oe
s 

no
t i

nf
lu

en
ce

 th
e 

ra
te

 o
f v

iro
lo

gi
ca

l r
es

po
ns

e 
in

 H
IV

-H
C

V
-c

oi
nf

ec
te

d 
pa

tie
nt

s 
tre

at
ed

 
w

ith
 p

eg
yl

at
ed

 in
te

rfe
ro

n 
an

d 
w

ei
gh

t-a
dj

us
te

d 
rib

av
iri

n.
 A

nt
iv

ir 
Th

er
 2

00
8;

13
(7

):9
53

-7
. 

 86
. 

M
ira

 J
A

, L
op

ez
-C

or
te

s 
LF

, B
ar

re
iro

 P
, e

t a
l. 

E
ffi

ca
cy

 o
f p

eg
yl

at
ed

 in
te

rfe
ro

n 
pl

us
 ri

ba
vi

rin
 tr

ea
tm

en
t i

n 
H

IV
/h

ep
at

iti
s 

C
 v

iru
s 

co
-in

fe
ct

ed
 

pa
tie

nt
s 

re
ce

iv
in

g 
ab

ac
av

ir 
pl

us
 la

m
iv

ud
in

e 
or

 te
no

fo
vi

r p
lu

s 
ei

th
er

 la
m

iv
ud

in
e 

or
 e

m
tri

ci
ta

bi
ne

 a
s 

nu
cl

eo
si

de
 a

na
lo

gu
e 

ba
ck

bo
ne

. J
 

A
nt

im
ic

ro
b 

C
he

m
ot

he
r 2

00
8;

62
(6

):1
36

5-
73

. 
 87

. 
V

an
 d

en
 E

yn
de

 E
, Q

ue
r J

, C
ub

er
o 

M
, e

t a
l. 

A
ba

ca
vi

r c
o-

ad
m

in
is

tra
tio

n 
do

es
 n

ot
 in

te
rfe

re
 w

ith
 th

e 
su

pp
re

ss
iv

e 
ac

tiv
ity

 o
f r

ib
av

iri
n 

in
 a

n 
H

C
V

 re
pl

ic
on

 s
ys

te
m

 [a
bs

tra
ct

 9
63

]. 
18

th
 C

on
fe

re
nc

e 
on

 R
et

ro
vi

ru
se

s 
an

d 
O

pp
or

tu
ni

st
ic

 In
fe

ct
io

ns
, F

eb
ru

ar
y 

27
-M

ar
ch

 2
, 2

01
1,

 B
os

to
n,

 
U

S
A

. 
 88

. 
S

ol
as

 C
, P

am
br

un
 E

, W
in

no
ck

 M
, e

t a
l. 

R
ib

av
iri

n 
an

d 
ab

ac
av

ir 
dr

ug
 in

te
ra

ct
io

n 
in

 H
IV

-H
C

V
 c

oi
nf

ec
te

d 
pa

tie
nt

s:
 fa

ct
 o

r f
ic

tio
n?

 A
ID

S
 

20
12

;J
ul

y 
7:

[E
pu

b 
ah

ea
d 

of
 p

rin
t].

 
 89

. 
M

or
el

lo
 J

, S
or

ia
no

 V
, B

ar
re

iro
 P

, e
t a

l. 
P

la
sm

a 
rib

av
iri

n 
tro

ug
h 

co
nc

en
tra

tio
ns

 a
t w

ee
k 

4 
pr

ed
ic

t h
ep

at
iti

s 
C

 v
iru

s 
(H

C
V

) r
el

ap
se

 in
 H

IV
-

H
C

V
-c

oi
nf

ec
te

d 
pa

tie
nt

s 
tre

at
ed

 fo
r c

hr
on

ic
 h

ep
at

iti
s 

C
. A

nt
im

ic
ro

b 
A

ge
nt

s 
C

he
m

ot
he

r 2
01

0;
54

(4
):1

64
7-

9.
 

 90
. 

R
oc

ks
tro

h 
J,

 B
en

ha
m

ou
 Y

, B
ha

ga
ni

 S
, e

t a
l. 

E
ur

op
ea

n 
A

ID
S

 C
lin

ic
al

 S
oc

ie
ty

 (E
A

C
S

) G
ui

de
lin

es
 fo

r t
he

 c
lin

ic
al

 m
an

ag
em

en
t a

nd
 

tre
at

m
en

t o
f c

hr
on

ic
 h

ep
at

iti
s 

B
 a

nd
 C

 c
o-

in
fe

ct
io

n 
in

 H
IV

-in
fe

ct
ed

 a
du

lts
: 2

00
9.

 2
00

9.
 

 91
. 

P
an

el
 o

n 
A

nt
ire

tro
vi

ra
l G

ui
de

lin
es

 fo
r A

du
lts

 a
nd

 A
do

le
sc

en
ts

. G
ui

de
lin

es
 fo

r t
he

 u
se

 o
f a

nt
ire

tro
vi

ra
l a

ge
nt

s 
in

 H
IV

-in
fe

ct
ed

 a
du

lts
 a

nd
 

ad
ol

es
ce

nt
s.

  D
ep

ar
tm

en
t o

f H
ea

lth
 a

nd
 H

um
an

 S
er

vi
ce

s.
 F

ed
er

al
 re

gi
st

er
 M

ar
ch

 2
7,

 2
01

2.
 p

. 1
-2

39
 A

va
ila

bl
e 

fro
m

: 
ht

tp
://

w
w

w
.a

id
si

nf
o.

ni
h.

go
v/

C
on

te
nt

Fi
le

s/
A

du
lta

nd
A

do
le

sc
en

tG
L.

pd
f. 

 92
. 

S
im

 S
M

, H
og

ga
rd

 P
G

, S
al

es
 S

D
, e

t a
l. 

E
ffe

ct
 o

f r
ib

av
iri

n 
on

 z
id

ov
ud

in
e 

ef
fic

ac
y 

an
d 

to
xi

ci
ty

 in
 v

itr
o:

 a
 c

on
ce

nt
ra

tio
n-

de
pe

nd
en

t i
nt

er
ac

tio
n.

 
A

ID
S

 R
es

ea
rc

h 
an

d 
H

um
an

 R
et

ro
vi

ru
se

s 
19

98
;1

4(
18

):1
66

1-
7.

 
 93

. 
La

nd
au

 A
, B

at
is

se
 D

, P
ik

et
ty

 C
, e

t a
l. 

La
ck

 o
f i

nt
er

fe
re

nc
e 

be
tw

ee
n 

rib
av

iri
n 

an
d 

nu
cl

eo
si

de
 a

na
lo

gu
es

 in
 H

IV
/H

C
V

 c
o-

in
fe

ct
ed

 in
di

vi
du

al
s 

un
de

rg
oi

ng
 c

on
co

m
ita

nt
 a

nt
ire

tro
vi

ra
l a

nd
 a

nt
i-H

C
V

 c
om

bi
na

tio
n 

th
er

ap
y.

 A
ID

S
 2

00
0;

14
(1

2)
:1

85
7-

8.
 

 



223DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
29

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

94
. 

R
od

rig
ue

z-
To

rr
es

 M
, T

or
ria

ni
 F

J,
 S

or
ia

no
 V

, e
t a

l. 
E

ffe
ct

 o
f r

ib
av

iri
n 

on
 in

tra
ce

llu
la

r a
nd

 p
la

sm
a 

ph
ar

m
ac

ok
in

et
ic

s 
of

 n
uc

le
os

id
e 

re
ve

rs
e 

tra
ns

cr
ip

ta
se

 in
hi

bi
to

rs
 in

 p
at

ie
nt

s 
w

ith
 h

um
an

 im
m

un
od

ef
ic

ie
nc

y 
vi

ru
s-

he
pa

tit
is

 C
 v

iru
s 

co
in

fe
ct

io
n:

 re
su

lts
 o

f a
 ra

nd
om

iz
ed

 c
lin

ic
al

 s
tu

dy
 

A
nt

im
ic

ro
b 

A
ge

nt
s 

C
he

m
ot

he
r 2

00
5 

O
ct

ob
er

;4
9(

10
):3

99
7-

40
08

. 
 95

. 
S

he
rm

an
 K

E
. H

ig
h 

fre
qu

en
cy

 o
f a

ne
m

ia
 in

 H
C

V
-H

IV
 c

oi
nf

ec
te

d 
pe

rs
on

s 
re

ce
iv

in
g 

w
ei

gh
t-b

as
ed

 ri
ba

vi
rin

 a
nd

 z
id

ov
ud

in
e 

[a
bs

tra
ct

 6
79

55
]. 

56
th

 A
nn

ua
l M

ee
tin

g 
of

 th
e 

A
m

er
ic

an
 A

ss
oc

ia
tio

n 
fo

r t
he

 S
tu

dy
 o

f L
iv

er
 D

is
ea

se
s,

 N
ov

em
be

r 1
1-

15
, 2

00
5,

 S
an

 F
ra

nc
is

co
, C

A
. 

 96
. 

S
or

ia
no

 V
, S

ul
ko

w
sk

i M
, B

er
gi

n 
C

, e
t a

l. 
C

ar
e 

of
 p

at
ie

nt
s 

w
ith

 c
hr

on
ic

 h
ep

at
iti

s 
C

 a
nd

 H
IV

 c
o-

in
fe

ct
io

n:
 re

co
m

m
en

da
tio

ns
 fr

om
 th

e 
H

IV
–

H
C

V
 In

te
rn

at
io

na
l P

an
el

. A
ID

S
 2

00
2;

16
:8

13
-2

8.
 

 97
. 

H
itt

in
ge

r G
. M

ito
ch

on
dr

ia
l t

ox
ic

ity
 in

 H
IV

/H
V

C
 c

oi
nf

ec
te

d 
pa

tie
nt

s 
tre

at
ed

 w
ith

 ri
ba

vi
rin

, i
nt

er
fe

ro
n 

al
ph

a 
an

d 
an

tir
et

ro
vi

ra
l t

he
ra

py
 [a

bs
tra

ct
 

Tu
P

eB
45

16
]. 

X
IV

 In
te

rn
at

io
na

l A
ID

S
 C

on
fe

re
nc

e,
 J

ul
y 

7-
12

, 2
00

2,
 B

ar
ce

lo
na

, S
pa

in
. 

 98
. 

S
m

ith
 D

M
, P

uo
ti 

M
, S

ul
ko

w
sk

i M
, e

t a
l. 

S
ym

pt
om

at
ic

 h
yp

er
la

ct
at

em
ia

 d
ur

in
g 

a 
la

rg
e 

H
ep

at
iti

s 
C

 tr
ea

tm
en

t t
ria

l i
n 

H
IV

/H
C

V
 c

o-
in

fe
ct

ed
 

pa
rti

ci
pa

nt
s 

on
 s

ta
bl

e 
an

tir
et

ro
vi

ra
l t

he
ra

py
 [a

bs
tra

ct
 M

oO
rB

10
59

]. 
X

IV
 In

te
rn

at
io

na
l A

ID
S

 C
on

fe
re

nc
e,

 J
ul

y 
7-

12
, 2

00
2,

 B
ar

ce
lo

na
, S

pa
in

. 
 99

. 
G

ar
cí

a-
B

en
ay

as
 T

, B
la

nc
o 

F,
 B

ar
rio

s 
A

, e
t a

l. 
W

ei
gh

t l
os

s 
in

 H
IV

-in
fe

ct
ed

 p
at

ie
nt

s 
re

ce
iv

in
g 

in
te

rfe
ro

n 
pl

us
 ri

ba
vi

rin
 fo

r c
hr

on
ic

 h
ep

at
iti

s 
C

 
[a

bs
tra

ct
 B

10
36

9]
. X

IV
 In

te
rn

at
io

na
l A

ID
S

 C
on

fe
re

nc
e,

 J
ul

y 
7-

12
, 2

00
2,

 B
ar

ce
lo

na
, S

pa
in

. 
 10

0.
 

B
ris

to
l-M

ye
rs

 S
qu

ib
b 

C
an

ad
a 

In
c.

 V
id

ex
 P

ro
du

ct
 M

on
og

ra
ph

.  
 2

00
2.

 
 10

1.
 

B
ru

no
 R

, S
ac

ch
i P

, F
ili

ce
 G

. D
id

an
os

in
e-

rib
av

iri
n 

co
m

bi
na

tio
n:

 s
yn

er
gi

st
ic

 c
om

bi
na

tio
n 

in
 v

itr
o,

 b
ut

 h
ig

h 
po

te
nt

ia
l r

is
k 

of
 to

xi
ci

ty
 in

 v
iv

o.
 

A
ID

S
 2

00
3;

17
(1

8)
:2

67
4-

5.
 

 10
2.

 
P

ha
rm

ac
ia

 a
nd

 U
pj

oh
n 

In
c.

 M
yc

ob
ut

in
 P

ro
du

ct
 M

on
og

ra
ph

.  
 2

00
1.

 
 10

3.
 

Li
 R

C
, N

ar
an

g'
 P

K
, S

ah
ai

 J
, e

t a
l. 

R
ifa

bu
tin

 a
bs

or
pt

io
n 

in
 th

e 
gu

t u
na

lte
re

d 
by

 c
on

co
m

ita
nt

 a
dm

in
is

tra
tio

n 
of

 d
id

an
os

in
e 

in
 A

ID
S

 p
at

ie
nt

s.
 

A
nt

im
ic

ro
bi

al
 A

ge
nt

s 
an

d 
C

he
m

ot
he

ra
py

 1
99

7;
41

(7
):1

56
6-

70
. 

 10
4.

 
M

ar
zo

lin
i C

, C
ha

ve
 J

P
, T

el
en

ti 
A

, e
t a

l. 
Im

pa
ire

d 
ab

so
rp

tio
n 

of
 ri

fa
bu

tin
 b

y 
co

nc
om

ita
nt

 a
dm

in
is

tra
tio

n 
of

 d
id

an
os

in
e.

 A
ID

S
 

20
01

;1
5(

16
):2

20
3-

4.
 

 10
5.

 
B

ur
ge

r D
M

, M
ee

nh
or

st
 P

L,
 K

ok
s 

C
H

, e
t a

l. 
P

ha
rm

ac
ok

in
et

ic
 in

te
ra

ct
io

n 
be

tw
ee

n 
rif

am
pi

n 
an

d 
zi

do
vu

di
ne

. A
nt

im
ic

ro
bi

al
 A

ge
nt

s 
an

d 
C

he
m

ot
he

ra
py

 1
99

3;
37

:1
42

6-
31

. 
 10

6.
 

G
al

lic
an

o 
K

D
, S

ah
ai

 J
, S

hu
kl

a 
V

K
, e

t a
l. 

In
du

ct
io

n 
of

 z
id

ov
ud

in
e 

gl
uc

ur
on

id
at

io
n 

an
d 

am
in

at
io

n 
pa

th
w

ay
s 

by
 ri

fa
m

pi
ci

n 
in

 H
IV

-in
fe

ct
ed

 
pa

tie
nt

s.
 B

rit
is

h 
Jo

ur
na

l o
f C

lin
ic

al
 P

ha
rm

ac
ol

og
y 

19
99

;4
8(

2)
:1

68
-7

9.
 

 



224 DRUG INTERACTIONS WITH REVERSE TRANSCRIPTASE INHIBITORS

P
re

pa
re

d 
by

 M
ic

he
lle

 F
oi

sy
, P

ha
rm

.D
., 

R
oy

al
 A

le
xa

nd
ra

 H
os

pi
ta

l, 
E

dm
on

to
n,

 A
lb

er
ta

 
 

 
 

 
 

P
ag

e 
30

 o
f 3

1 
U

pd
at

ed
 b

y 
M

ic
he

lle
 F

oi
sy

 &
 A

lic
e 

Ts
en

g,
 P

ha
rm

.D
., 

To
ro

nt
o 

G
en

er
al

 H
os

pi
ta

l, 
O

N
 

Ju
ly

 1
6,

 2
01

2 
 

 
 

w
w

w
.h

iv
cl

in
ic

.c
a  

10
7.

 
V

an
 d

er
 W

al
t J

, C
oh

en
 K

, M
cI

lle
ro

n 
H

, e
t a

l. 
Th

e 
ef

fe
ct

 o
f r

ifa
m

pi
ci

n-
ba

se
d 

tu
be

rc
ul

ar
 th

er
ap

y 
on

 th
e 

po
pu

la
tio

n 
ph

ar
m

ac
ok

in
et

ic
s 

of
 

la
m

iv
ud

in
e 

[a
bs

tra
ct

 P
_2

4]
. 1

0t
h 

In
te

rn
at

io
na

l W
or

ks
ho

p 
on

 C
lin

ic
al

 P
ha

rm
ac

ol
og

y 
of

 H
IV

 T
he

ra
py

, A
pr

il 
15

-1
7,

 2
00

9,
 A

m
st

er
da

m
. 

 10
8.

 
Ti

bo
te

c 
In

c.
 E

du
ra

nt
 (r

ilp
iv

iri
ne

) P
ro

du
ct

 M
on

og
ra

ph
. R

ar
ita

n,
 N

J 
M

ay
, 2

01
1.

 
 10

9.
 

A
bb

ot
t L

ab
or

at
or

ie
s 

Li
m

ite
d 

C
an

ad
a.

 N
or

vi
r (

rit
on

av
ir)

 P
re

sc
rib

in
g 

In
fo

rm
at

io
n.

 S
ai

nt
-L

au
re

nt
, Q

C
 N

ov
em

be
r 2

8,
 2

01
1.

 
 11

0.
 

C
at

o 
A

r, 
Q

ia
n 

J,
 H

su
 A

, e
t a

l. 
M

ul
tid

os
e 

ph
ar

m
ac

ok
in

et
ic

s 
of

 ri
to

na
vi

r a
nd

 z
id

ov
ud

in
e 

in
 h

um
an

 im
m

un
od

ef
ic

ie
nc

y 
vi

ru
s-

in
fe

ct
ed

 p
at

ie
nt

s.
 

A
nt

im
ic

ro
bi

al
 A

ge
nt

s 
an

d 
C

he
m

ot
he

ra
py

 1
99

8;
42

(7
):1

78
8-

93
. 

 11
1.

 
C

at
o 

A
, Q

ia
n 

J,
 V

om
vo

ur
as

 S
, e

t a
l. 

P
ha

rm
ac

ok
in

et
ic

 in
te

ra
ct

io
n 

be
tw

ee
n 

rit
on

av
ir 

an
d 

di
da

no
si

ne
 w

he
n 

ad
m

in
is

te
re

d 
co

nc
ur

re
nt

ly
 to

 H
IV

-
in

fe
ct

io
n 

pa
tie

nt
s.

 J
ou

rn
al

 o
f t

he
 A

cq
ui

re
d 

Im
m

un
e 

D
ef

ic
ie

nc
y 

S
yn

dr
om

e 
19

98
;1

8:
46

6-
72

. 
 11

2.
 

H
of

fm
an

n-
La

 R
oc

he
 L

td
. I

nv
ira

se
 (s

aq
ui

na
vi

r)
 P

ro
du

ct
 M

on
og

ra
ph

. M
is

si
ss

au
ga

, O
N

 M
ay

 1
1,

 2
01

2.
 

 11
3.

 
B

ac
k 

D
, H

aw
or

th
 S

, H
og

ga
rd

 P
, e

t a
l. 

D
ru

g 
in

te
ra

ct
io

ns
 w

ith
 d

4T
 p

ho
sp

ho
ry

la
tio

n 
in

 v
itr

o 
[a

bs
tr]

. X
I I

nt
er

na
tio

na
l C

on
fe

re
nc

e 
on

 A
ID

S
, J

ul
y 

19
96

, 1
99

6,
 V

an
co

uv
er

. 
 11

4.
 

