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Abstract A systemat ic review was made of the drug interact ions of new ant iret roviral drugs. In 

order to do this a search was made in Pubmed to ind articles published from January 2007 to 
September 2009 and the full-text  art icles which contained informat ion about  new ant iret roviral 

drugs were selected. This search was then complemented with informat ion from the technical 

speciications of the drugs and consultations made on webpages specialized in antiretroviral 
interact ions:  www.interaccioneshiv.com and www.hiv-druginteract ions.org.  The informat ion 

about  t he possible int eract ions of  new ant iret roviral  drugs wit h one anot her and wit h t he 

t herapeut ic groups which are most  widely used in pat ient s inf ect ed wi t h t he human 

immunodeiciency virus was analyzed.
© 2009 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Interacciones farmacológicas de los nuevos antirretrovirales

Resumen Se realiza una revisión sistemát ica sobre interacciones medicamentosas de los nue-

vos fármacos ant irret rovirales. Para ello se realiza una búsqueda en Pubmed de art ículos publi-

cados entre enero de 2007 y septiembre de 2009 y se consideraron los artículos disponibles a 
texto completo que aportaban alguna información sobre los nuevos ant irret rovirales. Esta bús-

queda fue complementada a su vez con la información de las ichas técnicas de los productos y 
consultas en las páginas web especíicas de interacciones de antirretrovirales: www.interaccio-

neshiv.com y www.hiv-druginteract ions.org. Se analiza la información de las posibles interacciones 

de los nuevos antirretrovirales entre sí, y con los grupos terapéuticos más frecuentemente uti-
lizados en pacientes con el virus de la inmunodeiciencia humana.
© 2009 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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Introduction

An increase in l ife expectancy of HIV-infected pat ients has 
made it  a chronic disorder.  This fact  has meant  t hat  age-
related comorbidit ies have become apparent  (hypertension, 
diabetes,  hyperl ipidaemia,  psychiat ric disorders,  erect ile 
dysf unct i on,  et c)  HIV-rel at ed di sorders (neopl asm, 
t ransplant s) and HIV opport unist ic infect ions.  This has 
meant  t hat  HIV pat i ent s need t o undergo mul t i pl e 
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t reat ment s,  and as such have become polymedicat ed 
pat ients.1

Given t he idiosyncrat ic charact erist ic of  ant iret roviral 
drugs (many of them are enzyme inducers or inhibitors) and 
other concomitant  drugs, drugs interact ions are frequent  in 
these pat ients.

Several studies have reported t hat  cl inical ly signif icant  
drug int eract ions are produced in 20%-30% of  pat ient s 
t reated for HIV.2-5

If  we examine the most  recent ly marketed ant iret roviral 
agents in more depth, we are able to observe that  et ravirine 
and darunavir/ ritonavir act  as cytochrome-P450 isoenzyme 
subst rates, inducers and inhibitors. Maraviroc only acts as a 
subst rate, therefore, it s metabolism is to be inf luenced by 
all potent  cytochrome-P450 inhibitors and inducers. On the 
ot her hand,  ral t egravir is mainly met abol ised by hepat ic 
glucuronidat ion,  meaning t hat  few drug int eract ions are 
expected for this drug (Figure 1).6

The relevance of  t hese interact ions is j ust if ied because 
t hey could increase t oxici t y and reduce ot her  drugs’  
ef f i cacy,  whi ch coul d cause pat i ent s t o st op t aking 
ant iret roviral t reatment  (ART).  These adverse ef fects and 
resist ance mut at ions may develop,  causing t reat ment  
failure and limit ing pat ients’  therapeut ic opt ions. As such, 

ant iret roviral combinat ions should be avoided or used with 
caut i on al ongsi de cer t ai n t herapeut i c groups,  and 
alternat ives should be priorit ised (Table). 7-12

Each and every day we are having t o f ace several 
dif f icult ies when assessing ant iret roviral drug interact ions.

Patient

Most  pat ient s need to receive co-medicat ion and some of 
them are polymedicated pat ients. Furthermore, this group 
is interested in using non-prescribed products (20% Canada), 
herbal medicine and nut rit ional supplements with signif icant  
interact ions (60% UK and 20%). Some pat ients also often use 
drugs of abuse.1

Health care system

Many levels of the health care system intervene within HIV-
pat ient  care (pr imary care st af f ,  emergency doct ors, 
specialist s,  etc.) and we do not  always have access to the 
pat ient ’s complete drug history records.1

In Spain, most  health care cent res are not  able to access 
elect ronic prescript ions during infect ious disorder visit s, 
meaning t hat  t he HIV special ist  is not  able t o rout inely 
evaluate possible interact ions.