P
hi

lli
ps

 L
, B

or
in

 M
T,

 H
op

ki
ns

 N
K

, e
t a

l. 
Th

e 
ph

ar
m

ac
ok

in
et

ic
s 

of
 n

uc
le

os
id

e 
re

ve
rs

e 
tra

ns
cr

ip
ta

se
 in

hi
bi

to
rs

 w
he

n 
co

ad
m

in
is

te
re

d 
w

ith
 th

e 
H

IV
 p

ro
te

as
e 

in
hi

bi
to

r t
ip

ra
na

vi
r i

n 
H

IV
-1

 in
fe

ct
ed

 p
at

ie
nt

s 
[a

bs
tra

ct
 8

1]
. 7

th
 C

on
fe

re
nc

e 
on

 R
et

ro
vi

ru
se

s 
an

d 
O

pp
or

tu
ni

st
ic

 In
fe

ct
io

ns
, 

Ja
nu

ar
y 

30
-F

eb
ru

ar
y 

2,
 2

00
0,

 S
an

 F
ra

nc
is

co
. 

 11
5.

 
R

os
zk

o 
P

J,
 C

ur
ry

 K
, B

ra
zi

na
 B

, e
t a

l. 
S

ta
nd

ar
d 

do
se

s 
of

 e
fa

vi
re

nz
, z

id
ov

ud
in

e,
 te

no
fo

vi
r, 

an
d 

di
da

no
si

ne
 m

ay
 b

e 
gi

ve
n 

w
ith

 
tip

ra
na

vi
r/r

ito
na

vi
r [

ab
st

ra
ct

 8
65

]. 
2n

d 
IA

S
 C

on
fe

re
nc

e 
on

 H
IV

 a
nd

 P
at

ho
ge

ne
si

s,
 J

ul
y 

14
-1

7,
 2

00
3,

 P
ar

is
, F

ra
nc

e.
 

 11
6.

 
Le

e 
B

L,
 S

af
rin

 S
, M

ak
rid

es
 V

, e
t a

l. 
Zi

do
vu

di
ne

, t
rim

et
ho

pr
im

 a
nd

 d
ap

so
ne

 p
ha

rm
ac

ok
in

et
ic

 in
te

ra
ct

io
ns

 in
 p

at
ie

nt
s 

w
ith

 h
um

an
 

im
m

un
od

ef
ic

ie
nc

y 
vi

ru
s 

in
fe

ct
io

n.
 A

nt
im

ic
ro

bi
al

 A
ge

nt
s 

an
d 

C
he

m
ot

he
ra

py
 1

99
6;

40
:1

23
1-

6.
 

 11
7.

 
M

oo
re

 K
H

P
, Y

ue
n 

G
J,

 R
aa

sc
h 

R
H

, e
t a

l. 
P

ha
rm

ac
ok

in
et

ic
s 

of
 la

m
iv

ud
in

e 
ad

m
in

is
te

re
d 

al
on

e 
an

d 
w

ith
 tr

im
et

ho
pr

im
-s

ul
fa

m
et

ho
xa

zo
le

. 
C

lin
ic

al
 P

ha
rm

ac
ol

og
y 

an
d 

Th
er

ap
eu

tic
s 

19
96

;5
9:

55
0-

8.
 

 11
8.

 
P

ec
or

a 
Fu

lc
o 

P
P

F,
 H

ig
gi

ns
on

 R
TH

, O
re

ns
te

in
 R

O
. A

cu
te

 p
an

cr
ea

tit
is

 a
ss

oc
ia

te
d 

w
ith

 th
e 

co
nc

ur
re

nt
 u

se
 o

f v
al

ga
nc

ic
lo

vi
r a

nd
 d

id
an

os
in

e 
[a

bs
tra

ct
 B

10
39

6]
. X

IV
 In

te
rn

at
io

na
l A

ID
S

 C
on

fe
re

nc
e,

 J
ul

y 
7-

12
, 2

00
2,

 B
ar

ce
lo

na
, S

pa
in

. 
 11

9.
 

Le
rto

ra
 J

J,
 R

eg
e 

A
B

, G
re

en
sp

an
 D

L,
 e

t a
l. 

P
ha

rm
ac

ok
in

et
ic

 in
te

ra
ct

io
n 

be
tw

ee
n 

zi
do

vu
di

ne
 a

nd
 v

al
pr

oi
c 

ac
id

 in
 p

at
ie

nt
s 

in
fe

ct
ed

 w
ith

 
hu

m
an

 im
m

un
od

ef
ic

ie
nc

y 
vi

ru
s.

 C
lin

ic
al

 P
ha

rm
ac

ol
og

y 
an

d 
Th

er
ap

eu
tic

s 
19

94
;5

6:
27

2-
8.

 
 12

0.
 

A
nt

on
io

u 
T,

 G
ou

gh
 K

, Y
oo

ng
 D

, e
t a

l. 
S

ev
er

e 
an

em
ia

 s
ec

on
da

ry
 to

 a
 p

ro
ba

bl
e 

dr
ug

 in
te

ra
ct

io
n 

be
tw

ee
n 

zi
do

vu
di

ne
 a

nd
 v

al
pr

oi
c 

ac
id

. C
lin

 
In

fe
c 

D
is

 2
00

4;
38

(5
):e

38
-4

0.
 



225DRUG INTERACTIONS WITH TENOFOVIR

Prepared by Alice Tseng, Pharm.D., FCSHP, AAHIVP, Toronto General Hospital, ON  Page 1 of 16 
July 20, 2012  www.hivclinic.ca 

Pharmacokinetic and Pharmacodynamic Drug Interactions  
with Tenofovir (Viread) 

 
 
 

 
Interaction Dosing 

Recommendation 

Usual Dose 300 mg once daily with food.  
Kinetic 
Characteristics 

Following oral administration, tenofovir is hydrolyzed in the 
systemic circulation into active parent nucleotide which is 
almost exclusively renally cleared by a combination of 
glomerular filtration and active tubular transport. 

 

Food Take with food.  

A) PHARMACOKINETIC INTERACTIONS:   
a. NUCLEOSIDE ANALOGUES  

Abacavir In a pharmacokinetic study of 8 HIV+ individuals, single dose 
abacavir was administered alone and with tenofovir.  The 
pharmacokinetics of both drugs were unchanged during 
coadministration compared to historical controls.1 
In a separate prospective study of 15 patients on stable 
tenofovir/abacavir/3rd NRTI, intracellular concentrations of 
tenofovir DP were not significantly altered in either the 
presence or absence of abacavir and vice versa.  Therefore, 
an intracellular drug interaction between tenofovir and 
abacavir does not appear to exist.2 
 
In contrast, a non-additive antiviral effect was observed when 
abacavir and tenofovir were administered for 7 days alone or 
in combination in 21 HIV-infected, treatment naïve subjects in 
a randomized trial.  In study participants, the viral decay 
during ABC and TDF dual-therapy was similar to that during 
ABC therapy alone.  This negative pharmacodynamic 
interaction was not explained by changes in CBV-TP or TFV-
DP concentrations. Rather, modest increases in endogenous 
dATP pools were associated with reduced antiviral potency of 
TDF during co-administration with ABC.3  

No dosage adjustment 
required.  Suboptimal 
virologic response of 
QD tenofovir, abacavir 
and lamivudine may 
be due to a negative 
pharmacodynamic 
effect. 
*see also section (B) 
for information on 
pharmacodynamic 
interactions. 

Didanosine 
(ddI) 

TDF kinetics are unchanged, however ddI kinetics are 
significantly altered depending on the ddI formulation used. 
ddI-tablets (BT): 
Tenofovir 300 mg daily plus ddI 400 mg 1 hour before in 
healthy volunteers:  40% ↑ AUC and 28% ↑ Cmax of ddI.4   
ddI-EC: 
400 mg + TDF: 
• staggered dosing (ddI-EC given fasting, 2 hours before 

TDF):  48% ↑ Cmax & AUC of ddI-EC 
• coadministered with light meal: 64%↑ Cmax, 60% ↑AUC 

ddI-EC5 
ddI-EC 250 mg + TDF: 
• staggered dosing (ddI-EC given fasting, 2 hours before 

TDF), or simultaneous dosing with/ without a light meal:  
ddI AUC equivalent to that of 400 mg ddI alone6 

Mechanism possibly related to phosphorylated tenofovir 

Use 250 mg ddI-EC 
when 
coadministering with 
tenofovir 300 mg 
with food.   
Monitor for ddI-
related toxicities. 
Discontinue ddI if 
signs/symptoms of 
pancreatitis, 
symptomatic 
hyperlactatemia, or 
lactic acidosis develop.  
 
*see also section (B) 
for information on 
pharmacodynamic 
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Interaction Dosing 

Recommendation 

metabolite inhibition of purine nucleoside phosphorylase 
enzyme (PNP), which is responsible for ddI breakdown.7 
A significant intracellular interaction between ddI and 
tenofovir has not been observed.8, 9 

interactions with ddI. 
 
 

NB:  The European Medicines Agency (EMEA) issued a statement on March 3, 2005, alerting health care 
providers to safety and efficacy concerns regarding tenofovir and ddI coadministration.  In its statement, 
the EMEA noted that using ddI and tenofovir together was not recommended in any combination of anti-
HIV agents, particularly in PHAs with high viral loads (100,000 copies or greater) or low CD4+ cell counts 
(less than 200 cells).  The EMEA noted that rare, occasionally fatal, cases of pancreatitis and lactic 
acidosis have been observed when the drugs have been used together and advised that if using ddI and 
tenofovir together was “strictly necessary”, subjects should be closely monitored for ddI-related side 
effects as well as regimen efficacy. 
[EMEA. Efficacy and safety concerns regarding the co-administration of tenofovir disoproxil fumarate 
(TDF, Viread) and didanosine (ddI, Videx). Public Statement 3 March, 2005.  
http://www.emea.eu.int/pdfs/human/press/pus/6233105en.pdf] 

Emtricitabine 
(FTC) 

In healthy volunteers, coadministration of tenofovir 300 mg 
QD and FTC 200 mg QD for 7 days did not affect steady-
state concentrations of either drug.10 

Combination may be 
coadministered without 
dosage adjustment. 

Lamivudine 
(3TC) 

In healthy volunteers, tenofovir 300 mg daily plus 3TC 150 
mg BID resulted in slightly delayed Tmax and ↓ Cmax of 
3TC, but overall 3TC AUC was unchanged; tenofovir kinetics 
were not altered.11 
In HIV-infected subjects, no interaction was observed 
between tenofovir and lamivudine at the plasma and 
intracellular levels.12 

Combination may be 
coadministered without 
dosage adjustment. 

Stavudine 
(d4T) 

Kinetic study in 18 healthy volunteers of tenofovir +/- d4T XR 
100 mg showed no differences in kinetics of either drug when 
coadministered.13   

Combination may be 
coadministered without 
dosage adjustment. 

b. NON-NUCLEOSIDE ANALOGUES 

Efavirenz In healthy volunteers, coadministration of tenofovir 300 mg 
and efavirenz 600 mg did not affect steady-state 
concentrations of either drug.11 

Combination may be 
coadministered without 
dosage adjustment. 

Etravirine Coadministration of tenofovir 300 mg QD plus etravirine 200 
mg BID in healthy volunteers led to 19% ↓ Cmax and AUC 
and 18% ↓ Cmin of etravirine, while tenofovir Cmax and AUC 
↑ 15%.  Combination may be coadministered without dosage 
adjustment.14  
Tenofovir was associated with 26% ↓ etravirine AUC12h from 
population PK data from substudy in DUET trials.15 

Combination may be 
coadministered without 
dosage adjustment. 

Nevirapine Trough nevirapine levels (23-25 hours post-dose) were 
obtained in subjects taking NVP 400 mg QD with or without 
concomitant tenfovir.  The mean NVP concentration was 
3420 (range 3170-3670) ng/mL in those taking NVP and 
tenofovir (n=171) and 3260 (range 2980-3540) ng/mL in 
those taking NVP without tenofovir (n=87).16 

Combination may be 
coadministered without 
dosage adjustment. 

Rilpivirine In healthy volunteers, coadministration of rilpivirine 150 mg 
QD and tenofovir 300 mg QD for 8 days resulted in 24% ↑ 

No dosage 
adjustments of either 
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Interaction Dosing 

Recommendation 

 AUC, 21% ↑ Cmax and 24% ↑ Cmin of tenofovir, while 
kinetics of rilpivirine were not affected.17 

drug recommended. 

c. PROTEASE INHIBITORS 

Atazanavir Combination of atazanavir and tenofovir (at standard doses) 
resulted in 25% ↓ AUC and 40% ↓ Cmin of atazanavir, while 
tenofovir AUC was ↑ by 24%; avoid concomitant use.18 
In a separate randomized multi-dose interaction study in 
healthy volunteers, 2 dosing strategies involving unboosted 
ATV and tenofovir were studied:19 
a) ATV 400 mg QD am plus tenofovir 300 mg QD pm:   

• ↓ Cmax 10%, ↓ AUC 17%, ↓ Cmin 28% of ATV 
• ↑ Cmax 43%, ↑ AUC 37%, ↑ Cmin 38% of TDF 

b) ATV 600 mg plus tenofovir 300 mg both Qam: 
• ↑ Cmax 27%, ↑ AUC 36%, ↑ Cmin 41% of ATV 
• ↑ Cmax 41%, ↑ AUC 59%, ↑ Cmin 74% of TDF 

Use atazanavir 300 
mg/ ritonavir 100 mg 
QD plus tenofovir 
(results in higher Cmin 
of atazanavir vs. 
atazanavir 400 mg 
alone). 

Atazanavir/ 
ritonavir 

In a pharmacokinetic substudy (n=10) of HIV+ subjects 
participating in the Puzzle2-ANRS 107 study, the 
pharmacokinetics of atazanavir 300/ritonavir 100 mg QD 
were assessed before and after the addition of tenofovir and 
other optimized NRTIs.  After the addition of tenofovir, 
atazanavir AUC ↓ 25% (p=0.05) and Cmin ↓ 23% (p=n.s.); 
tenofovir exposure was not assessed.20   
In an open-label study of healthy volunteers, temporal 
separation of tenofovir and atazanavir 300/ritonavir 100 mg 
11% ↓ AUC, 20% ↓ Cmin of atazanavir, and 37% ↑ AUC and 
29% ↑ Cmin of tenofovir.  Simultaneous administration of 
tenofovir and atazanavir 400/100 mg led to 38% ↑ AUC and 
33% ↑ Cmin of atazanavir compared to 300/100 mg alone, 
but tenofovir AUC ↑ 55% and Cmin ↑ 70%; thus, this dosage 
combination is not recommended.21 

Clinical significance 
unclear.  Dosing 
tenofovir separately 
from atazanavir/rtv 
does not offer any 
clinical advantages 
over simultaneous 
administration. 
Monitor for atazanavir  
efficacy and tenfovir 
toxicity. 

Brecanavir 
(GW640385)/ 
ritonavir 

In a randomized, open-label crossover study in healthy 
volunteers, the combination of brecanavir 300 mg/ritonavir 
100 mg BID plus tenofovir 300 mg daily resulted in increased 
tenofovir exposure (24% ↑ Cmax, 32% ↑ AUC) and modest 
increases in brecanavir exposure (14% ↑ AUC, 17% ↑ Cmax, 
20% ↑ Cmin).22   

Combination may be 
coadministered without 
dosage adjustment.  
Monitor for potential 
tenofovir toxicity. 

Darunavir 
(TMC114)/ 
ritonavir 

Multidose study of tenofovir 300 mg QD plus darunavir (oral 
solution) 300 mg/ritonavir 100 mg BID led to 22% ↑ tenofovir 
exposure (statistically significant), while darunavir kinetics 
were not significantly affected.   

Combination may be 
used without dose 
adjustments. 

Fosamprenavir/
ritonavir 

In healthy volunteers, tenofovir 300 mg daily plus 
fosamprenavir 1400/ritonavir 100 mg QD or fosamprenavir 
1400/ritonavir 200 mg QD for 14 days showed no change in 
amprenavir AUC and a non-significant increase in Cmin.  A 
non-significant increase in ritonavir AUC and Cmax were 

Combination may be 
coadministered without 
dosage adjustment. 
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Interaction Dosing 

Recommendation 

observed in the FPV 1400/rtv 200 mg arm in the presence of 
tenofovir.23 
 
Similarly, in an open-label study of 15 treatment-naïve 
subjects, FPV 1400/rtv 200/tenofovir 300/emtricitabine 200 
mg QD for 48 weeks yielded antiretroviral concentrations 
similar to historical controls.24 
 
In a cohort of 21 HIV-infected subjects taking fosamprenavir 
700/ritonavir 100 mg BID plus tenofovir and an NRTI, steady-
state Cmin concentrations of amprenavir, ritonavir and 
tenofovir were within the therapeutic range and comparable 
to historical controls.25      
 
In a healthy volunteer study, subjects received tenofovir 300 
mg QD for 7 days (period 1), and then were randomized to 
receive fosamprenavir 1400 mg BID or fosamprenavir 700/rtv 
100 mg BID alone and with tenofovir or vice versa (periods 2 
& 3).  Tenofovir Cmin, Cmax and AUC ↓ 12%, 25% and 15% 
with fosamprenavir and ↓ 9%, 18% and 7% with boosted 
fosamprenavir, respectively.  In the presence of tenofovir, 
amprenavir Cmin, Cmax and AUC ↑ 31%, 3% and 7% 
(unboosted) and ↑ 31%, 4% and 16% (boosted).  These 
changes are not likely clinically significant.26 

Indinavir (IDV) In healthy volunteers, tenofovir 300 mg daily plus indinavir 
800 mg q8h resulted in slightly delayed Tmax and ↓ Cmax of 
indinavir, but overall AUC was unchanged; tenofovir Cmax 
was slightly ↑ but AUC unchanged.  These changes not likely 
to be clinically significant.11 

Combination may be 
coadministered without 
dosage adjustment. 

Lopinavir/ 
ritonavir 

Impact on tenofovir: 
• In healthy volunteers, tenofovir 300 mg daily plus 

lopinavir 400/ritonavir 100 mg BID resulted in slight ↑ 
AUC, Cmax of tenofovir; lopinavir AUC and Cmax were ↓ 
15%, but Cmin unchanged and lopinavir IQ-wild type 
>90.  These changes not likely clinically significant.11   

• In a crossover study in healthy volunteers, TDF plus 
LPV/r with food led to ↑ 32% tenofovir AUC, while LPV 
and RTV kinetics were not affected.  Clinical significance 
unclear.27 

• In tenofovir compassionate access study, (median 
duration of 63 weeks), 94% of patients received TDF + 
LPV/r (n = 274/291), with no significant nephrotoxicity 
observed.28 

• In a small cross-sectional study of HIV-positive subjects 
on tenofovir with lopinavir/ritonavir or nevirapine, 
tenofovir Cmax ↑ 39% and AUC ↑ 72% in the presence 
of lopinavir/ritonavir versus nevirapine.  Intracellular 
tenofovir-diphosphate AUC was also ↑ 35% in the 

Recommendations on 
dosage adjustment not 
established. 
Monitor for tenofovir 
toxicity and possibly 
lopinavir efficacy, 
particularly in 
treatment-experienced 
patients.  Consider 
TDM (if available) with 
possible dosage 
increase of lopinavir if 
suboptimal lopinavir 
concentrations and/or 
inadequate viral 
response.31 
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Interaction Dosing 

Recommendation 

presence of lopinavir/ritonavir compared to nevirapine.12 
Impact on lopinavir/ritonavir concentrations: 
• Retrospective data from a series of HIV subjects (n=10) 

showed no effect of tenofovir on lopinavir and ritonavir 
Cmin at steady-state.29 

• In patients taking LPV/r and TDF (n=14), mean lopinavir 
Ctrough was 5.6 ug/mL vs. 7 ug/mL in patients taking 
LPV/r plus other NRTIs (n=15).30   

• In a pharmacokinetic interaction study in experienced 
patients (n=18), lopinavir Cmin  ↓ by 34% (mean 4.61 vs. 
3.06 ug/mL, p=0.04), while ritonavir Cmin ↓ by 44% 
(mean of 0.63 vs. 0.35 ug/mL, p=0.014) in the presence 
of tenofovir.31   

Nelfinavir In 18 patients stabilized on nelfinavir 1250 mg BID, addition 
of tenofovir 300 mg QD for 7 days did not affect the AUC of 
nelfinavir.32   
A separate pharmacokinetic study in 29 healthy volunteers 
showed no significant changes in the kinetics of nelfinavir/M8 
or tenofovir when coadministered at usual doses.33 

Combination may be 
coadministered without 
dosage adjustment. 