Figure 1 Effect  of new ant iret roviral drugs on CYP450.
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Table Main drugs to avoid with ant iret roviral t reatment  and therapeut ic alternat ives

Therapeutic group Prevent Alternative

Ant ihistamines Terfenadine, astemizole Cet irizine

Opiate analgesics Fentanyl t ransdermal Codeine morphine

Prokinet ic agents Cisapride Metoclopramide

Benzodiazepine Midazolam, t riazolam Lorazepam

Ant i-migraine drugs Ergotamine derivat ives Sumat riptan

Ant iepilept ic drugs Carbamazepine, phenobarbital,  phenytoin Gabapent in, vigabat rin, levet iracetam

Therapeutic Group Caution Alternative

Ant ifungal drugs Ketoconazole>it raconazole>voriconazole Fluconazol, amphotericin B

Macrolide Erythromycin>clarithromycin Azithromycin

H2 Ant ihistamines Cimet idine Ranit idine, famot idine
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Furthermore, hospital drug guidelines are limited and not  
all cent res have therapeut ic alternat ives available for every 
pat ient .

Interaction-related studies

Many of  t he st udies t hat  examine drug int eract ions are 
performed using single doses,  and on other occasions use 
doses dif ferent  to those used in clinical pract ice.

In ot her  cases,  st udies are conduct ed on heal t hy 
volunteers and not  on the pat ients for whom the t reatment  
is t o be indicat ed.  We have also found inconsist encies in 
study interpretat ions. For a single adj ustable drug, several 
doses are proposed depending on the regulatory agency.

Last ly,  cl inical relevance of  interact ions should not  only 
be based on changes associated with plasma concent rat ions, 
but  on clinical tests.

Antiretroviral drugs

The likelihood of interact ions occurring depends on the very 
specif ici t y of  t he ant iret roviral  famil ies.  At  present ,  we 
know that  the ant iret roviral families that  have the highest  
interact ion potent ial are protease inhibitors (PI),  followed 
by non-nucleoside reverse t ranscriptase inhibitors (NNRTI) 
and last ly t he nucleoside analogue reverse t ranscript ase 
inhibitors (NRTI), whose interact ion potent ial is really low.

Furthermore, the therapeut ic arsenal for t reat ing HIV is 
quite wide: there are 20 drugs on the market  belonging to 
6 dif ferent  famil ies.  However,  there are many dif ferences 
in act ion within the same family and many drug react ions 
have been found af ter having been marketed.  This means 
that  we should be alert  even af ter the drugs appear on the 
market .

An added dif f icult y is t he fact  t hat  we should combine 
three act ive drugs to achieve the best  therapeut ic response, 
bot h f or  naïve and rescue pat ient s.  If  pat ient s have 
resist ance mutat ions t o t hese drugs,  t hen t hey belong t o 
new therapeut ic groups.

The obj ect ive of  t his art icle is t o provide more det ails 
about  t he dr ug i nt er act i ons associ at ed w i t h new 
ant i ret rovi ral  agent s (darunavi r / r i t onavi r,  et ravi r ine, 
maraviroc and raltegravir) in two scenarios: when they are 
combined wit h one anot her or wit h drugs t hat  are most  
commonly used for HIV-infected pat ients.

Methods

We per f ormed a bibl iographical  search in PubMed of 
ar t i cl es publ i shed i n Engl i sh and Spani sh bet ween 
January 2007 and September 2009 on interactions 
associ at ed wi t h new ant i r et r ovi r al  drugs i n human 
beings.  We considered ful l  t ext  art icles which provided 
some informat ion about  darunavir,  et ravirine,  maraviroc 
and ral t egravi r.  We excluded references for new drugs 
t hat  are yet  t o be market ed in Spain.  This search was 
t hen complement ed wi t h inf ormat ion f rom t he drugs’  
summary of  product  charact er i st i cs (SmPC) and we 
consul t ed web pages speci al i si ng i n ant i r et r ovi r al 
int eract ions:  www. int eraccioneshiv. com and www.hiv-
drugint eract ions.org

New antiretroviral interactions with other 
drugs used for HIV-infected patients

Darunavir/ritonavir

Protease inhibitors

Lopinavir/ ritonavir.  Co-administ rat ion of  t his drug wit h 
darunavir/ r i t onavir reduces darunavir’s area under t he 
curve (AUC) by 40%.  Therefore t his co-administ rat ion is 
formally cont raindicated.

Saquinavir/ ritonavir.  Co-administ rat ion of this drug with 
darunavir/ rit onavir causes darunavir’s AUC to decrease by 
26%. This co-administ rat ion is therefore not  recommended.

Indinavir/ ritonavir.  Co-administ rat ion of  t his drug with 
darunavir/ rit onavir increases both drugs’  AUC by 23%. (It  
should be noted that  this drug is current ly in disuse due to 
its secondary effects and high number of tablets.) Therefore, 
indinavi r  dosage should be adj ust ed t o 600mg/ 12hr in 
intolerant  pat ients.

Atazanavir/ritonavir.  Co-administ rat ion of this drug with 
darunavir/ ritonavir does not  produce any signif icant  changes 
in both drugs’  plasma concentrat ions. No dosage adjustments 
are required.

We did not  f ind any st udies on t he remaining prot ease 
inhibitors.

Non-nucleoside reverse transcriptase inhibitors

Efavirenz. We found studies which show that  when this drug 
is co-administered with darunavir/ ritonavir efavirenz’s AUC 
increases by 21% and darunavi r’ s AUC reduces by 13%. 
Dosage adj ustment  is generally not  required, but  toxicity in 
the cent ral nervous system should be monitored due to an 
increase in efavirenz plasma concent rat ions.

Nevirapine Co-administ rat ion of this drug with darunavir/
rit onavir (study performed with a dose not  used in clinical 
pract ice of 400mg/ 12hr) causes nevirapine’s AUC to increase 
by 27%. However, it is not considered significant enough for 
recommending dosage adj ust ment s in ei t her of  t he t wo 
drugs.
Etravirine.  Co-administ rat ion of  darunavir/ rit onavir wit h 
et ravi r ine (at  a dose not  used in cl ini cal  pract i ce of 
100mg/12hr) causes etravirine’s AUC to reduce by 37%. 
This reduct ion is not  considered cl inical ly signif icant  and 
t he ef f icacy of  t his combinat ion is support ed by DUET 
studies.

Nucleoside analogue reverse transcriptase inhibitors

Tenofovir.  Co-administ rat ion of  t his drug wit h darunavir/
r i t onavi r  (at  a dar unavi r  dose not  used i n cl i ni cal 
pract i ce of  300mg/ 12hr )  causes t enof ovi r ’ s AUC t o 
increase by 22%.  No adj ust ment  dosage are required for 
ei t her  of  t he dr ugs,  however,  t ox i c i t y shoul d be 
moni t or ed  i n  r enal  f ai l ur e or  i f  combi ned w i t h 
nephrot oxic drugs.

Zidovudine,  emtricitabine,  stavudine,  lamivudine,  
abacavir, didanosine. This group of drugs is mainly excreted 
by the kidney, meaning that  no signif icant  interact ions are 
expected.

CCR5-receptor antagonists

Maraviroc.  Co-administ rat ion of  this drug with darunavir/
r i t onavi r  causes maravi roc’s AUC t o increase t o 305%, 



Drug interact ions of new ant iret roviral drugs 39

meaning that  the maraviroc dosage of 300 mg/ 12 hr should 
be modif ied to 150 mg/ 12 hr.

Fusion inhibitors

Enfuvirtide.  The SmPC does not  include any data related to 
darunavi r.  According t o t he Universi t y of  Liverpool ’ s 
ant iret roviral interact ion database, no changes are caused 
in any of the ant iret roviral drugs, meaning that  the dosage 
can be maintained for both ant iret roviral drugs.

Integrase inhibitors

Raltegravir.  The SmPC does not  include any data related to 
darunavir.  We collected data regarding a study on healthy 
volunteers from the Universit y of Liverpool’s ant iret roviral 
interact ion database.