Ritonavir An in vitro study using renal epithelial cell lines 
overexpressing MRP2 showed that tenofovir alone was not 
nephrotoxic, even at high doses.  However, when tenofovir 
was combined with MRP2 inhibitors such as LPV, RTV, 
cyclosporine or MK571, TDF efflux was reduced and 
intracellular TDF concentrations increased, with cellular 
toxicity observed at high concentrations.34 
 
In a retrospective database analysis, tenofovir subjects 
receiving ritonavir-boosted regimens appeared to be 
predisposed to developing renal insufficiency.35 

Recommendations on 
dosage adjustment not 
established. 
Monitor for tenofovir 
toxicity. 

Saquinavir In cohort (n=14) of patients on saquinavir-hgc 1600 mg/ 
ritonavir 100 mg QD, no significant difference in saquinavir 
Cmin when NRTI backbone switched from ddI/d4T to 
tenofovir/3TC.36 
 
Separate study of saquinavir-hgc 1000 mg/ritonavir 100 
mg BID and tenofovir (n=18 HIV+ adults) showed no change 
in tenofovir PK parameters with coadministration.37  Similar 
effect observed in healthy volunteer study.38 

Combination may be 
coadministered without 
dosage adjustment. 

Tipranavir Healthy volunteer, randomized, parallel group study (n=49) of 
either TPV/r 500 mg/100 mg or TPV/r 750 mg/200 mg plus 
tenofovir 300 mg daily. At steady state, a dose-dependent ↓ 
in TDF Cmax of 23%–38% was shown, and 17% and 11% ↓ 
in TPV at the 500/100 and 750/200 doses, respectively.39   

May consider using 
TPV/r plus tenofovir 
without further dosage 
adjustment. 

d. CCR5 ANTAGONISTS 

Aplaviroc Healthy volunteer, randomized study of tenofovir 300 mg 
daily and aplaviroc 600 mg BID showed no significant effect 
of tenofovir on aplaviroc AUC or Cmax, and a moderate 

Combination may be 
coadministered without 
dosage adjustment. 
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increase in Cτ of 80%.  Tenofovir pharmacokinetics were not 
changed in the presence of aplaviroc.40 

Maraviroc Healthy volunteer, randomized, placebo-controlled crossover 
trial in 11 healthy subjects of maraviroc 300 mg BID + 
tenofovir 300 mg QD/placebo for 7 days showed no 
significant changes in maraviroc AUC and Cmax in the 
presence of tenofovir.41 

Combination may be 
coadministered without 
dosage adjustment. 

Vicriviroc  Healthy volunteer, randomized study of vicriviroc 10 mg BID 
+/- tenofovir 300 mg QD for 7 days showed no significant 
changes in vicriviroc Cmax, AUC, clearance or terminal t1/2 
in the presence of tenofovir.42  

Combination may be 
coadministered without 
dosage adjustment. 

e. INTEGRASE INHIBITORS 

Dolutegravir 
(S/GSK134957
2) 

No clinically relevant drug interaction observed when healthy 
subjects received dolutegravir 50 mg QD and tenofovir 300 
mg QD for 5 days compared to either drug administered 
alone.  Dolutegravir and tenofovir can be coadministered 
without dose adjustment.43 

Combination may be 
coadministered without 
dosage adjustment. 

Elvitegravir 
(GS-9137) 

No clinically relevant drug interaction observed when healthy 
subjects (n=24) received GS-9137 50 mg/rtv 100 mg QD with 
or without emtricitabine 200 mg/tenofovir 300 mg QD.44 

Combination may be 
coadministered without 
dosage adjustment. 

Raltegravir  In an open-label, 3-period study in 10 healthy subjects, 
combination of 400 mg MK-0518 BID and 300 mg QD of 
tenofovir for 4 days led to modest increases in MK-0518 AUC 
(49%) and Cmax (64%) while Cmin was unchanged; 
tenofovir AUC ↓ 10% and Cmin ↓ 13%.45  

Dose adjustment likely 
not necessary. 

f. OTHER MEDICATIONS 

Adefovir The single dose kinetics of adefovir were studied alone and 
in the presence of multi-dose tenofovir in 22 subjects.  The 
pharmacokinetic parameters of both adefovir and tenofovir 
(including renal clearance) were unchanged when both drugs 
were given together.46 

Dose adjustment not 
necessary. 

Boceprevir In healthy subjects, there were no clinically relevant changes 
in boceprevir exposure when co-administered with tenofovir.  
Boceprevir also had no notable effect on tenofovir AUC or 
renal clearance, but increased tenofovir Cmax by 32%.47 

Combination may be 
coadministered without 
dosage adjustment. 

Buprenorphine In 27 opioid-dependent, buprenorphine/naloxone-maintained, 
HIV-negative volunteers, no significant changes in 
buprenorphine pharmacokinetics were observed following 
ddI, 3TC and tenofovir administration, and buprenorphine 
had no statistically significant effect on NRTI 
concentrations.48 

Dose adjustment not 
necessary. 

Methadone 
(oral) 

Methadone pharmacokinetics and dynamics not affected by 
tenofovir.  Combination appears safe.49 

Dose adjustment likely 
not necessary. 

Oral 
Contraceptives 

In an open-label, 29 day study in healthy volunteers, 
coadministration of tenofovir 300 mg and oral contraceptives 
did not affect steady-state concentrations of tenofovir or 

Combination may be 
coadministered without 
dosage adjustment. 
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either the estrogenic or progestational components of oral 
contraceptives.50 

Ribavirin Kinetic study in 22 healthy subjects of single 600 mg dose 
ribavirin and multi-dose tenofovir showed no significant 
changes in ribavirin PK.51 

Dose adjustment likely 
not necessary. 

Rifampin Steady-state interaction study in healthy subjects of tenofovir 
and rifampin 600 mg daily did not show clinically significant 
changes in PK of either drug.52 

Combination may be 
coadministered without 
dosage adjustment. 

Telaprevir  In a randomized, open-label study, healthy volunteers 
received tenofovir 300 mg daily, telaprevir 750 mg q8h, or 
both drugs, each for 7 days.  In the presence of telaprevir, 
tenofovir AUC24h

 was increased by 30% while telaprevir 
kinetics were not affected.53 
 
In an open-label study, 20 HIV/HCV-negative volunteers 
started telaprevir 750 mg every 8 hours for 7 days followed 
by EFV/tenofovir disoproxil fumarate (TDF) 600/300 mg once 
daily for 7 days after a washout. Subsequently, volunteers 
received telaprevir 1125 mg every 8 hours and EFV/TDF 
600/300 mg once daily for 7 days or telaprevir 1500 mg every 
12 hours and EFV/TDF 600/300 mg once daily for 7 days in a 
randomized order without a washout. Telaprevir was taken 
with food and EFV/TDF was taken on an empty stomach in 
the morning.  With TVR 1125 mg q8h plus 
efavirenz/TDF/FTC, telaprevir AUC ↓ 18%, Cmin ↓ 25%, 
EFV AUC ↓ 18%, Cmin ↓ 10%, and tenofovir AUC ↑ 10% 
and Cmin ↑ 17%.  With TVR 1500 mg q8h plus 
EFV/TDF/FTC, telaprevir AUC ↓ 20%, Cmin ↓ 48%, EFV 
AUC ↓ 15%, Cmin ↓ 11%, and tenofovir AUC ↑ 10% and 
Cmin ↑ 6%.54 

Combination may be 
coadministered without 
dosage adjustment. 

B) PHARMACODYNAMIC INTERACTIONS:   

a. ANTIRETROVIRAL COMBINATIONS TO AVOID BECAUSE OF DECREASED VIRAL 
EFFICACY 

 1)  Initiation Studies in Naïve Subjects  
Tenofovir, 
lamivudine, 
didanosine 

In a small pilot study (n=22) of treatment-naïve subjects 
started on didanosine + tenofovir + lamivudine, a high rate 
(91%) of virologic failure (defined as <2 log reduction of HIV-
RNA by week 12) was seen observed.55 

3-NRTI regimen of 
TDF/3TC/ddI should 
not be used in any 
patient.55 

Tenofovir, 
lamivudine, 
abacavir 

In an interim analysis of treatment naïve patients randomized 
to receive abacavir/lamivudine plus tenofovir or efavirenz 
(n=194 with 8 week data), those randomized to  
abacavir/tenofovir/lamivudine had a significantly higher rate 
of early virologic non-response (defined as <2 log drop in 
viral load by week 8 or 1 log rebound from nadir) compared 
to patients treated with efavirenz/abacavir/lamivudine (49% 
vs. 5%, p<0.001).56  

 3-NRTI regimen of 
TDF/3TC/ abacavir 
should not be used 
in any patient.56  

Tenofovir, 
didanosine, 
efavirenz 

A randomized, open-label study of ddI/efavirenz plus 
tenofovir (n=41) or lamivudine (N=36) in 77 naïve patients 
was terminated prematurely, following an unplanned interim 

Until further 
information are 
available, avoid 
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analysis.  At week 4 (ITT), the tenofovir and lamivudine 
groups had similar viral loads, but by week 12, the tenofovir 
group had a significantly higher VL compared to the 3TC 
group (2.28 log copies/mL vs. 1.83, p=0.013), and there were 
5 failures with emergent RT mutations in the TDF arm vs. 0 in 
the 3TC arm, p<0.05.  All failures had VL>100,000 and 
CD4<200, with >99% adherence, and 3 subjects showed low 
efavirenz levels.57 
 
An open-label, randomized pilot study comparing 
tenofovir/ddI-EC 250 mg/efavirenz +/- lopinavir/ritonavir in 
naïve subjects was terminated prematurely, following an 
unplanned interim analysis.  At 3 months follow-up in 29 
patients, 7/15 (46.7%) of the 3-ARV arm developed early 
virologic failure by ITT (5 had virologic failure defined as drop 
of <2 log at month 3 or rebound >1 log from nadir, 1 lost, 1 
switch), compared to 2/14 in the LPV/r arm (1 lost, 1 switch), 
P=0.109.  In the 3-ARV arm, all 6 subjects who experienced 
virologic failure had baseline VL>100,000 and CD4<200.  
The following resistance mutations were detected at failure:  
G190S/E +/- K103N (n=5), K103N/L100I/V108I (n=1), L74V/I 
(n=4) and K65R (n=2).58     
 
In a prospective, single-arm study of tenofovir, ddI-EC 250 
mg and efavirenz in naïve-subjects, an unplanned interim 
analysis of 35 subjects who reached week 12 showed a 28% 
(n=11) virological failure rate (ITT).  Of these, 8 subjects 
failed to achieve VL<400 by week 12, and 3 rebounded to 
VL>400 between weeks 12 and 24.  Six of 11 patients with 
virologic failure had initial viral load > 100,000 copies/mL and 
CD4+ count < 200 cells/mm3.59  
 
A prospective, randomized pilot in naïve subjects compared 
AZT/3TC/lopinavir-ritonavir (n=8), tenofovir/3TC/efavirenz 
(n=10) and tenofovir/ddI/efavirenz (n=10).  By week 28, 
87.5% of the AZT/3TC arm vs. 100% of TDF/3TC arm vs. 
60% of the TDF/ddI arm reached undetectable RNA.  The 
HIV-RNA slope was significantly slower in the TDF/ddI arm 
vs. TDF/3TC arm at days 1, 3, 7, 14 and 28, p<0.0001.  
Efavirenz AUC values were lower in the TDF/ddI arm 
compared to the TDF/3TC arm, especially in subjects with 
early virologic failure.60 

tenofovir/ddI/ 
efavirenz regimen in 
patients with 
VL>100,000 and 
CD4<200. 

Tenofovir, 
didanosine EC, 
efavirenz or 
nevirapine 

In a retrospective database analysis of 5000 naïve subjects 
initiated on HAART between October 2002-March 2004, 14 
patients received tenofovir, ddI EC and either efavirenz 
(n=10) or nevirapine (n=4) once daily.  After 12 weeks of 
treatment, 5/14 (36%) of these patients experienced 
suboptimal virologic responses (viral load drop <2 log), and 2 
additional patients who responded at week 12 experienced 
virologic rebound (>200 copies/mL on 2 separate occasions) 
by week 24.  Overall, the 7/14 (50%) patients with viral failure 
(2/4 on NVP, 5/10 on EFV), had a median baseline VL of 5.8 

Until further 
information are 
available, use 
caution when 
coadministering  
tenofovir/ddI EC and 
efavirenz or 
nevirapine in 
treatment-naïve  
patients with high 
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(4.7-6) and CD4 126 (24-281).  Resistance mutations at 
failure:  K65R and L74V (n=4), one or more of L100I, K103N/ 
R/T, Y181C, G190E/Q/S (n=7).61 

baseline viral loads.  

Tenofovir, 3TC 
and nevirapine 

In a prospective, randomized, open-label clinical trial of 
tenofovir, 3TC and nevirapine QD vs. AZT/3TC and 
nevirapine BID in 71 antiretroviral naïve subjects, 9/36 (25%) 
virologic failures (<2 log drop or rebound >1 log after initial 
decline) were noted in the QD, 8 of which occurred by week 
12, as compared to 1/35 virologic failure (3%) after week 12 
in the BID arm.  Those with virologic failure had significantly 
lower baseline CD4 cell counts (110 vs. 223 cells/mm3) and 
higher baseline viral loads (262,747 vs. 51,189 copies/mL) 
than those with virologic success (p=.004 and .002, 
respectively); nevirapine trough concentrations were not 
correlated with risk of failure. A high incidence of NNRTI 
resistance mutations were seen among the virologic failures 
(K65R mutation in 6/9, Y181C/A in 7/9, two or more 
mutations in 5/9).   The reasons for the failures are unclear.62   
 
Similar results were observed in an open-label trial of 23 
antiretroviral naïve subjects prescribed the same QD 
regimen.  In this group, only 10/23 (43%) achieved viral 
success (VL<75 copies/mL) at 24 weeks ITT; among patients 
who failed, 7 had virologic failure (6 within the first 8 weeks of 
treatment), 3 developed rash and 3 were lost to followup.  
Genotypic analysis of the 7 virologic failures showed Y181C 
mutation in 5/7 patients, M184V in 3/7 patients, and K65R in 
1/7 patients.  All 7 virologic failures reported 100% adherence 
rates.63   

Until further 
information are 
available, may wish 
to avoid using the 
combination of 
tenofovir, 3TC and 
nevirapine in 
treatment-naïve  
patients, particularly 
those with high 
baseline viral loads 
and low CD4 counts.  

 2)  Switch Studies in Suppressed Subjects  
Tenofovir plus 
2 NRTIs 

In a review, 55 patients previously suppressed on a stable 
regimen (VL<50 for 24 months) were switched to tenofovir 
plus 2 NRTIs, primarily for toxicity or intolerance (74%); 
65.5% had previously broken through on a 3TC-containing 
regimen or had received suboptimal NRTI therapy.  After 24 
weeks, only 17 (31%) remained suppressed; 26 (47%) had 
VL>50 copies/mL, 10 (18%) stopped due to toxicity, and 2 
(4%) were lost to follow-up. When compared with other 
regimens, a regimen that included ddI had a significantly 
poorer virological success rate (1/21 (5%) vs. 16/34 (47.1%), 
p=0.001), whereas those that included AZT did relatively 
better (3/4 (75%) remained suppressed versus 14/51 (27%), 
p=0.083).  In multivariate analysis, use of ddI + tenofovir was 
significantly associated with a higher probability of failure 
(OR=17.7, p=0.007).  Genotype testing on 8 subjects at 
failure revealed K65R (n=4) plus either M184V or TAM.64 

Simplification 
strategy to a 
tenofovir-2 NRTI 
regimen (particularly 
those containing ddI) 
should used with 
caution, especially in 
those with previous 
RT mutations. 

Abacavir, 3TC, 
tenofovir 

In a retrospective database review, 8 subjects previously 
suppressed on a stable regimen (VL<50 for median 14.2 
months) were switched to abacavir-3TC-tenofovir for 
simplification or toxicity reasons.  Five of 8 subjects had viral 
rebound after a median 130 days (54-160).  Four of the 5 

Simplification 
strategy to abacavir-
3TC-tenofovir should 
used with caution, 
especially in those 
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subjects had either K65R, M184V/I or both at failure.65 with previous RT 
mutations. 

b. INCREASED TOXICITY 

Didanosine Paradoxical ↓ in CD4 counts in patients virally suppressed on 
combination.66, 67 
Using 250 mg ddI with TDF may lead to partial improvement 
in CD4 counts.68 

Reduce didanosine 
dose to 250 mg QD 
when administering 
with tenofovir.  
Monitor response, 
including CD4 
counts, particularly 
after 6 months of 
therapy. 

 Case reports of pancreatitis69, 70, fatal lactic acidosis71, 72, 
and/or renal failure73 reported with combination of didanosine 
and tenofovir. 

Monitor for toxicity. 

NB:  The European Medicines Agency (EMEA) issued a statement on March 3, 2005, alerting health care 
providers to safety and efficacy concerns regarding tenofovir and ddI coadministration.  In its statement, 
the EMEA noted that using ddI and tenofovir together was not recommended in any combination of anti-
HIV agents, particularly in PHAs with high viral loads (100,000 copies or greater) or low CD4+ cell counts 
(less than 200 cells).  The EMEA noted that rare, occasionally fatal, cases of pancreatitis and lactic 
acidosis have been observed when the drugs have been used together and advised that if using ddI and 
tenofovir together was “strictly necessary”, subjects should be closely monitored for ddI-related side 
effects as well as regimen efficacy. 
[EMEA. Efficacy and safety concerns regarding the co-administration of tenofovir disoproxil fumarate 
(TDF, Viread) and didanosine (ddI, Videx). Public Statement 3 March, 2005.  
http://www.emea.eu.int/pdfs/human/press/pus/6233105en.pdf] 

 
Please note:  This chart summarizes some of the major drug interactions identified to date, based on 
current available data; other drug interactions may exist.  Please use caution whenever adding/modifying 
therapy.  The information in this table is intended for use by experienced physicians and pharmacists.  It 
is not intended to replace sound professional judgment in individual situations, and should be used in 
conjunction with other reliable sources of information.  Due to the rapidly changing nature of information 
about HIV treatment and therapies, users are advised to recheck the information contained herein with 
the original source before applying it to patient care.   
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Drug Interactions with Hepatitis C Protease Inhibitors 
 

 Boceprevir  
(Victrelis®, BOC, SCH 503034) 

Merck 

Telaprevir  
(Incivek®, TVR, VX-950) 
Vertex Pharmaceuticals 

Adult Dose 800 mg po q8h with food 
(supplied as 200 mg capsules) 

750 mg po q8h with food 
(supplied as 375 mg tablets) 

Impact of Food Boceprevir AUC ↑ 60% when administered 
with a meal vs on an empty stomach.  The 
bioavailability of boceprevir was similar 
regardless of meal type (e.g., high-fat vs. 
low-fat) or whether taken 5 minutes prior to 
eating, during a meal, or immediately 
following completion of the meal.   
 
Therefore, boceprevir may be taken without 
regard to either meal type or timing.1 

Compared to a regular breakfast, telaprevir 
AUC ↓ by 73%, 39% and 26% after 
administration under fasting conditions, low-
calorie/low fat breakfast, and low-
calorie/high protein breakfast, respectively.  
Telaprevir AUC ↑ 20% with a high-fat 
breakfast.   
 