Co-administ rat ion of  t his drug wit h darunavir/ rit onavir 
causes raltegravir’s AUC to decrease by 29%, the maximum 
concent rat ion (Cmax) to decrease by 33% and the minimum 
concent rat ion (Cmin) t o increase by 21%. However,  t hese 
changes are not  considered signif icant  and dose adjustments 
for either drug are not  required.13-15

Etravirine

Protease inhibitors

Darunavir/ ritonavir.  Co-administ rat ion of  t his drug wit h 
et ravirine causes darunavir’s AUC to increase by 15% and 
etravirine’s AUC to decrease by 37%. These plasma 
concent rat i on changes are not  considered cl i ni cal l y 
signi f icant ,  meaning t hat  dosage adj ust ment s are not  
required.
Tipranavir/ ritonavir.  Co-administ rat ion of  t his drug wit h 
etravirine causes etravirine’s AUC to decrease by 76% and 
t ipranavir’s AUC t o increase by 18%,  meaning t hat  t his 
combinat ion is not  recommended.
Fosamprenavir/ ritonavir.  Co-administ rat ion of  t his drug 
with et ravirine causes fosamprevanir’s AUC to increase by 
69%. This combinat ion should be administered with caut ion. 
We have found dif ferent  data depending on the evaluat ion 
agency:  t he FDA consi der s i t  as a cont r ai ndi cat ed 
combinat ion;  however t he EMEA st at es t hey can be used 
t oget her only when t he fosamprenavir dose is reduced, 
however i t  does speci f y a recommended dosage in t his 
case. 
Atazanavir/ ritonavir.  Co-administ rat ion of  t his drug with 
et ravirine causes et ravirine’s AUC to increase by 30% and 
atazanavir’s AUC to decrease by 14%, and Cmin to decrease 
by 38%. Recommendat ions differ depending on the regulatory 
agency, as the FDA considers that  this combinat ion should 
be cont raindicated, while the EMEA recommends that  it  is 
used without  dosage adj ustments.
Lopinavir/ritonavir. Combinat ion of this drug with et ravirine 
causes etravirine’s AUC to increase by 17% and lopinavir’s 
AUC to decrease by 20%. Recommendat ions differ depending 
on t he regulat ory agency,  as t he FDA considers t hat  t his 
combinat ion should be indicat ed wit h caut ion,  while t he 
EMEA r ecommends t hat  i t  i s used wi t hout  dosage 
adj ustments.
Saquinavir/ ritonavir.  Co-administ rat ion of  t his drug wit h 
et ravirine causes et ravirine’s AUC to decrease by 33% and 
saquinavir’s AUC to decrease by 5%. Dosage adj ustments are 
not  considered necessary.

Non-nucleoside reverse transcriptase inhibitors

Co-admi ni st r at i on of  t wo non-nucl eosi de r ever se 
t ranscript ase inhibit ors is not  current ly j ust if ied in usual 
clinical pract ice.
Efavirenz.  Co-administ rat ion of  t his drug wit h et ravirine 
causes et ravirine’s AUC to decrease by 41%. This combinat ion 
is not  recommended.
Nevirapine.  Co-administ rat ion of  this drug with et ravirine 
causes et ravirine’s AUC to increase by 55%. This combinat ion 
is not  recommended.

Nucleoside analogue reverse transcriptase inhibitors

Tenofovir.  Co-administ rat ion of  t his drug wit h et ravirine 
causes tenofovir’s AUC to increase by 15% and et ravirine’s 
AUC t o decr ease by 19%.  Dosage r educt i on i s not  
recommended.
Didanosine.  The co-administ rat ion of  t his drug wi t h 
et ravirine causes et ravirine’s AUC to increase by 15%. Dosage 
adj ustment  is not  recommended.
Abacavir,  emt r ici t abine,  lamivudine ,  st avudine, 

zidovudine.  No interact ions are expected with et ravirine. 
Dosage adj ustments are not  required.

CCR5-receptor antagonists

Maraviroc.  Co-administ rat ion of  t his drug wit h et ravirine 
causes maraviroc’s AUC to decrease by 53%, meaning that  
t he maraviroc dose should be adj ust ed t o 600mg/ 12hr, 
except  for pat ient s t reat ed wit h prot ease inhibi t ors or 
pot ent  cyt ochrome-P450 inhibi t ors (consul t  maravi roc 
SmPC).

Fusion inhibitors

Enfuvirtide.  No interact ions are expected.

Integrase inhibitors

Raltegravir.  Co-administ rat ion of  this drug with et ravirine 
reduces raltegravir’s AUC by 10% and increases et ravirine’s 
AUC by 10%. Dose adj ustments are not  considered necessary 
for this combinat ion.16-20

Maraviroc

Maravi roc dosage guidel ines,  in accordance wi t h t he 
accompanying drugs, are summarised in Figure 2.

Protease inhibitors

Darunavir,  lopinavir,  saquinavir,  indinavir,  atazanavir 

(ritonavir-boosted).  Combinat ion wi t h any of  t hese PI 
increases maravi roc’s AUC by bet ween 3.5 t o 9 t imes, 
and its Cmax by between 2 to 4.7 times. Maraviroc 
dosage should be decreased t o 150 mg/ 12 hr f or al l  of 
t hese PI.
Fosampr enavi r.  We have onl y f ound popul at i on 
pharmacokinet ics data (healthy volunteers). We have found 
dif ferent  data depending on the regulatory agency. The FDA 
suggests maintaining the same dose as any other PI, i.e. 150 
mg/ 12 hr. However, the EMEA considers maintaining dosage 
at  300 mg/ 12 hr.
Tipranavir.  Co-administ rat ion of  t his drug with maraviroc 
caused maraviroc’s AUC to increase by 2% and it s Cmax to 
decrease by 14%. Recommendat ion in this case is to maintain 
dosage at  300 mg/ 12 hr.
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Nucleoside analogue reverse transcriptase inhibitors

Lamivudine,  tenofovir,  zidovudine.  The dosage of  bot h 
t hese drugs is pract ical ly not  modif ied,  meaning t hat  t he 
recommendat ion is t o maint ain t he usual  dosage of  300 
mg/ 12 hr (the accompanying drugs should be also taken into 
considerat ion).

Non-nucleoside reverse transcriptase inhibitors

Efavirenz. The co-administ rat ion of this drug with maraviroc 
causes maraviroc’s AUC to decrease by 45% and its Cmax to 
decrease by 51%.  Therefore,  when t here are no pot ent  
cyt ochrome P450 inhibi t ors present ,  dosage should be 
increased to 600 mg/ 12 hr.
Etravirine Co-administ rat ion of  t his drug wit h maraviroc 
causes maraviroc’s AUC to decrease by 53% and its Cmax to 
decrease by 60%.  Therefore,  when t here are no pot ent  
cyt ochrome P450 inhibi t ors present ,  dosage should be 
increased to 600 mg/ 12 hr.
Nevirapine No int eract ions bet ween nevi rapine and 
maraviroc are expect ed,  t herefore,  maraviroc should be 
used at  its usual dosage of 300 mg/ 12 hr, provided that  it  is 
not  co-admi ni st ered wi t h pot ent  cyt ochrome-P450 
inhibitors.

Fusion inhibitors

Enfuvirtide.  No interact ions are expected.  Dosage of  300 
mg/ 12 hr  shoul d  not  be mod i f i ed  w hen pot ent  
cytochrome-P450 inhibitors are not  present .

Integrase inhibitors

Raltegravir.  No informat ion is provided on the SmPC. Data 
have been ext ract ed f rom a st udy on healt hy volunt eers 
ci t ed i n t he Universi t y of  Li verpool ’ s ant i ret rovi ral 
interact ion database.  Co-administ rat ion of  t his drug wit h 
maraviroc reduced maraviroc’s AUC to by 14% and its Cmax 
by 21%. It caused raltegravir’s AUC to reduce by 37% and its 

Cmax t o decrease by 33%. Despit e t hese dat a no dosage 
adj ust ment s are requi red (300mg/ 12hr).  When dosing 
maravi roc,  not  onl y ral t egravi r  should be t aken int o 
considerat ion,  but  ot her ant i ret roviral  drugs which are 
included in the ART.16,17,21-23