Telaprevir should be taken with food or a 
snack that contains at least 20 g fat.2 

Kinetic 
Characteristics 

Boceprevir undergoes biotransformation by 
CYP3A4, CYP3A5 and 
aldoketoreductases.3  Boceprevir appears 
to be a strong, reversible inhibitor of 
CYP3A4 and p-glycoprotein.4  In a healthy 
volunteer study, boceprevir does not 
appear to exert significant P-gp inhibition at 
clinically relevant concentrations.5   

Substrate and strong inhibitor of CYP3A4 
and p-glycoprotein.6 

Effect of hepatic 
impairment 

 HCV-negative volunteers with no, mild or 
moderate hepatic impairment received 
telaprevir 750 mg as a single dose, then 750 
mg q8h for 5 days.  All subjects with hepatic 
impairment were cirrhotics.  Mild hepatic 
impairment did not have a clinically 
significant effect on telaprevir AUC and 
Cmax, while moderate hepatic impairment 
resulted in 49% ↓ Cmax and 46% ↓ AUC of 
telaprevir compared to controls.  A positive 
correlation between albumin levels and 
telaprevir exposure was observed.7 

Other In a population pharmacokinetic analysis, 
no significant covariate effects on 
boceprevir pharmacokinetic parameters 
were identified for age, body weight, BMI, 
Black race, Asian race, renal function and 
hepatic function.  A modest effect of gender 
(23% ↑ AUC and 22% ↑ Cmax in females) 
and HCV status (15-20% ↓ Cmax) was 
observed, but not anticipated to be clinically 
meaningful.8 

 

1)  ANTIRETROVIRALS 
Atazanavir/ 
ritonavir 

In healthy volunteers, coadministration of 
boceprevir and atazanavir/ritonavir resulted 
in 49% ↓ Ctrough, 35% ↓ AUC and 25% ↓ 
Cmax of atazanavir and ↓ 34% ritonavir 
AUC; boceprevir exposures were not 
altered.9   

In an open-label, randomized, cross-over 
study, 20 HIV/HCV-negative volunteers 
received 2 treatments:  telaprevir 750 mg 
every 8 hours for 10 days followed by a 
washout and ATV/r 300/100 mg once daily 
for 20 days with co-administration of 
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 Boceprevir  
(Victrelis®, BOC, SCH 503034) 

Merck 

Telaprevir  
(Incivek®, TVR, VX-950) 
Vertex Pharmaceuticals 

 
Coadministration of boceprevir and 
ritonavir-boosted protease inhibitors is not 
recommended.10 
 
The European Medicine Agency stated that  
coadministration of boceprevir with 
ritonavir-boosted atazanavir may be 
considered on a case-by-case basis if 
deemed necessary in patients with 
suppressed HIV viral loads and with an HIV 
strain without any suspected resistance to 
the HIV regimen. Increased clinical and 
laboratory monitoring is warranted in such 
cases.11 

telaprevir 750 mg every 8 hours from day 11 
onwards, or vice versa. All compounds were 
taken with food.  With coadministration, 
telaprevir AUC ↓ 20% and Cmin  ↓ 15%, 
while atazanavir AUC ↑ 17% and Cmin ↑ 
85%.12    
 
In HIV/HCV co-infected subjects 
participating in a phase 2 randomized study 
of telaprevir vs. placebo plus pegylated-
interferon plus ribavirin, the kinetics of 
telaprevir were compared in patients on 
stable ATV/r therapy to patients not 
receiving concomitant antiretroviral therapy.  
In patients receiving concomitant ATV/r, 
telaprevir Cavg was 9% ↑ compared to 
patients not receiving concomitant 
antiretroviral therapy.  Median atazanavir 
concentrations were 16% higher during 
telaprevir treatment vs. before HCV 
treatment.  Dose adjustment is not required 
when atazanavir/ritonavir is administered 
with telaprevir.13     

Darunavir/ 
ritonavir 

In healthy volunteers, coadministration of 
boceprevir and darunavir/ritonavir resulted 
in 59% ↓ Ctrough,  44% ↓ AUC and ↓ 36% 
Cmax of darunavir and 27% ↓ ritonavir 
AUC, while boceprevir exposure was ↓ by 
32%.9   
 
Coadministration of boceprevir and 
ritonavir-boosted protease inhibitors is not 
recommended.10 

In an open-label, randomized, cross-over 
study, 20 HIV/HCV-negative volunteers 
received 2 treatments:  telaprevir 750 mg 
every 8 hours for 10 days, followed by a 
washout and DRV/r 600/100 mg twice daily 
for 20 days with co-administration of 
telaprevir 750 mg every 8 hours from day 11 
onwards, or vice versa. All compounds were 
taken with food.  With coadministration, 
telaprevir AUC ↓ 35% and Cmin  ↓ 32%, 
while darunavir AUC ↓ 40% and Cmin ↓ 
42%.12   
 
Darunavir/ritonavir and telaprevir should not 
be co-administered.6 

Efavirenz In healthy subjects, there was a slight 
reduction in BOC AUC(0-8h) and Cmax (19% 
and 8%, respectively), and a 44% decrease 
in BOC Cmin when co-administered with 
efavirenz.  BOC slightly increased EFV 
AUC(0-24h) and Cmax (20% and 11%, 
respectively).4   
 
Avoid combination.1 

In healthy volunteers, multiple-dose 
administration of efavirenz 600 mg daily and 
telaprevir 750 mg q8h resulted in 9% ↓ 
Cmax, 47% ↓ Cmin and 26% ↓ AUC of 
telaprevir.14 
 
In an open-label study, 20 HIV/HCV-
negative volunteers started telaprevir 750 
mg every 8 hours for 7 days followed by 
EFV/tenofovir disoproxil fumarate (TDF) 
600/300 mg once daily for 7 days after a 
washout. Subsequently, volunteers received 
telaprevir 1125 mg every 8 hours and 
EFV/TDF 600/300 mg once daily for 7 days 
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 Boceprevir  
(Victrelis®, BOC, SCH 503034) 

Merck 

Telaprevir  
(Incivek®, TVR, VX-950) 
Vertex Pharmaceuticals 

or telaprevir 1500 mg every 12 hours and 
EFV/TDF 600/300 mg once daily for 7 days 
in a randomized order without a washout. 
Telaprevir was taken with food and 
EFV/TDF was taken on an empty stomach in 
the morning.  With TVR 1125 mg q8h plus 
efavirenz/TDF, telaprevir AUC ↓ 18%, Cmin 
↓ 25%, EFV AUC ↓ 18%, Cmin ↓ 10%, and 
tenofovir AUC ↑ 10% and Cmin ↑ 17%.  
With TVR 1500 mg q12h plus EFV/TDF, 
telaprevir AUC ↓ 20%, Cmin ↓ 48%, EFV 
AUC ↓ 15%, Cmin ↓ 11%, and tenofovir 
AUC ↑ 10% and Cmin ↑ 6%.12 
 
In HIV/HCV co-infected subjects 
participating in a phase 2 randomized study 
of telaprevir vs. placebo plus pegylated-
interferon plus ribavirin, the kinetics of 
telaprevir 1125 mg q8h were compared in 
patients on stable efavirenz therapy to 
patients on telaprevir 750 mg q8h not 
receiving concomitant antiretroviral therapy.  
In patients receiving efavirenz, telaprevir 
Cavg was 4% ↓ compared to patients not 
receiving concomitant antiretroviral therapy.  
Median efavirenz concentrations were 6% 
lower during telaprevir treatment vs. before 
HCV treatment.  A higher dose of telaprevir 
(1125 mg every 8 hours) given with 
efavirenz provides similar telaprevir 
exposures as seen in the absence of 
efavirenz.13     

Elvitegravir/ 
cobicistat 

Potential for concentrations of DAA and/or 
elvitegravir/cobicistat to be affected; avoid 
coadministration until more data are 
available. 

Potential for concentrations of DAA and/or 
elvitegravir/cobicistat to be affected; avoid 
coadministration until more data are 
available. 

Etravirine In healthy volunteers, coadministration of 
boceprevir 800 mg q8h with etravirine 200 
mg BID for 11-14 days resulted in ↓ 23% 
AUC, ↓ 24% Cmax and ↓29% Cmin of 
etravirine and ↑10% AUC and Cmax and ↓ 
12% Cmin of boceprevir compared to either 
drug administered alone.  Impact on 
boceprevir concentrations not considered 
clinically relevant; impact on etravirine 
concentrations could be clinically 
significant.15 

In healthy volunteers, coadministration of 
telaprevir 750 mg TID with etravirine 200 mg 
BID for 11 days resulted in ↓ 6% AUC, ↓ 7% 
Cmax and ↓3% Cmin of etravirine and ↓ 
16% AUC, ↓ 10% Cmax and ↓ 25% Cmin of 
telaprevir compared to either drug 
administered alone.  These changes are not 
considered clinically relevant, combination 
may be given without dose adjustment.16 

Fosamprenavir/ 
ritonavir 

 In an open-label, randomized, cross-over 
study, 20 HIV/HCV-negative volunteers 
received 2 treatments:  telaprevir 750 mg 
every 8 hours for 10 days, followed by a 
washout and fosamprenavir/r 700/100 mg 
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twice daily for 20 days with co-administration 
of telaprevir 750 mg every 8 hours from day 
11 onwards, or vice versa. All compounds 
were taken with food.  With coadministration, 
telaprevir AUC ↓ 32% and Cmin  ↓ 30%, 
while amprenavir AUC ↓ 47% and Cmin ↓ 
56%.12 
 
Fosamprenavir/ritonavir and telaprevir 
should not be co-administered.6 

Lopinavir/ritonavir In healthy volunteers, coadministration of 
boceprevir and lopinavir/ritonavir resulted in 
43% ↓ Ctrough,  34% ↓ AUC and ↓ 30% 
Cmax of lopinavir and 22% ↓ ritonavir AUC, 
while boceprevir exposure was ↓ by 45%.9   
 
Coadministration of boceprevir and 
ritonavir-boosted protease inhibitors is not 
recommended.10 

In an open-label, randomized, cross-over 
study, 20 HIV/HCV-negative volunteers 
received 2 treatments:  telaprevir 750 mg 
every 8 hours for 10 days, followed by a 
washout and lopinavir/r 400/100 mg twice 
daily for 20 days with co-administration of 
telaprevir 750 mg every 8 hours from day 11 
onwards, or vice versa. All compounds were 
taken with food.  With coadministration, 
telaprevir AUC ↓ 54% and Cmin  ↓ 52%, 
while lopinavir AUC ↑ 6% and Cmin ↑ 
14%.12 
 
Lopinavir/ritonavir and telaprevir should not 
be co-administered.6 

Raltegravir In an open-label, randomized, cross-over 
study, 24 healthy volunteers, received 
boceprevir 800 mg TID for 10 days plus 
single dose raltegravir 400 mg on day 10 
followed by a wash-out period and single-
dose raltegravir 400 mg on day 38, or the 
same medications in reverse order.   
Raltegravir exposures were not altered in 
the presence of boceprevir. The 
combination may be used without dosage 
adjustment.17 

In an open-label cross-over study in 20 
HIV/HCV-negative healthy volunteers, co-
administration of raltegravir 400 mg BID and 
telaprevir 750 mg q8h for 6 days with food 
did not affect telaprevir pharmacokinetics, 
while raltegravir exposures were increased 
(Cmin ↑ 78%, Cmax ↑ 26% and AUC ↑ 
31%) possibly due to inhibition of intestinal 
P-gp by telaprevir.  Exposure to raltegravir-
glucuronide was similarly increased. This 
effect was not considered to be clinically 
relevant.18  No dose adjustment is needed 
for telaprevir when given with raltegravir. 

Rilpivirine  In healthy volunteers, coadministration of 
telaprevir 750 mg TID with rilpivirine 25 mg 
daily for 11 days resulted in ↑ 78% AUC, ↑ 
49% Cmax and ↑ 93% Cmin of rilpivirine 
and ↓ 8% AUC, ↓ 5% Cmax and ↓ 13% 
Cmin of telaprevir compared to either drug 
administered alone.  These changes are not 
considered clinically relevant, combination 
may be given without dose adjustment.16 
 
May wish to avoid using combination in 
patients at increased risk for Torsade de 
Pointes, or who are on other drugs that may 
↑ rilpivirine levels or that are known to cause 
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QTc prolongation.   
Ritonavir In human liver microsomes, the metabolism 

of telaprevir and boceprevir was 
substantially inhibited in the presence of  
low concentrations of ritonavir.  With co-
dosing of ritonavir in rats, the plasma 
exposure of both HCV agents was 
increased by more than 15-fold, and 
plasma concentrations 8 hours after dosing 
were increased by > 50-fold.19 
 
In healthy subjects, ritonavir had minimal 
effects on steady-state BOC exposure. 
RTV 100 mg daily plus BOC three times 
daily resulted in BOC AUC ↓ 19% and 
Cmax ↓ 27%, while ritonavir 100mg BID 
plus BOC twice daily resulted in decreased 
BOC AUCt by 18% and Cmax ↓ 34%.4 

In human liver microsomes, the metabolism 
of telaprevir and boceprevir was 
substantially inhibited in the presence of low 
concentrations of ritonavir.  With co-dosing 
of ritonavir in rats, the plasma exposure of 
both HCV agents was increased by more 
than 15-fold, and plasma concentrations 8 
hours after dosing were increased by > 50-
fold.  A human pharmacokinetic model of 
telaprevir co-administered with low-dose 
ritonavir suggested that improved efficacy 
and/or dosing convenience may be feasible 
by pharmacokinetic enhancement with 
ritonavir.19 
 
HIV-negative subjects received telaprevir 
750 mg q8h alone, or 250 mg or 750 mg BID 
with ritonavir 100 mg BID.  Doses were 
given with food for 14 days.   Ritonavir did 
not exert a significant boosting effect on 
telaprevir exposures:  when compared with 
TVR 750 mg q8h given alone (Group C), 
TVR PK parameters on Day 14 were 59% to 
75% lower when TVR 250 mg q12h was co-
administered with RTV 100 mg q12h (Group 
A) and 15% to 32% lower when TVR 750 mg 
q12h was co-administered with RTV 100 mg 
q12h (Group B).  Of note, RTV exposures 
were higher when co-administered with TVR 
750 mg q12h (Group B), compared with 250 
q12h (Group A), suggesting that CYP3A 
inhibition by TVR was dose-dependent.20 

Tenofovir In healthy subjects, there were no clinically 
relevant changes in BOC exposure when 
co-administered with tenofovir.  BOC also 
had no notable effect on tenofovir AUC or 
renal clearance, but increased tenofovir 
Cmax by 32%. No BOC dosage adjustment 
is needed with co-administration tenofovir.4 

In a randomized, open-label study, healthy 
volunteers received tenofovir 300 mg daily, 
telaprevir 750 mg q8h, or both drugs, each 
for 7 days.  In the presence of telaprevir, 
tenofovir AUC24h

 was increased by 30% 
while telaprevir kinetics were not affected.21 
 
In an open-label study, 20 HIV/HCV-
negative volunteers started telaprevir 750 
mg every 8 hours for 7 days followed by 
EFV/tenofovir disoproxil fumarate (TDF) 
600/300 mg once daily for 7 days after a 
washout. Subsequently, volunteers received 
telaprevir 1125 mg every 8 hours and 
EFV/TDF 600/300 mg once daily for 7 days 
or telaprevir 1500 mg every 12 hours and 
EFV/TDF 600/300 mg once daily for 7 days 
in a randomized order without a washout. 
Telaprevir was taken with food and 
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EFV/TDF was taken on an empty stomach in 
the morning.  With TVR 1125 mg q8h plus 
efavirenz/TDF/FTC, telaprevir AUC ↓ 18%, 
Cmin ↓ 25%, EFV AUC ↓ 18%, Cmin ↓ 
10%, and tenofovir AUC ↑ 10% and Cmin ↑ 
17%.  With TVR 1500 mg q8h plus 
EFV/TDF/FTC, telaprevir AUC ↓ 20%, Cmin 
↓ 48%, EFV AUC ↓ 15%, Cmin ↓ 11%, and 
tenofovir AUC ↑ 10% and Cmin ↑ 6%.12 

2)  OTHER MEDICATIONS 
Alprazolam No interaction studies have been done with 

intravenous benzodiazepines. Close clinical 
monitoring for respiratory depression 
and/or prolonged sedation should be 
exercised during co-administration of 
boceprevir with intravenous 
benzodiazepines (alprazolam, 
midazolam, triazolam). 
Dose adjustment of the benzodiazepine 
should be considered.1 

In healthy subjects who received a single 
dose of alprazolam 0.5 mg alone and in 
combination with multiple doses of telaprevir 
750 mg po q8h, alprazolam AUC ↑ 35% and 
the mean t1/2 increased from 13.4 hours to 
18.7 hours in the presence of telaprevir.22 

Amlodipine Combination not studied.  Potential for ↑ 
amlodipine concentrations in the presence 
of boceprevir.   
 
Use combination with caution and monitor 
for dose-related amlodipine toxicity. 