Raltegravir

Protease inhibitors

Darunavir.  No informat ion is provided on the SmPC. Data 
have been t aken f rom t he Uni versi t y of  Li verpool ’ s 
ant iret roviral  int eract ion database.  Co-administ rat ion of 
t his drug wi t h ral t egravi r  causes ral t egravi r ’ s AUC t o 
decrease by 29% and it s Cmin increase by 38%. However, 
dosage adj ustments are not  required.
Lopinavir.  No informat ion is provided on t he SmPC. Data 
have been t aken f rom t he Uni versi t y of  Li verpool ’ s 
ant iret roviral  int eract ion database.  Co-administ rat ion of 
this drug with raltegravir does not  modify raltegravir’s AUC 
or Cmax,  but  i t  does cause i t s Cmin t o reduce by 30%. 
However, dosage adj ustments are not  required.
Fosamprenavir,  indinavir,  saquinavir.  No informat ion is 
provided on t he SmPC.  Dat a have been t aken f rom t he 
University of Liverpool’s ant iret roviral interact ion database. 
No interact ions are expected. Dosage adj ustments are not  
required.
Atazanavir.  Co-administ rat ion of this drug with raltegravir 
increases raltegravir’s AUC by 41%. SmPC states that  dosage 
adj ust ment s are not  required,  but  t he main web pages 
recommend precaut ion with this co-administ rat ion. 
Tipranavir.  Combining t his drug wit h ral t egravir causes 
ral t egravi r’ s AUC t o decrease by 24%.  The SmPC st at es 
t hat  dosage adj ust ment s are not  required,  but  t he main 
web pages r ecommend pr ecaut i on w i t h t h i s co-
administ rat ion.

Figure 2 Summary for MARAVIROC dosage according to concomitant  drugs.
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Nucleoside analogue reverse transcriptase inhibitors

Tenofovir.  Combining this drug with ralt egravir causes an 
AUC increase of 49%. However, dosage adj ustments are not  
required.
Abacavir,  emt r ici t abine,  lamivudine ,  st avudine, 

zidovudine, didanosine.  No informat ion is provided on the 
SmPC.  Dat a have been t aken f rom t he Universi t y of 
Li verpool ’ s ant i ret rovi ral  i nt eract i on dat abase.  No 
interact ions are expected, therefore, dosage adj ustments 
are not  required.

Non-nucleoside reverse transcriptase inhibitors

Efavirenz.  Co-administ rat ion of  t his drug with ralt egravir 
reduces raltegravir’s AUC by 36%. Dosage adj ustments are 
not  required.
Nevirapine No informat ion is provided on the SmPC and no 
interact ions are expected,  t herefore dosage adj ustments 
are not  required.  

Etravirine No informat ion is provided on t he SmPC. Data 
have been t aken f rom t he Uni versi t y of  Li verpool ’ s 
ant iret roviral  int eract ion database.  Co-administ rat ion of 
this drug with raltegravir reduces raltegravir’s AUC by 10% 
and increases et ravirine’s AUC by 10%.  However,  dosage 
adj ustments are not  required.

CCR5-receptor antagonists

Maraviroc.  No informat ion is provided on the SmPC. Data 
have been t aken f rom t he Uni versi t y of  Li verpool ’ s 
ant iret roviral  int eract ion database.  Co-administ rat ion of 
t his drug wi t h ral t egravi r  causes ral t egravi r ’ s AUC t o 
decrease by 37% and its Cmax to decrease by 33%. 
Furthermore, it  causes maraviroc’s AUC to decrease by 14% 
and i t s Cmax t o decrease by 21%.  However,  dosage 
adj ustments are not  required for either drug.

Fusion inhibitors

Enfuvir t ide.  No i nt eract i ons are expect ed.  Dosage 
adj ustments are not  required.16,17,24

New antiretroviral interactions with 
therapeutic groups most frequently  
used for HIV-infected patients

Proton pump inhibitors and H2 antihistamines

Darunavir and lopinavir are the only PI that  are completely 
exempt  from interact ions with proton pump inhibitors and 
H2 ant ihist amines.  We should t ake precaut ion wit h t he 
remaining PI ( f osamprenavi r,  t i pranavi r,  saquinavi r,  
indinavir), as their plasma concent rat ions decrease. Proton 
pump inhibitors are totally cont raindicated with atazanavir 
and nel f inavi r,  given t hat  t hei r  plasma concent rat ions 
decrease dramat ically.

There are no i nt eract i ons wi t h NNRTI (ef avi renz, 
nevirapine, et ravirine).

Mar avi r oc does not  i nt er act  wi t h CCR5-r ecept or 
antagonists.