In healthy subjects, the kinetics of single 
dose amlodipine 5 mg/atorvastatin 20 mg 
(coformulated) were assessed alone and 
with steady-state telaprevir 750 mg q8h.  In 
the presence of telaprevir, amlodipine Cmax 
↑ 27% and AUC ↑ 179%.  Monitor for dose-
related amlodipine toxicity when 
coadministering with telaprevir.23 

Buprenorphine In HCV-negative volunteers on stable, 
maintenance doses (8/2 mg to 24/6 mg 
QD) of buprenorphine/naloxone, 
coadministration of boceprevir 800 mg q8h 
for 6 days did not have a clinically 
significant impact on the pharmacokinetics 
of buprenorphine (AUC ↑ 20%, Cmax ↑ 
18%) or naloxone (AUC ↑ 30%, Cmax ↑ 
9%).  Boceprevir exposures in the 
presence of buprenorphine/naloxone were 
similar to historical controls.  Dose 
adjustment is likely not necessary when 
boceprevir is co-administered with 
buprenorphine/naloxone.24 

In HCV-negative volunteers on stable, 
maintenance doses of 
buprenorphine/naloxone, coadministration of 
telaprevir 750 mg q8h for 7 days did not 
have a clinically significant impact on the 
pharmacokinetics or pharmacodynamic 
effects of buprenorphine. Telaprevir 
exposure was consistent with historical 
control when co-administered with 
buprenorphine/naloxone.  
Dose adjustment is not necessary when 
telaprevir is co-administered with 
buprenorphine/naloxone.25 

Clarithromycin In healthy subjects, clarithromycin had 
minimal effects on steady-state BOC 
exposure.  Clarithromycin (in the presence 
of diflunisal) increased BOC AUC by 21% 
and Cmax by 36%.4 

 

Corticosteroids 
(oral/inhaled,  
injectable or 
topical) 

Inhaled/nasal fluticasone and budesonide: 
Potential for ↑ corticosteroid concentrations 
resulting in significantly reduced serum 
cortisol concentrations.  Avoid co-

Inhaled/nasal fluticasone and budesonide: 
Potential for ↑ corticosteroid concentrations 
resulting in significantly reduced serum 
cortisol concentrations. Co-administration of 
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e.g., 
betamethasone, 
budesonide, 
dexamethasone, 
fluticasone,  
prednisone, 
triamcinolone 

administration if possible, particularly for 
extended durations.1 
 
Inhaled beclomethasone or ciclesonide, or 
intranasal beclomethasone or triamcinolone 
may be safer alternatives, but caution is still 
warranted.  Use lowest possible 
corticosteroid dose and monitor closely for 
systemic corticosteroid side effects.26 
 
Systemic dexamethasone: 
Potential for ↓ boceprevir concentrations 
via CYP3A4 induction by dexamethasone.  
Avoid combination if possible, use with 
caution if necessary.1 

fluticasone or budesonide and telaprevir is 
not recommended unless the potential 
benefit to the patient outweighs the risk of 
systemic corticosteroid side effects.6 
 
Inhaled beclomethasone or ciclesonide, or 
intranasal beclomethasone or triamcinolone 
may be safer alternatives, but caution is still 
warranted.  Use lowest possible 
corticosteroid dose and monitor closely for 
systemic corticosteroid side effects.26 
 
Systemic dexamethasone: 
Potential for ↓ telaprevir concentrations via 
CYP3A4 induction by dexamethasone.  Use 
combination with caution or consider 
altenate agents.6   

Cyclosporine In healthy volunteers, the kinetics of single-
dose cyclosporine 100 mg was assessed 
alone and in the presence of single dose 
BOC 800 mg and steady-state BOC 800 
mg TID.  In the presence of BOC, 
cyclosporine AUC ↑ 2.7-fold and Cmax ↑ 2-
fold; BOC pharmacokinetics were not 
affected by cyclosporine. Co-administration 
of cyclosporine with boceprevir may require 
dose adjustment of CsA and close 
monitoring of cyclosporine blood levels as 
well as frequent assessments of renal 
function and CsA-related side effects.27 

In healthy subjects, the pharmacokinetics of 
single dose cyclosporine was assessed 
alone at 100 mg and in the presence of 
steady-state telaprevir 750 mg q8h at a dose 
of 10 mg on day 1 and day 8.  When 
coadministered with telaprevir, cyclosporine 
exposure ↑ 4.6-fold and the elimination t1/2 
increased from 12 to 42 hours; the effect of 
first dose of telaprevir on cyclosporine 
kinetics was similar to the effect of steady-
state telaprevir.  Telaprevir kinetics were 
similar to historical data, suggesting no 
major effect of cyclosporine on telaprevir.28   
 
In a case series, patients with recurrent HCV 
post-liver transplant with null response (<2 
log ↓) to pegylated-interferon/ribavirin (PR) 
for ≥12 weeks received a 4 week lead-in 
with PEG-IFN α2b with ribavirin 600-1000 
mg/d followed by addition of telaprevir 750 
mg q8h. Patients on tacrolimus were 
converted to cyclosporine prior to starting 
telaprevir.  On the first day of telaprevir 
therapy, the cyclosporine dose was 
decreased from an average of 200 mg to 25 
mg per day, with a target CsA trough of 100 
ng/mL.  To date, 4 subjects have completed 
12 weeks of telaprevir therapy. The average 
CsA dose at week 16 was 68 mg.  All 
patients required ↓ in ribavirin dose; no 
episodes of renal toxicity secondary to ↑ 
CsA levels or rejection following the end of 
telaprevir therapy were observed.29  

Digoxin In an open-label, randomized crossover 
study, healthy volunteers received single 

In an open-label study, healthy subjects 
received single doses of IV midazolam 0.5 
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dose digoxin 0.25 mg alone or in 
combination with multiple-dose boceprevir 
800 mg TID.  In the presence of boceprevir, 
digoxin AUC was ↑ 19% and Cmax ↑ 18%, 
while terminal t½ was unchanged. These 
results suggest that dosage adjustment of 
digoxin is not necessary with concomitant 
boceprevir therapy, and that boceprevir 
does not appear to exert significant P-gp 
inhibition at clinically relevant 
concentrations.5   
  
Patients receiving treatment with both 
boceprevir and digoxin should be 
monitored appropriately.1 

mg, and oral midazolam 2 mg with oral 
digoxin 0.5 mg administered sequentially 
alone and in combination with multiple-dose 
telaprevir 750 mg q8h.  In the presence of 
telaprevir, digoxin Cmax ↑ 50% and AUC ↑ 
85%, while renal clearance was not 
changed.30   
 
Initiate digoxin at the lowest dose, and 
monitor serum digoxin concentrations to 
titrate to desired clinical effect.6 

Escitalopram In healthy volunteers, the kinetics of single 
dose escitalopram 10 mg were not altered 
to a clinically significant manner in the 
presence of multiple dose boceprevir 800 
mg TID.  The pharmacokinetics of 
boceprevir were similar with and without  
coadministration of escitalopram.  No 
dosage adjustment is expected to be 
required with coadministration of this 
combination.31 

In healthy volunteers, coadministration of 
escitalopram 10 mg daily with telaprevir 750 
mg q8h for 7 days resulted in 35% ↓ 
escitalopram AUC, while telaprevir 
exposures were not affected.  May need to 
titrate escitalopram dose according to 
clinical response.32 
 

HmgCoA 
reductase 
inhibitors (statins): 
 
atorvastatin 
lovastatin 
pravastatin 
rosuvastatin 
simvastatin 
 

In healthy volunteers, the kinetics of single 
dose atorvastatin 40 mg in the presence 
of steady-state BOC 800 mg TID were 
significantly increased (atorvastatin AUC ↑ 
130% and Cmax ↑ 170%) compared to 
administration alone.  BOC kinetics were 
not significantly affected by atorvastatin 
coadministration.  A lower maintenance 
dose of atorvastatin may be warranted with 
concomitant BOC therapy; additional 
clinical monitoring for symptoms of statin 
toxicity is recommended if atorvastatin 
doses of greater than 40 mg daily are 
used.33 
 
In healthy volunteers, the kinetics of single 
dose pravastatin 40 mg in the presence of 
steady-state BOC 800 mg TID were 
increased (pravastatin AUC ↑ 60% and 
Cmax ↑ 50%) compared to administration 
alone.  BOC kinetics were not significantly 
affected by pravastatin coadministration. 
This slight increase may reflect potential 
inhibition of OATP by BOC, since 
pravastatin is not metabolized to a 
significant extent by CYP450 and is a 
substrate of OATP1B1 and OATP2B1, but 

In healthy subjects, the kinetics of single 
dose amlodipine 5 mg/atorvastatin 20 mg 
(coformulated) were assessed alone and 
with steady-state telaprevir 750 mg q8h.  In 
the presence of telaprevir, atorvastatin 
Cmax ↑ 10.6-fold and AUC ↑ 7.88-fold.23   
 
Atorvastatin, lovastatin and simvastatin 
are contraindicated with telaprevir.34  
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not of P-gp.  It is anticipated that 
pravastatin treatment can be initiated at the 
recommended dose when co-administered 
with BOC, with close clinical monitoring.33 
 
Lovastatin and simvastatin are 
contraindicated with boceprevir.34 

Ketoconazole In healthy subjects, ketoconazole (KCZ) 
increased BOC AUC ↑131%, Cmax ↑ 
41%.4 
 
When coadministration is required, doses 
of ketoconazole and itraconazole should 
not exceed 200 mg/day.1 

In healthy subjects, the effect of single dose 
ketoconazole 400 mg on the kinetics of 
single dose (750 mg) or multiple dose (750 
mg q8h) telaprevir was studied.  When 
single doses of both drugs were 
coadministered, telaprevir Cmax ↑ 24% and 
AUC ↑ 62%.  However, after multiple doses 
of telaprevir, there was no discernible effect 
of ketoconazole on telaprevir exposure.  
High (>200 mg per day) doses of 
ketoconazole or itraconazole are not 
recommended with telaprevir.14 

Methadone In HCV-negative volunteers on stable, 
maintenance doses (20-150 mg QD) of 
methadone, boceprevir 800 mg q8h was 
coadministered for 6 days.  In the presence 
of boceprevir, exposures of R-methadone 
were decreased (AUC ↓ 16%, Cmax ↓ 
10%) and S-methadone were decreased 
(AUC ↓ 22%, Cmax ↓ 17%).  These 
changes did not result in clinically 
significant effects including withdrawal.  
Boceprevir exposures in the presence of 
methadone were similar to historical 
controls.  Dose adjustment is likely not 
necessary when boceprevir is co-
administered with methadone.24 
 
Clinical monitoring is recommended, with 
dose adjustments of methadone if 
necessary during concomitant treatment 
with boceprevir.1 

In HCV-negative volunteers on stable 
methadone maintenance therapy (median 
methadone dose 85 mg, range 40-120 
mg/day), telaprevir 750 mg q8h was co-
administered for 7 days.  In the presence of 
telaprevir, R-methadone Cmin ↓ 31%, Cmax 
↓ 21% and AUC ↓ 21%.  The AUC ratio of 
S-/R-methadone was comparable before 
and during coadministration of telaprevir.  
The median unbound fraction of R-
methadone ↑ from 7.92% to 9.98% during 
coadministration with telaprevir, but the 
median unbound Cmin of R-methadone was 
similar before and during telaprevir 
coadministration.   A priori methadone dose 
adjustments are not required when initiating 
telaprevir, but close monitoring is 
recommended, with dose adjustments if 
necessary.35 

Midazolam In healthy subjects, coadministration of oral 
midazolam plus steady-state BOC resulted 
in increased MDZ exposure: 177% ↑ Cmax 
and 430% ↑ AUC0-24 h.4  
 
Boceprevir is contraindicated with oral 
midazolam.1 
 
No interaction studies have been done with 
intravenous benzodiazepines. Close clinical 
monitoring for respiratory depression 
and/or prolonged sedation should be 
exercised during co-administration of 

In an open-label study, healthy subjects 
received single doses of IV midazolam 0.5 
mg, and oral midazolam 2 mg with oral 
digoxin 0.5 mg administered sequentially 
alone and in combination with multiple-dose 
telaprevir 750 mg q8h.  In the presence of 
telaprevir, midazolam IV AUC ↑ 3.4 fold, and 
midazolam oral Cmax ↑ 2.86-fold and AUC 
↑ 8.96-fold.  In the presence of telaprevir, 
digoxin Cmax ↑ 50% and AUC ↑ 85%, while 
renal clearance was not changed.30   
 
Telaprevir is contraindicated with oral 
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boceprevir with intravenous 
benzodiazepines (alprazolam, 
midazolam, triazolam). 
Dose adjustment of the benzodiazepine 
should be considered.1 

midazolam.6 
 
Co-administration of telaprevir and 
parenteral midazolam should be done in a 
setting which ensures clinical monitoring and 
appropriate medical management in case of 
respiratory depression and/or prolonged 
sedation.6 

NSAIDS In healthy subjects, co-administration of 
diflunisal or ibuprofen (aldo ketoreductase 
inhibitors) had little effect on the steady-
state exposure to BOC.4 

 

Oral 
contraceptives 

In healthy subjects, there were no clinically 
relevant changes in BOC exposure when 
co-administered with drospirenone 
(DRSP)/ethinyl estradiol (EE).  BOC 
increased DRSP AUC(0-24h) and Cmax (99% 
and 57%, respectively); and decreased EE 
AUC (24%) with no effect on EE Cmax..4 
 
Alternative methods of non-hormonal 
contraception are recommended. Co-
administration of BOC with drospirenone 
(Yaz®, Yasmin®, Angeliq®) 
is contraindicated.1 

In healthy women receiving Modicon (0.5 
mg norethindrone (NE) and 0.035 mg ethinyl 
estradiol (EE) for at least 3 months, the 
effect of steady-state telaprevir 750 mg q8h 
on the steady-state pharmacokinetics of EE 
and NE was assessed.  In the presence of 
telaprevir, EE Cmax ↓ 26%, Cmin ↓ 37% 
and AUC ↓ 28%.  NE and telaprevir 
exposures were not significantly affected.  
LH and FSH concentrations at day 7 also ↑, 
corresponding with the ↓ EE concentrations.  
Alternative methods of contraception 
should be used when estrogen-based 
contraceptives are coadministered with 
telaprevir.36 

Pegylated 
interferon alfa-2b 

In healthy subjects, there were no clinically 
relevant changes in either BOC or PEG2b 
exposure when co-administered with 
pegylated interferon alfa-2b.  No BOC 
dosage adjustment is needed with co-
administration.4 

 

Phosphodiester-
ase Type 5 
(PDE5) Inhibitors 
• sildenafil 

(Viagra®, 
Revatio®); 
(CYP3A4>>2C9 
substrate; weak 
inhibitor of 
CYP1A2, 2C9, 
2C19, 2D6, 2E1, 
3A4 - unlikely to 
cause significant 
interactions) 

• tadalafil 
(Cialis, 
Adcirca®);  
CYP3A4 

↑ in PDE-5 inhibitor concentrations are 
expected, and may result in an increase in 
adverse effects, including hypotension, 
syncope, visual disturbances, and priapism. 
 
For treatment of pulmonary arterial 
hypertension (PAH):1 
• Sildenafil or tadalafil use for PAH is 

contraindicated with boceprevir. 
 
For treatment of erectile dysfunction: 
Use with caution and increased 
monitoring for PDE-5 inhibitor-associated 
toxicities.  Do not exceed the following 
doses:1 
• sildenafil: 25 mg every 48 hours 
• tadalafil: 10 mg every 72 hours 
• vardenafil: 2.5 mg every 24 hours (NB:  

↑ in PDE-5 inhibitor concentrations are 
expected, and may result in an increase in 
adverse effects. 
 
 
For treatment of pulmonary arterial 
hypertension (PAH):6 
• Sildenafil use for PAH is 

(contraindicated with telaprevir.  
• Co-administration of tadalafil and 

telaprevir for PAH treatment is not 
recommended.  

 
For treatment of erectile dysfunction: 
Use with caution and increased 
monitoring for PDE-5 inhibitor-associated 
toxicities.  Do not exceed the following 
doses:6 
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 Boceprevir  
(Victrelis®, BOC, SCH 503034) 

Merck 

Telaprevir  
(Incivek®, TVR, VX-950) 
Vertex Pharmaceuticals 

substrate 
• vardenafil 

(Levitra); 
substrate of 
CYP3A4>3A5, 
2C 

this dose not approved in Canada; 
therefore, combination is not 
recommended) 

• sildenafil: 25 mg every 48 hours 
• tadalafil: 10 mg every 72 hours 
• vardenafil:  contraindicated 

Rifampin Coadministration is contraindicated, as 
boceprevir concentrations may be 
significantly reduced, possibly leading to 
decreased virologic response.1 

In healthy subjects, coadministration of 
rifampin 600 mg daily at steady-state and 
single dose telaprevir 750 mg led to 86% ↓ 
Cmax and 92% ↓ AUC of telaprevir.  
Coadministration of rifampin and telaprevir is 
contraindicated.14 

Tacrolimus In healthy volunteers, the kinetics of single-
dose tacrolimus 0.5 mg was assessed 
alone and in the presence of single dose 
BOC 800 mg and steady-state BOC 800 
mg TID.  In the presence of BOC, 
tacrolimus AUC ↑ 17-fold and Cmax ↑ 9.9-
fold; BOC pharmacokinetics were not 
affected by tacrolimus. Coadministration of 
BOC and tacrolimus would likely require 
significant dose reduction of tacrolimus 
and/or prolongation of the dosing interval, 
with close monitoring of tacrolimus 
concentrations and frequent assessments 
of renal function and tacrolimus-related 
side effects.27 

In healthy subjects, the pharmacokinetics of 
single dose tacrolimus was assessed alone 
(2 mg) and at a dose of 0.5 mg in the 
presence of steady-state telaprevir 750 mg 
q8h.  When coadministered with telaprevir, 
tacrolimus exposure ↑ 70-fold and the 
elimination t1/2 increased from 40.7 to 196  
hours; telaprevir kinetics were similar to 
historical data, suggesting no major effect of 
tacrolimus on telaprevir.28   
 
In a case series, HCV-1a infected, post-liver 
transplant patients received pegylated 
interferon 2a/b, ribavirin, and telaprevir.  All 
subjects were on stable tacrolimus dosing 
prior to starting antiviral therapy.  Tacrolimus 
doses were pre-emptively reduced to 50% of 
pre-treatment doses and given once weekly.  
Trough TAC levels were checked q2d for the 
first 2 weeks, then weekly until telaprevir 
therapy was complete.  Baseline TAC 
dosing was resumed after 5 days of 
stopping telaprevir.  No episodes of acute 
rejection or TAC toxicity were noted; 4 
patients had early rapid virologic response, 
2 patients had complete early virologic 
response, 1 patient was a non-responder.  
The main adverse effect was anemia (n=6 
required transfusions); dehydration, renal 
insufficiency and infections also reported.37 

Warfarin Combination has not been studied.  
Potential for altered warfarin concentrations 
in the presence of boceprevir.  Monitor INR 
when coadministering warfarin and 
boceprevir.1 

In vitro, the effect of 14C-telaprevir at 
various concentrations on the protein-
binding of 3H-warfarin was evaluated in 
human plasma.  Protein-binding of 14C-
telaprevir in human plasma was 59.1-75.6% 
over the concentration range of 0.1 to 20 
uM.  The free fraction of 14C-telaprevir ↑ 
~30% in the presence of warfarin at low 
14C-telaprevir concentrations, but this was 
not observed at high 14C-telaprevir doses.  
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 Boceprevir  
(Victrelis®, BOC, SCH 503034) 

Merck 

Telaprevir  
(Incivek®, TVR, VX-950) 
Vertex Pharmaceuticals 

Protein binding of 3H-warfarin in human 
plasma was 98% and was unchanged by the 
presence of telaprevir over the concentration 
range of 0.1 to 20 uM.   
 
At low 14C-telaprevir concentrations, 
warfarin and other ligands with high affinity 
binding to albumin or alpha1-acid 
glycoprotein may displace 14C-telaprevir 
from protein binding sites and ↑ the free 
fraction of telaprevir.38 
 
Monitor INR when coadministering warfarin 
and telaprevir.6 

Zolpidem  In healthy subjects who received a single 
dose of zolpidem 5 mg alone and in 
combination with a single 750 mg telaprevir 
dose and multiple telaprevir doses of 750 
mg po q8h, zolpidem exposures were 
unchanged after single dose telaprevir, while 
zolpidem Cmax ↓ 42% and AUC ↓ 47% after 
steady-state dosing of telaprevir.  The mean 
t1/2 of zolpidem decreased from 4.32 hours 
to 3.37 hours following multiple doses of 
telaprevir.22 

 
 
Please note:  This chart summarizes some of the major drug interactions identified to date, based on current 
available data; other drug interactions may exist.  Please use caution whenever adding/modifying therapy.  The 
information in this table is intended for use by experienced physicians and pharmacists.  It is not intended to 
replace sound professional judgment in individual situations, and should be used in conjunction with other reliable 
sources of information.  Due to the rapidly changing nature of information about HIV treatment and therapies, 
users are advised to recheck the information contained herein with the original source before applying it to patient 
care.   
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Antiretroviral Treatment Options for Patients on Boceprevir or Telaprevir 
 
  Boceprevir (Victrelis®) 

800 mg q8h with food 
Telaprevir (Incivek®) 

750 mg po q8h with food 
Not recommended with ATVr, DRVr, 

LPVr1, 2 
Avoid DRVr, FPVr, LPVr3, 4 PIs 

Possible ATVr?5 ATVr OK3 

  Avoid Efavirenz6, 7 Dose ↑ to 1125 mg q8h with Efavirenz3, 8 

NNRTIs Etravirine (?)9 Etravirine OK10 

  No data Rilpivirine OK*10 

InSTIs Raltegravir OK11, 12 

 Elvitegravir/cobicistat:  no data but potential for interaction based on 
pharmacokinetic properties.13 Avoid combination until further data available. 

Maraviroc No data 
potential ↓/↑ MVC; potential benefit on fibrosis? 

Tenofovir OK6, 14 NRTIs 

Avoid AZT (anemia) 

*caution in patients on other drugs which may ↑ rilpivirine concentrations, prolong QTc, or who are at risk 
for Torsade de Pointes 

 
Key:         = avoid combination           = caution/dose adjustment        = combination OK 
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Abbreviations: COC=combined oral contraceptive, EE= ethinyl estradiol, LNG= levonorgestrel, NE= 
norethindrone, NGM= norgestimate, NGMN= norelgestromin  

Interactions between Antiretrovirals (ARVs) and Hormonal 
Contraceptives 

This document consists of the following sections: 
1. Combined Oral Contraceptives (COC)
2. Transdermal Contraceptives (e.g., Evra®)
3. Implantable Contraceptive (e.g., Implanon®)
4. Depo-medroxyprogesterone (DMPA, Depo-Provera®)
5. Levonorgestrel-releasing Intrauterine System (LNG-IUS) (e.g., Mirena®, Nova-T®)
6. Canadian Contraceptives Overview

1. ARV and Combined Oral Contraceptive (COC) Drug Interactions 

Drug ARV Kinetic 
Characteristics 

Interaction Suggestion 

Nucleotide Reverse Transcriptase Inhibitor 
Tenofovir (Viread®) Minimal systemic 

metabolism.  Not 
substrate of CYP 
450 enzymes.  
Renal elimination. 

No effect on 
norgestimate (NGM)-
ethinyl estradiol (EE) 
levels after taking 
tenofovir 300mg daily for 
7 days.1

No specific action 
required. 

Protease Inhibitors 
Atazanavir 
(Reyataz®) 

Metabolism: 
CYP3A4 substrate 

Enzyme Inhibition:
Inhibits CYP3A4 

↑ 48% AUC of EE and ↑
110% AUC of 
norethindrone (NE) after 
taking  atazanavir 400mg 
daily for 2 weeks.2 

↓ 19% AUC, ↓ 16% Cmax
of EE; ↑ 85% AUC, ↑
68% Cmax  of NGM with 
atazanavir 
300mg/ritonavir 100mg 
for 14 days. Authors 
concluded that 35 µg EE 
+ ATV/RTV is expected 
to produce EE exposures 
similar to EE 25 µg 
without ATV/RTV.3

Atazanavir/Ritonavir: Use 
OC with minimum 30 µg 
ethinyl estradiol
(manufacturer 
recommendation). 
Atazanavir: Use OC with 
no more than 30 µg 
ethinyl estradiol 
(manufacturer 
recommendation). 
Monitor for side effects of 
increased progesterone 
levels (including acne,and 
↓ HDL and ↑ insulin 
resistance esp. in diabetic 
women).  Use of other 
hormonal products (i.e. 
patch/ring/injectable) not 
recommended.4

Darunavir 
(Prezista®) 

Metabolism:
CYP3A4 substrate 

Enzyme Inhibition:
Inhibits CYP3A4 

↓ 44% AUC, ↓ 62% Cmin
of EE and ↓ 14% AUC, ↓
30% Cmin of NE after 
taking darunavir/ ritonavir 
600/100mg bid for 2 
weeks.5

Use alternate/additional 
methods of contraception
(latex condom) secondary 
to loss of OC efficacy. 

Fos/amprenavir 
(Telzir®) 

Metabolism: 
CYP3A4 substrate 

Amprenavir studies: ↓
22% AUC, ↓ 20% Cmin of 
amprenavir; ↑ 32%  Cmin

Use alternate/ additional 
non-hormonal methods 
of contraception (latex 
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Abbreviations: COC=combined oral contraceptive, EE= ethinyl estradiol, LNG= levonorgestrel, NE= 
norethindrone, NGM= norgestimate, NGMN= norelgestromin  

Drug ARV Kinetic 
Characteristics 

Interaction Suggestion 

 Enzyme Induction:
Induces CYP3A4 

Enzyme Inhibition:
Inhibits CYP3A4 

of EE; ↑ 45% Cmin, ↑ 18% 
AUC of NE with oral 
contraceptives containing 
EE 0.035 mg/NE 1mg.6 

May lead to loss of 
virologic response and 
possible resistance to 
amprenavir.  
Fosamprenavir studies: 
No change pk of 
amprenavir; ↓ 28% Cmax, 
↓ 37% AUC of EE; ↓ 38% 
Cmax, ↓ 34% AUC, ↓ 26% 
Cmin norethisterone after 
fosamprenavir 700 
mg/ritonavir 100mg bid 
for 21 days.6
Significant hepatic 
enzyme elevations and 
increased ritonavir levels 
also seen when boosted 
fosamprenavir used with 
COC.6

condom).   

Indinavir 
(Crixivan®) 

Metabolism:
CYP3A4 substrate 

Enzyme Inhibition:
Inhibits CYP3A4  

↑ 24% AUC of EE; ↑
26% AUC of NE.7

No specific action 
required. 

Lopinavir 
(Kaletra®) 

Metabolism:
CYP3A4 substrate 

Enzyme Induction:
Induces GT and 
possibly CYP1A2, 
2C19, 2C 

Enzyme Inhibition:
Inhibits 
CYP3A4>2D6 

↓ 42% AUC, ↓ 41% Cmax,  
↓ 58% Cmin of EE and ↓
17% AUC, ↓ 16% Cmax, ↓
32% Cmin of NE.8

Use alternate/ additional 
methods of contraception
(latex condom) secondary 
to loss of OC efficacy. 
Use Progestin based 
contraceptives (Depo-
Provera®). However, 
delavirdine, 
lopinavir/ritonavir, 
nelfinavir, and ritonavir 
might  ↑ concentration of 
progestin-based 
contraceptives 
(metabolized by CYP 3A4). 
Monitor for the 
development of adverse 
effects with Depo-
Provera®.9 

Nelfinavir 
(Viracept®) 

Metabolism: 
CYP3A4>2C19 

Enzyme Induction:
Induces 
CYP2B6, 2C8 and 
2C9 

↓ 47% AUC, ↓ 28% Cmax
of EE; ↓ 18% AUC of NE 
after nelfinavir 750mg 
q8h for 7 days.  Cmax NE 
unchanged.10

See Lopinavir 
See DMPA chart 
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Drug ARV Kinetic 
Characteristics 

Interaction Suggestion 

Enzyme Inhibition:
Inhibits CYP3A4 

Ritonavir 
(Norvir®) 

Metabolism:
CYP3A4>2D6 

Enzyme Induction:
Induces glucuronyl 
transferases (GT), 
CYP1A2, 2B6, 
2C9, 2C19 

Enzyme Inhibition:
CYP3A>2D6>2C9, 
2C19>>2A6, 2E1 

↓ 40% AUC, 
↓ 32% Cmax of EE after 
ritonavir 500mg q12h for 
16 days.11 

See Lopinavir 

Saquinavir 
(Invirase®) 

Metabolism:
CYP3A4 substrate 

Enzyme Inhibition:
Weak inhibitor of 
CYP3A4 

Single dose saquinavir 
levels were not affected 
by combined low-dose 
OC (0.03 mg EE, 0.075 
mg gestodene).12

Due to use of saquinavir in 
combination with ritonavir, 
use alternate/ additional 
methods of contraception
(latex condom). 

Tipranavir 
(Aptivus®) 

Metabolism:
CYP3A4, p-
glycoprotein (Pgp) 
substrate 

Enzyme Induction:
Induces CYP3A4, 
GT, Pgp>CYP 
1A2>2C9 

Enzyme Inhibition: 
Inhibits CYP2D6 
Note: When given 
with ritonavir, net 
effect is CYP3A 
inhibition. 

↓ 50% AUC and Cmax of 
single dose EE; no 
change in NE after 
tipranavir 500mg/ritonavir 
100mg twice daily.13 

Use alternate/ additional 
methods of contraception
(latex condom) secondary 
to loss of OC efficacy.13

CCR5 Antagonist
Maraviroc  
(Celsentri®) 

Metabolism:
CYP3A4, Pgp 
substrate 

No change in Cmax or 
AUC of oral 
contraceptives (30mcg 
EE/150 mcg 
levonorgestrel (LNG)) 
with low dose maraviroc 
(100mg twice daily).14

No specific action 
required.   

More research needed
with full dose maraviroc 
(300mg twice daily). 

Integrase Inhibitor 
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Drug ARV Kinetic 
Characteristics 

Interaction Suggestion 

Raltegravir 
(Isentress®) 

Metabolism:
UGT1A1-mediated 
glucuronidation  

↓ 12% AUC of EE; ↑ 14% 
AUC of norelgestromin 
(NGMN).15

↓ 2% AUC, ↑ 6% Cmax of 
EE; ↑14% AUC, ↑ 29% 
Cmax of NGMN when 
taken with raltegravir 
400mg twice daily for 21 
days.16

No specific action 
required.   

Elvitegravir 
(GS-9137) 
Quad tablet 
(elvitegravir/cobicistat/
emtricitabine/tenofovir) 

Metabolism: 
combination of 
oxidative (CYP3A) 
and 
glucoronidation 
pathways  

Enzyme Induction:
moderate inducer 
of CYP3A 

↓ 25% AUC of EE; ↑ 2-
fold AUC/Cmax of NGM-
active metabolite with 
stable OrthoTri-Cyclen Lo 
(EE 25 µg/NGM 
180/215/250 µg)and 
Quad tablet daily for 14 
days.  No change 
progesterone level, 
similar ↓ FSH, larger ↓ LH 
during co-administration 
with Quad versus 
EE/NGM alone.17

Authors recommend 
using oral contraceptive 
with minimum of 30 µg 
EE. 

Non-nucleoside Reverse Transcriptase Inhibitors 
Delavirdine 
(Rescriptor®) 

Metabolism:
CYP3A4>>2D6 
substrate 

Enzyme Inhibition:
Inhibits CYP3A4, 
2C9,2C19 

Concentrations of ethinyl 
estradiol may increase. 
However, the clinical 
significance is 
unknown.18

No specific action 
required. 

Efavirenz 
(Sustiva®) 

Metabolism:
CYP3A4, 2B6 
substrate 

Enzyme Induction:
Induces CYP3A4 

Enzyme Inhibition:
Inhibits CYP3A4, 
2C9, 2C19 

↑ 37% AUC of EE 50 µg 
after 10 days of efavirenz 
(EFV) 400mg.19

However, EFV found to 
interfere with the estradiol 
ELISA assay.  This may 
artificially elevate 
estradiol levels if ELISA 
assay used.20 

No change EE level (LC-
MS/MS assay); ↓ 64% 
AUC of NGM and ↓ 83% 
AUC of LNG (active 
metabolite of NGM) after 
EFV 600mg for 14 

Potential for failure of 
progesterone component. 
May need to increase 
progesterone dose when 
used for daily or emergency 
contraception (i.e. use third 
generation progesterone 
such as desogestrel or 
gestodene which have 
higher affinity for 
progesterone receptor). 
Alternative methods of 
contraception (latex 
condom) recommended. 
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Drug ARV Kinetic 
Characteristics 

Interaction Suggestion 

days.21

↓ 56% AUC of LNG (0.75 
mg single dose for 
emergency 
contraception) after EFV 
600mg for 14 days.22

Etravirine 
(Intelence®) 

Metabolism:
CYP 3A4, 2C9, 
2C19 substrate 

Enzyme Induction:
Induces CYP3A4 

Enzyme Inhibition:
Inhibits CYP2C9, 
2C19, mildly 
inhibits Pgp 

↑ 22% AUC of EE; no 
change in AUC of NE 
after 15 days of ETV 
200mg twice daily.23

No specific action 
required. 

Nevirapine 
(Viramune®) 

Metabolism:
CYP3A4>>2B6 
substrate 

Enzyme Induction:
Induces CYP3A4, 
2B6 

↓ 20 % AUC of EE; ↓
19% AUC, ↓ 16% Cmax of 
NE.24 

↓ 29% AUC EE; ↓ 18% 
AUC of NE.25

Steady-state kinetics of 
COC (EE 30 µg and 
norgestrel 300 µg for at 
least 6 weeks) were 
studied in 3 groups of 
women:   
Group 1:  HIV-positive on 
nevirapine (plus 
3TC/d4T) for 90 days 
minimum 
Group 2: HIV-positive not 
on ARVs 
Group 3: HIV-negative   
Group 1: Highest AUC of 
EE; Highest AUC, Cmin of 
LNG; ovulation 
suppressed.  Conflicting 
evidence from previous 
studies, further study 
needed.26

Use alternate/ additional 
methods of contraception
(latex condom) secondary 
to loss of OC efficacy. 
Use Progestin based 
contraceptives (Depo-
Provera®). 
See DMPA chart. 
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Abbreviations: COC=combined oral contraceptive, EE= ethinyl estradiol, LNG= levonorgestrel, NE= 
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Drug ARV Kinetic 
Characteristics 

Interaction Suggestion 

Rilpivirine  Metabolism:
CYP3A4> 
CYP2C19, 1A2, 
2C8/9/10 (minor). 

Enzyme Induction: 
CYP2C19,> 
CYP1A2, 
2B6, 3A4. 
(unlikely clinically 
relevant) 

↑ 17% Cmax of EE; pK of 
NE unaffected after 15 
days of rilpivirine 25mg 
daily.27

No specific action 
required.   

COC metabolism:
Ethinyl Estradiol:GT, sulphatase, substrate CYP3A4 > 2C9; Inhibits CYP1A2, 3A 
Progestins: if contain ethinyl group-may inhibit CYP enzymes 

2. ARV-Transdermal Contraceptive Drug Interactions 

Name Ingredients 
Evra® Ethinyl estradiol 35 µg/norelgestromin 200 µg 

once a week for 3 weeks out of 4 

Drug ARV Kinetic 
Characteristics 

Interaction Suggestion 

Protease Inhibitors 
Lopinavir  
(Kaletra®)

Metabolism:
CYP3A4 substrate 

Enzyme Induction:
Induces GT and 
possibly CYP1A2, 
2C19, 2C 

Enzyme Inhibition:
Inhibits CYP3A4>2D6

Transdermally 
delivered EE and 
NGMN was studied in 8 
HIV positive women on 
stable Kaletra® (LPV/r) 
compared to 24 women 
not on ARVs. Also, EE 
AUC after a single dose 
of a COC pill (EE/NE) 
was measured before 
patch placement and 
was compared with 
patch EE AUC in both 
groups. 

↓ 45% AUC EE patch; 
↓ 55% AUC EE pill in 
women on LPVr vs. 
controls (p=0.064 and 
p=0.003, respectively).  
↑ 83% AUC NGMN in 
LPVr group vs. controls 
(p=0.036).28

The investigators 
concluded that although the 
kinetics of EE and NGMN 
were significantly altered in 
the presence of LPV/r, the 
contraceptive efficacy of the 
patch was likely to be 
maintained due to the 
increased NGMN levels. 
The manufacturer 
recommends 
alternative/additional 
contraception with the 
contraceptive patch.8
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Abbreviations: COC=combined oral contraceptive, EE= ethinyl estradiol, LNG= levonorgestrel, NE= 
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3. ARV-Implantable Contraceptive Drug Interactions 

Name Ingredients 
Implanon® Etonogestrel 68 µg *not available in Canada

Drug ARV Kinetic 
Characteristics 

Interaction Suggestion 

Non-nucleoside Reverse Transcriptase Inhibitors 
Efavirenz 
(Sustiva®) 

Metabolism:
CYP3A4, 2B6 
substrate 

Enzyme Induction:
Induces CYP3A4 

Enzyme Inhibition:
Inhibits CYP3A4, 2C9, 
2C19

Etonogestrel exposure 
may be decreased 

(although not studied) 
due to postmarketing 

reports of contraceptive 
failure with etonogestrel 

in efavirenz-exposed 
patients.29-33

Use alternate/ additional 
methods of contraception
(latex condom) secondary 
to loss of OC efficacy. 

4. ARV-Depo-medroxyprogesterone (DMPA) Drug Interactions 

Name Ingredients 
Depo-Provera® depo-medroxyprogesterone 150 µg IM every 3 

months 

Drug  ARV Kinetic 
Characteristics 

Interaction Suggestion 

Protease Inhibitors 
Nelfinavir 
(Viracept®) 

Metabolism:
CYP3A4>2C19,2D6 
substrate 

Enzyme Inhibition:
Inhibits CYP3A4 

In 21 HIV patients, no 
change in AUC of 
nelfinavir 4 weeks after 
DMPA administered.  
After 12 weeks, no 
pregnancies, no women 
appeared to ovulate 
based on progesterone 
levels.33 

No affect on CD4 or HIV 
RNA levels.34

DMPA appears effective 
and safe in patients on 
nelfinavir.31

Atazanavir 
(Reyataz®) 

Metabolism: 
CYP3A4 substrate 

Enzyme Inhibition:
Inhibits CYP3A4 

Not studied. Manufacturer does not 
recommend use of 
injectable 
contraceptives.4

Non-nucleoside Reverse Transcriptase Inhibitors 
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Abbreviations: COC=combined oral contraceptive, EE= ethinyl estradiol, LNG= levonorgestrel, NE= 
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Drug  ARV Kinetic 
Characteristics 

Interaction Suggestion 

Efavirenz 
(Sustiva®) 

Metabolism:
CYP3A4, 2B6 
substrate 

Enzyme Induction:
Induces CYP3A4 

Enzyme Inhibition:
Inhibits CYP3A4, 
2C9, 2C19 

In 17 HIV patients, no 
change in AUC of 
efavirenz 4 weeks after 
DMPA administered.  
After 12 weeks, no 
pregnancies, no women 
appeared to ovulate 
based on progesterone 
levels.33 

No affect on CD4 or HIV 
RNA levels.34

In 30 HIV+ women, pK of 
DMPA similar with women 
on ARVs (EFV/AZT/3TC) 
versus no ARVs.35

DMPA appears effective 
and safe in patients on 
efavirenz.31

Nevirapine 
(Viramune®) 

Metabolism:
CYP3A4>>2B6 
substrate 

Enzyme Induction:
Induces CYP3A4, 
2B6 

In 16 HIV patients, small 
increase in nevirapine 
AUC 4 weeks after DMPA 
administered.  After 12 
weeks, no pregnancies, 
no women appeared to 
ovulate based on 
progesterone levels. 33 

No affect on CD4 or HIV 
RNA levels.34

DMPA appears effective 
and safe in patients on 
nevirapine.  Increased 
nevirapine levels do not 
appear to be clinically 
significant.31

DMPA metabolism:  CYP3A4 substrate 

5. ARV-Levonorgestrel-releasing Intrauterine System (LNG-IUS) 
Drug Interactions 

Name Ingredients 
Mirena® Intrauterine system /levonorgestrel 52 mg
Nova-T® Intrauterine copper 

Drug  Interaction Suggestion 
HAART  

(Nine different combinations 
of reverse transcriptase 
inhibitors and protease 

inhibitors) 

In a study of 12 HIV + women, 
83% on HAART, LNG levels 

slightly decreased over the 12 
month study period. Estradiol 

levels remained in the follicular-
phase range (>70 pmol/l).  No 

pregnancies were reported.  No 
affect on CD4 or HIV RNA 

levels.36

More research on interactions 
with specific antiretrovirals 

needed.  Currently use of LNG-
IUS and copper IUD 

recommended by CDC.37
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Canadian Contraceptives Overview 

Oral Contraceptives 

Low Dose EE Ingredients 
Alesse® 
Aviane® 

Ethinyl estradiol 20 µg/levonorgestrel 100 µg 

Linessa® Ethinyl estradiol 25 µg/desogestrel 100/125/150 µg 
Minestrin® Ethinyl estradiol 20 µg/norethindrone acetate 1mg 
Tri-Cyclen Lo® Ethinyl estradiol 25 µg/ norgestimate 180/215/250 µg 
Yaz® Ethinyl estradiol 20 µg/ drospirenone 3 mg  
High Dose EE Ingredients 
Cyclen® Ethinyl estradiol 35 µg/norgestimate 250 µg 
Ovral® Ethinyl estradiol 50 µg/norgestrel 250 µg 
Tri-Cyclen® Ethinyl estradiol 35 µg/norgestimate 180/215/250 µg 
Brevicon 0.5/35® 
Ortho 0.5/35® 

Ethinyl estradiol 35 µg/norethindrone 0.5mg 

Brevicon 1/35® 
Ortho 1/35® 

Ethinyl estradiol 35 µg/norethindrone 1mg 

Synphasic ® Ethinyl estradiol 35 µg/norethindrone 0.5/1/0.5mg 
Ortho 7/7/7® Ethinyl estradiol 35 µg/norethindrone 05/0.75/1 mg 

Third Generation Progesterones 

Name Ingredients 
Apri® Ethinyl Estradiol 30 µg/ desogestrel 150 µg 
Linessa® Ethinyl estradiol 25 µg/ 

desogestrel 100/125/150 µg 
Marvelon® Ethinyl Estradiol 30 µg/ desogestrel 150 µg
Ortho-Cept® Ethinyl Estradiol 30 µg/ desogestrel 150 µg 

Transdermal Contraceptives 

Name Ingredients 
Evra® Ethinyl estradiol 35 µg/norelgestromin 200 µg once a 

week for 3 weeks out of 4 

Implatable Contraceptives-not available in Canada 

Name Ingredients 
Implanon® Etonogestrel 68 µg 

Injectable Contraceptives 

Name Ingredients 
Depo-Provera® depo-medroxyprogesterone 150 µg IM every 3 months 

Intrauterine Contraceptives 

Name Ingredients 
Mirena® Intrauterine system /levonorgestrel 52 mg
Nova-T® Intrauterine copper 
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Interactions between Antiretrovirals and Drugs for Treatment of Pulmonary Arterial Hypertension 
 
 Protease Inhibitors Non-Nucleoside 

Reverse 
Transcriptase 

Inhibitors 

Other Antiretrovirals 

Prostaglandin (prostacyclin) analogs 
Epoprostenol (IV) 
• Undergoes rapid 

hydrolyzation 
 
Treprostinil (IV or SC 
infusion) 
• substantially 

metabolized by the 
liver, but precise 
enzymes unknown 

• does not inhibit 
CYP-1A2, 2C9, 
2C19, 2D6, 2E1, or 
3A 

 
Iloprost (inhalation) 
• CYP enzymes play 

minor role in 
biotransformation; 
iloprost does not 
inhibit CYP450 
system (in vitro) 

 
Significant pharmacokinetic interactions with antiretroviral agents are not 
anticipated. 