There is a cert ain int eract ion wit h st omach prot ect ors 
and ral t egravir.  In a st udy on heal t hy volunt eers,  wit h a 
single dosage of  bot h drugs,  ral t egravir’s AUC increased 
by 212% and it s Cmax increased by 315%. Ralt egravir can 

be used wit h medicinal product s t hat  increase gast ric pH 
onl y i f  unavoi dabl e,  accor di ng t o t he EMEA SmPC 
r e c o m m e n d a t i o n s.  FDA d o e s n o t  m a k e  a n y 
recommendat ion. 16,17,25,26

Antituberculosis drugs

Combi nat i on of  any boost ed PI wi t h r i f ampi ci n i s 
cont raindicat ed,  given t hat  t his drug could induce inf ra-
therapeut ic levels of  t he ant iret roviral drug,  with serious 
consequences for the pat ient .

Rifabut in is general ly recommended t o be used wit h a 
dosage of  150mg/ 48hr  or  3 t imes a week.  PI Dosage 
adj ustments are not  required in any case for the protease 
inhibitor.

Wit h regard t o NNRTI,  co-administ rat ion of  efavirenz 
with rifampicin produces a decrease of  efavirenz’s plasma 
concent rat ions:  AUC by 26%,  Cmax by 32% and Cmin by 
32%.  Ri fampicin should be administ ered 600 mg/ day or 
t hree t imes a week and efavirenz at  t he standard dosage 
or  800 mg/ day in pat ient s weighing more t han 50 kg. 
Ri f abut in combined wi t h efavi renz reduces r i f abut in’s 
AUC by 35% and t here is very l i t t le cl inical  experience 
w i t h  t h i s comb i nat i on ,  mean i ng t hat  i t  i s not  
recommended.

On the other hand, co-administ rat ion of  nevirapine and 
et ravirine wit h rifampicin is not  recommended as plasma 
concent rat ions decrease,  and in some cases mort al i t y is 
i ncreased.  Ri f abut i n i s t heref ore t he recommended 
ant i t uberculosis drug,  and dosage adj ust ment s are not  
required in any case.

Co-admi ni st r at i on of  CCR5- r ecept or  ant agoni st s 
(maravi roc) wi t h ant i t uberculosis drugs (r i f ampicin or 
r i f abut in) causes maraviroc’s plasma concent rat ions t o 
decrease signif icant ly. Therefore, when there are no potent  
cyt ochrome-P3A4 inhibi t ors present ,  maraviroc dosage 
should be increased to 600 mg/ 12 hr.

Last ly,  the co-administ rat ion of integrase inhibitors with 
r i f ampicin causes ral t egravir’s Cmax,  AUC and Cmin t o 
signif icant ly decrease by 38%, 40% and 61%, respect ively. An 
increase in ral t egravir dosage t o 800mg/ 12hr should be 
assessed. One of the review art icles considers that  this co-
administrat ion should be contraindicated. Dosage adjustment  
would not  be necessary with rifabut in.15-17,19,23,24,27

Statins

Co-administ rat ion of  PI wit h simvastat in and lovastat in is 
cont raindicated due to severe toxicity.

General  r ecommendat i on i s t o use f l uvast at i n or 
pravast at in (t aking precaut ion wit h darunavir/ r i t onavir,  
given that  pravastat in’s AUC increases. Treatment  should be 
init iated at  low doses, gradually increasing it .)

Pravast at i n i s recommended f or  NNRTI,  i ncl uding 
et ravirine.

No signif icant  interact ions are expected for the remaining 
new ant iret roviral drugs (maraviroc and raltegravir).28

Methadone

Most  prot ease i nhibi t ors sl i ght l y reduce met hadone 
concent rat ions, by around 20%. Precaut ion should be taken 
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with lopinavir/ ritonavir and with t ipranavir/ ritonavir in case 
met hadone dosage needs t o be increased.  Reduct ions in 
methadone AUC to 50% have been reported.

Fi r st -generat i on non-nucl eosi de i nhi bi t or s cause 
methadone’s AUC to signif icant ly decrease by approximately 
50%, and abst inence syndrome can appear during the f irst  
4-10 days.  However,  et ravi r ine does not  int eract  wi t h 
methadone.16,17

No i nt eract i ons are expect ed wi t h maravi roc and 
raltegravir.

Antifungal drugs

Darunavir’s interact ions with ant ifungal drugs are the same 
as its therapeut ic group representat ives. Co-administ rat ion 
of PI with amphotericin B seems to be safe, given that  there 
are no signi f icant  int eract ions.  However,  t here are no 
specif ic studies on darunavir and atazanavir.  There are no 
int eract ions bet ween PI and f luconazole,  except  wi t h 
t ipranavi r / r.  When co-administ ered wi t h f luconazole, 
t ipranavir’s Cmin can double. Therefore, dosage should not  
exceed 200 mg/ day.  Co-admi ni st r at i on of  PI w i t h 
i t raconazole and ket oconazole increases t he ant i fungal 
drug’s plasma concent rat ions. Dosage should therefore not  
exceed 200 mg/ day.