Endothelin receptor antagonists 
Ambrisentan (Volibris®) 
• substrate of 

UGT1A9S, 2B7S, 
and 1A3S, CYP3A4 
and CYP2C19, 
OATP, and P-gp. 

• does not inhibit 
UGT1A1, UGT1A6, 
UGT1A9, UGT2B7 
or CYP450 
enzymes 1A2, 2A6, 
2B6, 2C8, 2C9, 
2C19, 2D6, 2E1 
and 3A4. Additional 
in vitro studies 
showed that 
ambrisentan does 
not inhibit P-gp, 
NTCP, OATP or 
BSEP. 
Furthermore, 
ambrisentan does 
not induce MRP2, 
P-gp or BSEP. 

Potential for ↑ 
ambrisentan 
concentrations with 
concomitant CYP3A4 
inhibitors. 

Monitor for potential ↓ 
ambrisentan 
concentrations. 
 
No clinically relevant 
effect on ambrisentan 
exposure by day 8, 
following administration 
of multiple doses of 
rifampin. No dose 
adjustment of 
ambrisentan is needed 
with concomitant 
rifampin therapy. 

Potential for ↑ 
ambrisentan 
concentrations with 
elvitegravir/cobicistat. 

Bosentan (Tracleer®) In a healthy volunteer A recent report Potential for ↑ bosentan 
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 Protease Inhibitors Non-Nucleoside 
Reverse 

Transcriptase 
Inhibitors 

Other Antiretrovirals 

• substrate of 
CYP2C9 and 
CYP3A 

• inducer of CYP2C9 
and CYP3A4.1, 2 

study involving 
coadministration of 
bosentan 125 mg BID 
and lopinavir/ritonavir 
400/100 mg BID, 
bosentan 
concentrations 
increased up to 48-fold 
during the first 4 days, 
and at steady-state, the 
GMR for AUC was 5.22 
and for Cmax was 6.12.  
Therefore, bosentan 
should only be initiated 
once boosted PIs have 
reached steady-state 
(i.e., at least 10 days 
therapy).  In such 
patients, bosentan may 
be started at a dose of 
62.5 mg once daily or 
every other day.  For 
patients on stable 
bosentan therapy who 
require initiation of a 
boosted PI regimen, 
bosentan should be 
discontinued for at least 
36 hours prior to 
starting the boosted PI, 
then reinstituted 10 
days after PI initiation at 
62.5 mg once daily or 
every other day.3   
 
Do not give bosentan 
with unboosted 
atazanavir, as plasma 
atazanavir 
concentrations may be 
decreased.4   
 
A case report noted a 
possible interaction 
between bosentan and 
unboosted indinavir 
leading to a reduction in 
indinavir plasma 
concentrations.5 

documented the 
successful, long-term 
coadministration of 
bosentan and 
nevirapine-based 
cART in a 51-year old 
HIV-positive woman 
with AIDS and HIV-
associated PAH.  Over 
a four-year follow-up 
period, the patient 
experienced significant 
clinical and 
hemodynamic 
improvement on 
bosentan 125 mg BID, 
and maintained 
complete viral 
suppression, 
therapeutic nevirapine 
trough concentrations, 
and excellent 
immunologic response.6   

concentrations with 
elvitegravir/cobicistat.  In 
patients on Stribild® for 
at least 10 days, start 
bosentan at 62.5 mg 
once daily or q2days 
based on individual 
tolerability.  If initiating 
Stribild® in patients 
already on bosentan, 
discontinue bosentan at 
least 36 hours prior, and 
resume at 62.5 mg once 
daily or q2days at least 
10 days following 
Stribild® initiation.7 
 
Potential for ↓ maraviroc 
concentrations.  Avoid 
combination if possible. 

Sitaxsentan (Thelin®; 
discontinued in 2010) 
• substrate of 

Case report of an HIV-
positive patient on 
tenofovir, 3TC and 

Potential for ↑ etravirine 
concentrations.  
Possible ↑ other NNRTI 

Potential for ↑/↓ 
sitaxsentan and ↑ 
elvitegravir and cobicistat 
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 Protease Inhibitors Non-Nucleoside 
Reverse 

Transcriptase 
Inhibitors 

Other Antiretrovirals 

CYP3A4/5 and 2C9 
• inhibitor of 

CYP2C9, as well as 
2C19, 3A4/5, and 
2C8 

atazanavir with HIV-
PAH who was initially 
well-controlled on 
bosentan 125 mg BID, 
but who required 
discontinuation of 
bosentan after 18 
months due to 
persistent nasal/sinus 
congestion.  Bosentan 
was replaced with 
sitaxsentan 100 mg 
daily, with rapid 
resolution of nasal 
congestion and 
continued clinical 
benefit.8 

concentrations. concentrations. 
 
Potential for ↑ maraviroc 
concentrations. 

Phosphodiesterase inhibitors 
Sildenafil (Revatio®) 
• CYP3A4>>2C9 

substrate; weak 
inhibitor of CYP1A2, 
2C9, 2C19, 2D6, 2E1, 
3A4 - unlikely to 
cause significant 
interactions 

Sildenafil exposures are 
↑2-11-fold in the 
presence of PIs.3   
 
Sildenafil for treatment 
of PAH is 
contraindicated with 
all PIs.  

In the presence of 
etravirine, sildenafil 
AUC ↓ 57%.  
Combination may be 
co-administered, adjust 
sildenafil dose 
according to response.9 
 
In healthy volunteers 
taking rilpivirine 75 mg 
once daily for 12 days, 
the kinetics of single 
dose sildenafil 50 mg 
were similar as 
compared to sildenafil 
alone, and rilpivirine 
exposures were not 
affected by sildenafil.  
The combination may 
be coadministered 
without dose 
modifications.10 
 
Potential for ↓ sildenafil 
concentrations with 
other NNRTIs. 

No pharmacokinetic 
with maraviroc is 
expected, but both 
Maraviroc and the 
PDE5 inhibitors have 
reported hypotension 
adverse; therefore, co-
administer combination 
with caution.   
 
Sildenafil for treatment 
of PAH is 
contraindicated with 
elvitegravir/cobicistat.7 

Tadalafil (Adcirca®) 
• CYP3A4 substrate 

Significant ↑in tadalafil 
concentrations with 
ritonavir and boosted 
tipranavir.11  Recurrent 
priapism secondary to 
an interaction between 
tadalafil and boosted 

Potential for ↓ tadalafil 
concentrations.  Dose 
adjustment may be 
necessary with 
coadministration. 

No pharmacokinetic with 
maraviroc is expected, 
but both maraviroc and 
the PDE5 inhibitors have 
reported hypotension 
adverse; therefore, co-
administer combination 
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 Protease Inhibitors Non-Nucleoside 
Reverse 

Transcriptase 
Inhibitors 

Other Antiretrovirals 

fosamprenavir has been 
reported.12    
 
For patients on stable 
(i.e,. greater than 7 
days) PI treatment who 
require therapy for 
PAH:  tadalafil may be 
initiated at a dose of 20 
mg once daily and 
increased to 40 mg 
once daily based on 
tolerability.   
For patients already 
stabilized on tadalafil 
who require PI-based 
treatment:  tadalafil 
should be discontinued 
at least 24 hours prior 
to initiating the PI, and 
restarted 7 days after PI 
initiation at a dose of 20 
mg once daily, 
increasing to 40 mg 
once daily based on 
tolerability.3 

with caution.   
 
Potential for ↑ tadalafil 
concentrations with 
elvitegravir/cobicistat. 
If already on Stribild®, 
start tadalafil 20 mg 
daily, ↑ to 40 mg daily 
based on tolerability.  If 
on tadalafil and starting 
Stribild®, stop tadalafil at 
least 24 hours prior; after 
at least 1 week, resume 
tadalafil at 20 mg daily, ↑ 
to 40 mg daily based on 
tolerability.7 
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 Cyclosporine 
(Neoral®) 

Tacrolimus (Prograf®, 
Advagraf®) 

and Sirolimus 
(Rapamune®) 

Mycophenolate Mofetil 
(CellCept®) 

Pharmacokinetic 
characteristics 

>90% metabolized 
(substrate and inhibitor 
of CYP3A4; also inhibits  
P-glycoprotein1) 

>90% metabolized 
(substrate of CYP3A4) 

substrate and inhibitor 
of P-glycoprotein 

MPA, the active 
metabolite is a substrate 
of  
glucuronyl transferase 

Integrase Inhibitors    

Elvitegravir 
Metabolized by 3A4, 
UGT1A1/3; moderate 
2C9 inducer. 
 
Boosted with cobicistat, 
an inhibitor of 3A4, 2D6 
and p-glycoprotein 

Potential for ↑ 
immunosuppressant 
concentrations.  
Therapeutic monitoring 
of immunosuppressant 
is recommended.2 

Potential for ↑ 
immunosuppressant 
concentrations.  
Therapeutic monitoring 
of immunosuppressant 
is recommended.2 

Potential for ↑ 
immunosuppressant 
concentrations.  
Therapeutic monitoring 
of immunosuppressant 
is recommended.2 

Raltegravir 
Metabolized by 
UGT1A1. 

Case report of an HIV-
positive liver transplant 
recipient who received 
cyclosporine and 
raltegravir post-
transplant.  
Cyclosporine 
concentrations were 
measured regularly and 
remained therapeutic.  
Pre- and post dose 
raltegravir levels were 
measured at weeks 4 
and 8, and were 
comparable with 
published data.  The 
authors concluded that 
raltegravir and 
cyclosporin may be 
coadministered without 
dose adjustment.3 
 
In 13 HIV-infected 
transplant patients (n=8 
liver, n=5 kidney) who 
received raltegravir + 2 
NRTIs, median 
raltegravir Ctrough was 
507 ng/mL (range 176-
890) and target Ctrough 
of tacrolimus or 
cyclosporine were 
achieved with standard 
doses.   After a median 
follow-up of 9 months 
(range: 6-14), all 
patients were alive with 

Raltegravir may avoid 
interactions with certain 
immunosuppressives as 
it is primarily 
metabolized via 
glucuronidation and not 
by CYP3A4. 

Case report of the 
successful use of 
raltegravir/3TC/abacavir 
and sirolimus in a 49 
year old HIV/HCV+ 
patient who underwent 
liver transplantation.   
The patient was 
switched to this regimen 
after a series of 
medication 
modifications.  Pt had 
developed renal 
insufficiency with 
hyperpotasemia and 
metabolic acidosis due 
to increased tacrolimus 
levels (> 25 ng/ml) 
related to atazanavir 
use.5 

In 13 HIV-infected 
transplant patients (n=8 
liver, n=5 kidney) who 
received raltegravir + 2 
NRTIs, median 
raltegravir Ctrough was 
507 ng/mL (range 176-
890) and target Ctrough 
of tacrolimus or 

The pharmacokinetics of 
raltegravir 400 mg BID 
and mycophenolic acid 
were prospectively 
determined in 6 HIV-
infected solid-organ 
transplant recipients.  
Raltegravir kinetics were 
not significantly different 
from historical controls, 
and MPA metabolism 
was not significantly 
altered by raltegravir.8  
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 Cyclosporine 
(Neoral®) 

Tacrolimus (Prograf®, 
Advagraf®) 

and Sirolimus 
(Rapamune®) 

Mycophenolate Mofetil 
(CellCept®) 

satisfactory graft 
function.4 

cyclosporine were 
achieved with standard 
doses.   After a median 
follow-up of 9 months 
(range: 6-14), all 
patients were alive with 
satisfactory graft 
function.4 
 
In a case series of 11 
HIV-positive solid organ 
transplant (10 liver, 1 
renal) patients who 
received raltegravir/2 
NRTI therapy (plus 
enfuvirtide, n=2) and 
tacrolimus (91%), 
median CD4 increased 
to 380 cells/mm3 and 
VL remained <50 
copies/mL after a 
median follow-up of 57 
weeks.  No patients 
discontinued raltegravir, 
and no toxicity or 
interactions with 
tacrolimus were noted.6 
 

Two HIV-positive 
patients began 
raltegravir-based cART 
while on tacrolimus 1 or 
2 mg twice daily (1 for 
liver transplantation and 
1 for Crohn’s disease); 
no tacrolimus dose 
adjustment was needed 
and tacrolimus blood 
levels were not altered.  
7 

Protease inhibitors    
Amprenavir/ 
fosamprenavir 
Primarily metabolized 
by CYP3A4.  Inhibitor of 
CYP3A4 (similar 
potency as indinavir 
and nelfinavir)9; also 
induces CYP3A410. 

May ↑/↓ CsA 
concentrations via 
CYP3A4 inhibition or 
induction 

May ↑/↓ tacrolimus 
concentrations via 
CYP3A4 inhibition or 
induction.  In a case 
series of HIV-positive 
patients undergoing liver 
transplantation, 
tacrolimus levels were 
markedly ↑ in the 
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 Cyclosporine 
(Neoral®) 

Tacrolimus (Prograf®, 
Advagraf®) 

and Sirolimus 
(Rapamune®) 

Mycophenolate Mofetil 
(CellCept®) 

presence of PI-based 
HAART regimens 
(LPV/r, APV, and 
NFV).11   
 
In a separate report, a 
61-year old patient on 
fosamprenavir/ritonavir 
was started on 0.5 mg 
QD tacrolimus post-
renal transplant; target 
tacrolimus 
concentrations were 
reached within 2 days 
and tacrolimus was 
discontinued due to high 
(37 ng/mL) levels.  
Target levels were 
subsequently achieved 
with tacrolimus 0.5 mg 
every 4 days.12 
 
In four HIV-infected liver 
transplant patients who 
switched from nelfinavir 
to fosamprenavir, mean 
tacrolimus Ctrough ↓ 
significantly from 6.9 to 
3.2 ng/mL before vs. 
after the switch.   
Tacrolimus dose 
increase was needed, 
from an average of 0.29 
mg/day to 0.48 mg/day 
(p=0.046) to attain the 
desired target of 8.7 +/- 
2.3 ng/mL. These 
findings suggest that 
fosamprenavir may be 
less potent than 
nelfinavir in inhibiting 
tacrolimus clearance.13 
 
A retrospective analysis 
of HIV-positive patients 
receiving tacrolimus with 
various cART regimens 
was conducted.  Three 
liver transplant patients 
were on ritonavir-
boosted PI therapy (1 
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on saquinavir 1000 mg 
BID plus lopinavir 
400/ritonavir 100 mg 
BID, 1 on 
fosamprenavir 700/100 
mg BID, 1 on darunavir 
600/ritonavir 100 mg 
BID), and received 
tacrolimus doses of 
0.06, 0.03, and 0.08 mg 
daily, with median 
tacrolimus levels of 6.6, 
3.0 and 7.9 ng/mL, 
respectively.  Two other 
patients began 
raltegravir-based cART 
while on tacrolimus 1 or 
2 mg twice daily; no 
tacrolimus dose 
adjustment was needed 
and tacrolimus blood 
levels were not altered.7 
Monitor tacrolimus 
levels. 

Atazanavir 
Primarily metabolized 
by CYP3A4; also 
inhibits CYP3A. 

May ↑ CsA 
concentrations via 
CYP3A4 inhibition 

May ↑ tacrolimus 
concentrations via 
CYP3A4 inhibition.   
 

A case report describes 
a 53-year old HIV-
positive, African-
American man who 
received a renal 
transplant and was 
placed on 
mycophenolate mofetil 
and tacrolimus along 
with concomitant 
unboosted atazanavir, 
abacavir and 
lamivudine.  The patient 
initially received 
tacrolimus 0.5 mg on 
day 2 post-transplant, 
but serum tacrolimus 
levels became 
subtherapeutic by 6 
hours, so tacrolimus 
dosing was changed to 
1 mg every 8 hours, and 
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subsequently to 1.5 mg 
every 12 hours to 
maintain therapeutic 
levels and optimize 
patient convenience.14 

Monitor tacrolimus 
levels, renal & hepatic 
function and serum 
electrolytes. 

Darunavir 
Primarily metabolized 
by CYP3A4; also 
inhibits CYP3A. 

May ↑ CsA 
concentrations via 
CYP3A4 inhibition. 

May ↑ tacrolimus 
concentrations via 
CYP3A4 and/or P-gp 
inhibition.  Case report 
of a patient with HIV-
associated focal 
segmental 
glomerulosclerosis who 
underwent a kidney 
cadaveric 
transplantation and was 
started on a regimen 
including 
darunavir/ritonavir.  This 
resulted in a marked 
increased in tacrolimus 
trough levels to 106.7 
ng/ml (target range 6-7 
ng/ml). A decrease in 
tacrolimus dosage to a 
single dose of 0.5 
mg/week (3.5% of the 
usual dose) enabled 
maintenance of stable 
tacrolimus trough 
levels.15 

A retrospective analysis 
of HIV-positive patients 
receiving tacrolimus with 
various cART regimens 
was conducted.  Three 
liver transplant patients 
were on ritonavir-
boosted PI therapy (1 
on saquinavir 1000 mg 
BID plus lopinavir 
400/ritonavir 100 mg 
BID, 1 on fosamprenavir 
700/100 mg BID, 1 on 
darunavir 600/ritonavir 
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 Cyclosporine 
(Neoral®) 

Tacrolimus (Prograf®, 
Advagraf®) 

and Sirolimus 
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100 mg BID), and 
received tacrolimus 
doses of 0.06, 0.03, and 
0.08 mg daily, with 
median tacrolimus 
levels of 6.6, 3.0 and 7.9 
ng/mL, respectively.  
Two other patients 
began raltegravir-based 
cART while on 
tacrolimus 1 or 2 mg 
twice daily; no 
tacrolimus dose 
adjustment was needed 
and tacrolimus blood 
levels were not altered.7 

Indinavir 
Primarily metabolized 
by CYP3A4; also an 
inhibitor of CYP3A4.16 

May ↑ CsA 
concentrations via 
CYP3A4 inhibition. 
 