Any voriconazole-boosted PI is considered cont raindicated 
because the ant ifungal drug’s concent rat ions are reduced 
signif icant ly (approximately 40%).

Et ravirine has t he same ant i fungal  int eract ions as t he 
ot her non-nucleoside inhibit ors (NNRTI).  Amphot ericin B 
wit h NNRTI is a safe combinat ion:  t here are no cl inical ly 
signif icant  interact ions.

NNRTI with ketoconazole or it raconazole is contraindicated 
because t he ant ifungal drug’s plasma concent rat ions are 
signif icant ly reduced, approximately by 50%.

The maintenance dose of caspofungin should be increased 
to 70 mg/day for co-administration of NNRTI and 
caspofungin, given that  caspofungin’s plasma concent rat ions 
are decreased by being associat ed wi t h non-analogue 
inhibitors.

There are no studies on the ef fect  of  voriconazole with 
nevirapine, therefore it  is cont raindicated.

Ef avi renz used wi t h vor iconazole:  t he vor iconazole 
maintenance dose should be adj usted to 400 mg/ 12 hr and 
efavirenz’s dose reduced to 300 mg/ day.

Co-administ rat ion of  et ravirine and voriconazole is not  
recommended as no clinical tests have been performed with 
this combinat ion.

Maraviroc has potent ial int eract ions wit h it raconazole, 
vor iconazole and ket oconazole,  which could increase 
maraviroc’s plasma concent rat ions (dosage adj ustment  to 
150 mg/ 12 hr).  Ant i f ungal  dosage adj ust ment s are not  
required.

There are no data provided for other ant ifungal drugs.
Ral t egravi r  does not  have any cl inical l y signi f i cant  

interact ions with f luconazole,  ketoconazole,  it raconazole 
and voriconazole, however, there are no data provided for 
caspofungin and amphotericin B.16,17,29

Hormonal contraceptives

Barrier cont racept ives are the general recommendat ion.

Ethinylest radiol is cont raindicated with PI given that  the 
cont racept ive’s plasma concent rat ions are signif icant ly 
reduced.

First -generat ion non-nucleoside inhibit ors also have a 
signif icant  interact ion with ethinylest radiol. Only et ravirine 
can be administered with reasonable safety,  given that  no 
clinically signif icant  interact ions exist .

No signif icant  interact ions are produced when maraviroc 
and raltegravir are co-administered with ethinylest radiol.

Medroxyprogesterone is the only cont racept ive that  does 
not  produce int eract ions when co-administ ered wi t h 
ant iret roviral agents.16,17

H1N1 antiviral drugs

The safest  ant iviral drug to co-administer with ant iret roviral 
drugs is int ranasal zanamivir.  However,  caut ion should be 
t aken when administ ering osel t amivir wit h PI given t he 
increased r isk of  neurot oxici t y;  and wi t h lamivudine, 
emtricitabine and tenofovir given their compet it ion in renal 
excret ion.17

Discussion

Ant iret roviral  drug int eract ions are common and can be 
cl inical ly signif icant .  Int eract ions can pot ent ial ly occur 
between ant iret roviral drugs and with other drugs used to 
t reat  ot her disorders,  t o prevent  or  t reat  opport unist  
diseases and ot her problems relat ed wit h ant iret roviral 
drugs’  adverse effects. The development  of new drugs such 
as darunavir,  et ravirine,  maraviroc and ralt egravir means 
that  we have to cont inuously be alert  when searching for 
informat ion,  given t hat  new mechanisms of  act ion may 
resul t  in unpredict able resul t s.  The hospit al  pharmacist  
shoul d know t he phar macol ogi cal  pr of i l e of  new 
ant iret roviral drugs so as to provide quality pharmaceut ical 
car e.  Ant i r et r ovi r al  i nt er act i ons dat abases (www.
interaccioneshiv.com, www.hiv-druginteract ions.org) and 
the summary of  product  characterist ics should be used in 
day-t o-day pract ice when searching for t hese drugs.  The 
hospit al  pharmacist  needs t o be act ively involved in t his 
subj ect .
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