In liver transplant patient 
(n=1), prolonged t1/2 of 
CsA observed with 
concomitant IDV/r 
regimen; daily doses of 
CsA ↓ 5-20% to 
maintain serum CsA 
trough levels.17  

May ↑ tacrolimus 
concentrations via 
CYP3A4 inhibition.  In a 
case series of HIV-
positive patients 
undergoing liver 
transplantation, 
tacrolimus levels were 
markedly ↑ in the 
presence of PI-based 
HAART regimens 
(LPV/r, APV, and 
NFV)11 and IDV, NFV18  
Monitor tacrolimus 
levels. 

In a small case series 
(n=6) of HIV+ subjects 
receiving ddI, 3TC, 
abacavir, indinavir 800/ 
ritonavir 100 mg BID 
and nevirapine 200 mg 
BID, there was no 
significant change in 
indinavir concentrations 
in the presence of 
chronic MMF 
administration.19 

Lopinavir/ritonavir 
Lopinavir is primarily 
metabolized by 
CYP3A4.  Kaletra 
inhibits CYP3A4, 2D6 
(to lesser extent).  At 
clinically relevant 
concentrations, Kaletra 
does not inhibit 
CYP2C9, 2C19, 2E1, 
2B6 or 1A2.    Induces 
glucuronyl transferases 
and possibly CYP1A220, 
CYP2C19 and 2C9.21 

In liver transplant 
patients (n=2), 
prolonged t1/2 of CsA 
observed with 
concomitant LPV/r; daily 
doses of CsA ↓ 5-20% 
to maintain serum CsA 
trough levels.17 

May ↑ tacrolimus 
concentrations via 
CYP3A4 inhibition. 
In a case series of HIV-
positive patients 
undergoing liver 
transplantation, 
tacrolimus levels were 
markedly ↑ in the 
presence of PI-based 
HAART regimens 
(LPV/r, APV, and 
NFV).11   
 
When a LPV/r based 
regimen was added to 
tacrolimus regimen 
(range 1-6mg BID; 
target steady state conc: 

- may ↓ MMF via GT 
induction 
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(Neoral®) 

Tacrolimus (Prograf®, 
Advagraf®) 

and Sirolimus 
(Rapamune®) 
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5-10ng/ml) in 7 HCV-
HIV coinfected liver 
transplant patients, the 
tacrolimus dose was 
reduced by 99% (to 0.5 
- 1.5mg every 7- 25 
days) to maintain target 
tacrolimus 
concentrations.  
Concentrations of LPV 
were within the ranges 
published for patients 
with normal liver 
function tests.22 
 
Similarly, a 41-year old 
patient on 
lopinavir/ritonavir was 
started on 1 mg QD 
tacrolimus post-renal 
transplant; target 
tacrolimus 
concentrations were 
reached within 12 hours 
and the patient was 
maintained on a dose of 
0.5 mg tacrolimus every 
8 days.23 
 

A retrospective analysis 
of HIV-positive patients 
receiving tacrolimus with 
various cART regimens 
was conducted.  Three 
liver transplant patients 
were on ritonavir-
boosted PI therapy (1 
on saquinavir 1000 mg 
BID plus lopinavir 
400/ritonavir 100 mg 
BID, 1 on fosamprenavir 
700/100 mg BID, 1 on 
darunavir 600/ritonavir 
100 mg BID), and 
received tacrolimus 
doses of 0.06, 0.03, and 
0.08 mg daily, with 
median tacrolimus 
levels of 6.6, 3.0 and 7.9 
ng/mL, respectively.  
Two other patients 
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began raltegravir-based 
cART while on 
tacrolimus 1 or 2 mg 
twice daily; no 
tacrolimus dose 
adjustment was needed 
and tacrolimus blood 
levels were not altered.7 

Monitor tacrolimus 
levels. 

Nelfinavir 
Primarily metabolized 
by CYP3A4; minor 
pathways include 
CYP2C19, CYP2D6, 
others.  Inhibitor of 
CYP3A4.24 

May ↑ CsA 
concentrations via 
CYP3A4 inhibition 

Case reports of patients 
undergoing liver 
transplantation who 
received nelfinavir; in 
each instance, 
tacrolimus concentration 
rose to toxic levels, and 
patient developed 
severe, prolonged 
tacrolimus toxicity.25  
Significant ↓ in nelfinavir 
dosages (up to >95% ↓) 
were required.25, 26 
In a case series of HIV-
positive patients 
undergoing liver 
transplantation, 
tacrolimus levels were 
markedly ↑ in the 
presence of PI-based 
HAART regimens 
(LPV/r, APV, and 
NFV)11 and IDV, NFV.18   
 
In a separate case 
series, 2 HIV-infected 
liver transplant 
recipients on NFV + 2 
NRTIs experienced ↑ 
tacrolimus half-life; 
therapeutic tacrolimus 
levels were maintained 
with a 75-93% decrease 
in the daily dose of 
tacrolimus.   Low NFV 
concentrations were 
seen in 1 patient (details 
not provided).22 
 
Monitor tacrolimus 
levels. 

- may decrease MMF 
via GT induction 
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Ritonavir 
Potent inhibitor of CYP 
enzymes in following 
order:  
3A>2D6>2C9>2C19>>
2A6>2E1.  Induces 
glucuronyl transferases 
and CYP1A2. 16 May 
also induce CYP2C9, 
2C19. 

Low dose ritonavir (as 
booster) shown to ↑ t1/2 

of CsA in liver-transplant 
patients (n=3); daily 
doses of CsA ↓ 5-20% 
to maintain serum CsA 
trough levels.17  

Case report of HCV/HIV 
patient who underwent 
liver transplantation; 
patient received 
saquinavir, ritonavir, and 
nelfinavir at various 
times with tacrolimus.  
In each instance, 
tacrolimus concentration 
rose to toxic levels, and 
patient developed  
severe, prolonged 
tacrolimus toxicity.26  
Monitor tacrolimus 
concentrations and 
adjust dosage 
accordingly.  

- may decrease MMF 
via GT induction 

Saquinavir 
Primarily metabolized 
by CYP3A4.  Weak 
inhibitor of CYP3A4.16 

Case report of an HIV-
positive renal transplant 
patient whose 
cyclosporine levels 
tripled 3 days after 
initiation of SQV; 
postulated mechanism 
was competition for 
CYP3A metabolism and 
P-glycoprotein drug 
transport by SQV.27 

Case report of HCV/HIV 
patient who underwent 
liver transplantation; 
patient received 
saquinavir, ritonavir, and 
nelfinavir at various 
times with tacrolimus.  
In each instance, 
tacrolimus concentration 
rose to toxic levels, and 
patient developed  
severe, prolonged 
tacrolimus toxicity.26   
 

A retrospective analysis 
of HIV-positive patients 
receiving tacrolimus with 
various cART regimens 
was conducted.  Three 
liver transplant patients 
were on ritonavir-
boosted PI therapy (1 
on saquinavir 1000 mg 
BID plus lopinavir 
400/ritonavir 100 mg 
BID, 1 on fosamprenavir 
700/100 mg BID, 1 on 
darunavir 600/ritonavir 
100 mg BID), and 
received tacrolimus 
doses of 0.06, 0.03, and 
0.08 mg daily, with 
median tacrolimus 
levels of 6.6, 3.0 and 7.9 
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(Neoral®) 

Tacrolimus (Prograf®, 
Advagraf®) 

and Sirolimus 
(Rapamune®) 
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ng/mL, respectively.  
Two other patients 
began raltegravir-based 
cART while on 
tacrolimus 1 or 2 mg 
twice daily; no 
tacrolimus dose 
adjustment was needed 
and tacrolimus blood 
levels were not altered.7 

Monitor tacrolimus 
concentrations and 
adjust dosage 
accordingly.  

NNRTIs    
Efavirenz 
induces CYP3A4 and 
inhibits 2C9, 2C19, and 
3A4 isoezymes3 

In a renal transplant 
patient on stable CsA 
who initiated an 
efavirenz-containing 
regimen, CsA 
concentrations ↓ 54% 
after 5 days and 
declined by a total of  
75% after 1 month.28 

In a case series of HIV-
positive patients 
undergoing liver 
transplantation, 
tacrolimus levels were 
markedly ↓ in the 
presence of EFV-based 
HAART regimens.11   
 
When an EFV based 
regimen was added to 
tacrolimus in 4 HCV-HIV 
coinfected liver 
transplant patients, very 
little change in 
tacrolimus dosing was 
required.22 
Concentrations of EFV 
were within the ranges 
published for patients 
with normal liver 
function tests. 
Monitor tacrolimus 
concentrations and 
adjust dosage 
accordingly. 

 

Nevirapine 
Potent inducer of 
CYP3A4 and 2B6 
enzymes.2 

May ↓ CsA 
concentrations via 
CYP3A induction 

May ↓ tacrolimus 
concentrations via 
CYP3A induction. 
In a case series of HIV-
positive patients 
undergoing liver 
transplantation, no 
changes in tacrolimus 
levels were observed in 
patients on nevirapine, 

In a small case series 
(n=6) of HIV+ subjects 
receiving ddI, 3TC, 
abacavir, indinavir 800/ 
ritonavir 100 mg BID 
and nevirapine 200 mg 
BID, NVP clearance ↑ 
27% in the presence of 
chronic MMF 
administration.  Clinical 
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(Neoral®) 

Tacrolimus (Prograf®, 
Advagraf®) 

and Sirolimus 
(Rapamune®) 
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Trizivir,or tenofovir.11 significance unclear.19 
NRTIs    
Tenofovir  In a case series of HIV-

positive patients 
undergoing liver 
transplantation, no 
changes in tacrolimus 
levels were observed in 
patients on nevirapine, 
Trizivir,or tenofovir.11 
 
When TDF/3TC/ddI 
were added to 
tacrolimus in 1 HCV-HIV 
coinfected liver 
transplant patient, very 
little change in 
tacrolimus dosing was 
required.22 

 

Zidovudine  In a case series of HIV-
positive patients 
undergoing liver 
transplantation, no 
changes in tacrolimus 
levels were observed in 
patients on nevirapine, 
Trizivir,or tenofovir.11 

Zidovudine 
- both are substrates of 
glucuronyl transferase; 
competitive inhibition 
may result in ↑AZT or 
MPA 

 
References: 

1. Novartis Pharmaceuticals. Neoral Product Monograph.  April 26, 2010. 
 
2. Gilead Sciences Inc. Stribild (elvitegravir, cobicistat, emtricitabine, tenofovir disoproxil fumarate) 

Prescribing Information. Foster City, CA August, 2012. 
 
3. Di Baggio A, Rosso R, Siccardi M, et al. Lack of interaction between raltegravir and cyclosporin in 

an HIV-infected liver transplant recipient. J Antimicrob Chemother 2009;64(4):874-5. 
 
4. Tricot L, Teicher E, Peytavin G, et al. Safety and efficacy of raltegravir in HIV-infected transplant 

patients cotreated with immunosuppressive drugs. Am J Transplant 2009;9(8):1946-52. 
 
5. Moreno A, Barcena R, Querada C, et al. Safe use of raltegravir and sirolimus in an HIV-infected 

patient with renal impairment after orthotopic liver transplant. AIDS 2008;22(4):547-8. 
 
6. Moreno-Zamora A, Pérez-Elías MJ, Casado JL, et al. Safety (specially renal) and antiretroviral 

activity or raltegravir-based HAART in HIV-subjects after solid organ transplantation [abstract]. 
XVIII International AIDS Conference, July 18-23, 2010, Vienna, Austria. 

 
7. Bickel M, Anadol E, Vogel M, et al. Daily dosing of tacrolimus in patients treated with HIV-1 

therapy containing a ritonavir-boosted protease inhibitor or raltegravir. J Antimicrob Chemother 
2010;65(5):999-1004. 



515 TRANSPLANT DRUG INTERACTIONS

Academic copyright.: Alice Tseng, Pharm.D.FCSHP, Toronto General Hospital, Toronto, ON 
 www.hivclinic.ca August 29, 2012 Page 12 of 13 

 
8. Miro J, Manzardo C, Brunet M, et al. Combination of RAL + 3TC or FTC + ABV or TDF is safe, 

effective, and prevents pharmacokinetic interactions with immunosuppressive drugs in HIV-1-
infected solid organ transplant recipients [abstract 644]. 18th Conference on Retroviruses and 
Opportunistic Infections, Feb 27-Mar 2, 2011, Boston, USA. 

 
9. GlaxoSmithKline. Agenerase (amprenavir) Agenerase Capsules & Oral Solution Product 

Monograph. Mississauga June 28, 2004. 
 
10. GlaxoSmithKline. Telzir (fosamprenavir) Prescribing Information. Mississauga, ON May 27, 2009. 
 
11. Neff G, Tzakes A, Safdar K, et al. Liver transplantation in HIV, complex pharmacokinetic 

interactions between tacrolimus and highly active antiretroviral therapy [abstract 8.4]. 4th 
International Workshop on Clinical Pharmacology of HIV Therapy, March 27-29, 2003, Cannes, 
France. 

 
12. Barau C, Blouin P, Creput C, et al. Effect of coadministered HIV-protease inhibitors on tacrolimus 

and sirolimus blood concentrations in a kidney transplant recipient. Fundam Clin Pharmacol 
2009;23(4):423-5. 

 
13. Pea F, Tavio M, Pavan F, et al. Drop in trough blood concentrations of tacrolimus after switching 

from nelfinavir to fosamprenavir in four HIV-infected liver transplant patients. Antivir Ther 
2008;13(5):739-42. 

 
14. Tsapepas DS, Webber AB, Aull MJ, et al. Managing the atazanavir-tacrolimus drug interaction in 

a renal transplant recipient. Am J Health Syst Pharm 2011;68(2):134-42. 
 
15. Mertz D, Battegay M, Marzolini C, et al. Drug-drug interaction in a kidney transplant recipient 

receiving HIV salvage therapy and tacrolimus. Am J Kidney Dis 2009;54(1):e1-4. 
 
16. Eagling VA, Back DJ, Barry MG. Differential inhibition of cytochrome P450 isoforms by the 

protease inhibitors, ritonavir, saquinavir and indinavir. British Journal of Clinical Pharmacology 
1997;44(2):190-4. 

 
17. Vogel M, Voight E, Wasmuth JC, et al. Drug to drug interactions between ritonavir and 

cyclosporine A in liver-transplanted HIV-infected patients [abstract 4.7]. 5th International 
Workshop on Clinical Pharmacology of HIV Therapy, April 1-3, 2004, Rome, Italy. 

 
18. Jain AK, Venkataramanan R, Shapiro R, et al. The interaction between antiretroviral agents and 

tacrolimus in liver and kidney transplant patients. Liver Transplantation 2002;8(9):841-5. 
 
19. Martorell J, Brunet M, García F, et al. Mycophenolate mofetil lowers plasma nevirapine 

concentrations but has no effect on intracellular triphosphate concentrations [abstract 539]. 10th 
Conference on Retroviruses and Opportunistic Infections, February 10-14, 2003, Boston, MA. 

 
20. Abbott Laboratories Limited Canada. Kaletra (lopinavir/ritonavir) Prescribing Information. Saint 

Laurent, Canada August 9, 2010. 
 
21. Yeh R, Gaver V, Park JJ, et al. Lopinavir/ritonavir induces CYP2C9 and 2C19 activity, as 

measured by warfarin and omeprazole biomarkers in healthy human volunteers [abstract 4.1]. 5th 
International Workshop on Clinical Pharmacology of HIV Therapy, April 1-3, 2004, Rome, Italy. 

 
22. Teicher E, Vincent I, Bonhomme-Faivre L, et al. Effect of highly active antiretroviral therapy on 

tacrolimus pharmacokinetics in hepatitis C virus and HIV co-infected liver transplant recipients in 
the ANRS HC-08 study. Clin Pharmacokinet 2007;46(11):941-52. 

 



516TRANSPLANT DRUG INTERACTIONS

Academic copyright.: Alice Tseng, Pharm.D.FCSHP, Toronto General Hospital, Toronto, ON 
 www.hivclinic.ca August 29, 2012 Page 13 of 13 

23. Barrail-Tran A, Furlan V, Blouin P, et al. Effect of coadministered protease inhibitor regimen on 
tacrolimus blood concentration in 3 kidney transplanted HIV-infected patients [abstract 58]. 8th 
International Workshop on Clinical Pharmacology of HIV Therapy, April 16-18, 2007, Budapest, 
Hungary. 

 
24. Lee CA, Liang BH, Wu EY, et al. Prediction of nelfinavir mesylate (VIRACEPT) clinical drug 

interactions based on in vitro human P450 metabolism studies. 4th National Conference on 
Retroviruses and Opportunistic Infections, January 22-26, 1997, Washington DC. 

 
25. Schvarcz R, Rudbeck G, Soderdahl G, et al. Interaction between nelfinavir and tacrolimus after 

orthoptic liver transplantation in a patient coinfected with HIV and hepatitis C virus (HCV). 
Transplantation 2000;69(10):2194-5. 

 
26. Sheikh AM, Wolf DC, Lebovics E, et al. Concomitant human immunodeficiency virus protease 

inhibitor therapy markedly reduces tacrolimus metabolism and increases blood levels. 
Transplantation 1999 July 27;68(2):307-9. 

 
27. Brinkman K, Huysmans F, Burger DM. Pharmacokinetic interaction between saquinavir and 

cyclosporine [letter]. Annals of Internal Medicine 1998;129:915-6. 
 
28. Tseng A, Nguyen ME, Cardella C, et al. Probable interaction between efavirenz and cyclosporine. 

AIDS 2002 February 15;16(3):505-06. 
 
 
 



III.  GLOSSARY

III
.  

G
LO

SS
AR

Y

Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 518



518GLOSSARY

aa apply as directed 
ABC abacavir 
AD Alcohol dehydrogenase 
ALT alkaline phosphatase 
ANC absolute neutrophil count 
APV amprenavir 
ATV atazanavir 
AUC area under the curve 
BID twice a day 
BM bowel movement 
BOC Boceprevir  
BW body weight 
CAPD continuous ambulatory peritoneal dialysis 
CBC/diff complete blood count/differential 
CK creatine kinase 
Cmax maximum (peak) concentration 
Cmin minimum (trough) concentration 
CNS central nervous system  
Css concentration at steady-state 
CTZ chemoreceptor-trigger zone 
CYP Hepatic Cytochrome P450 isoenzyme 
D/C discontinue 
Derm dermatologic 
d4T Stavudine 
ddl Didanosine 
DLV Delavirdine 
DRV Darunavir 
EFV Efavirenz 
ENF enfuvirtide 
ESRD end stage renal disease 
ETV etravirine 
F/A Facilitated Access (via ODB) 
FPV Fosamprenavir 
GGT gamma glutamyl transferase 
GT Glucuronyl transferase 
gtts drops 
HGC hard gel capsule 
Hgb hemoglobin 
hs at bedtime 
i DS one double strength tablet 
i SS one single strength tablet 
IDV Indinavir 
IM  intramuscular 
IV intravenous 
LFTs liver function tests 
LPV/r lopinavir/ritonavir 
MD medical doctor 
mcg micrograms 
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MCV mean corpuscular volume 
mg milligrams 
MU  million units 
MVC maraviroc 
NAM nucleoside analogue-associated mutation 
NFV Nelfinavir 
NVP Nevirapine 
PBMC peripheral blood mononuclear cells 
PI protease inhibitor 
pk pharmacokinetics 
plts platelets 
po by mouth 
pr per rectum 
prn as required 
pts patients 
q6h every 6 hours 
q8h every 8 hours 
QID four times daily 
RAL Raltegravir 
RPV Rilpivirine 
RTV Ritonavir 
Rx prescription 
S&S swish and swallow 
SC subcutaneous 
SJS Stevens-Johnson Syndrome 
SGC soft gel capsule 
SMX Sulfamethoxazole 
SQV Saquinavir 
ss steady-state 
Sx symptoms 
TAMs thymidine analogue-associated mutations 
TID three times daily 
TMP Trimethoprim 
TPV Tipranavir 
TVR Telaprevir 
ULN upper limit of normal 
USD US dollars 
Vd volume of distribution 
wks weeks 
[  ] concentration 
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