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Abstract
Objective: To update information on drug interactions in patients with HIV/AIDS.
Method: PubMed was used to review English and Spanish articles published between 1 July 2007 
and 30 April 2009 on antiretroviral drug interactions in humans. The search included a review of 
interactions between commonly-used medications in patients with HIV/AIDS and references 
from articles considered to be relevant.
Results: Fifty two new interactions were identified having to do with CYP3A4 metabolism and 
competition for intestinal absorption. New pharmacokinetic interactions were identified for 
medications that were already on the market, and we report interactions for drugs that were 
recently introduced: Tipranavir, Fosamprenavir, Darunavir, Raltegravir, Maraviroc and 
Etravirine.
Conclusions: There is evidence of 52 new interactions between medications using metabolic 
routes in the CYP450 enzymatic system, and an explanation is given for others in the intestinal 
absorption process.
© 2009 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Introduction

Because the use of highly active antiretroviral (ARV) therapy 
includes 3 or more ARV drugs, it is associated with a greater 
likelihood of drug interactions (DI), which can lead to safety 
and effectiveness problems. In the last two years 6 new ARV 
agents have been commercialised which are part of the 
second or third line of treatment or rescue schemes. Due to 
the pharmacokinetic properties of ARV drugs, their 
therapeutic use could be thought to be accompanied by 
unidentified or unreported DI.1 In 2007 a review was 
published about DI with ARV drugs which had been identified 
in Pubmed between January 1996 and June 2007, and in 
which it was possible to access the complete text of 296 
articles. In the case of clinically relevant pharmacokinetic 
interactions, nearly 80% were related to changes in systemic 
clearance (due to the systemic inhibition or induction of the 
metabolic activity of the CYP3A4 isoform), approximately 
15% to changes in bioavailability (changes in gastrointestinal 
pH and presystemic clearance [mediated by intestinal 
CYP3A4]) or in P-glycoprotein activity.1 To classify the 
clinical relevance of the DI, a proposed classification was 
used based on the severity and probability of their 
occurrence.2

Since most DI with ARV drugs are clinically relevant, it was 
considered appropriate to update this review with a new 
search until April 2009, using the same search strategy. In 
this respect, the aim of this work was to update the 
previously systematised information about DI in patients 
with HIV/AIDS, verifying how the proposal worked to define 
and evaluate the clinical relevance of the interactions 
stated previously by the authors.

Aproximación para establecer y evaluar la relevancia clínica de las interacciones 
medicamentosas en pacientes infectados con virus de la inmunodeficiencia humana: 
actualización 2009

Resumen
Objetivo: Actualizar información sobre interacciones medicamentosas en pacientes con VIH/
sida.
Método: Se realizó una revisión en PubMed de artículos publicados en inglés y español entre el 1 
de julio de 2007 y el 30 de abril de 2009 sobre interacciones de antirretrovirales en humanos. La 
búsqueda fue complementada con la revisión de interacciones de medicamentos utilizados fre-
cuentemente en pacientes con VIH/sida y de referencias de artículos considerados relevantes.
Resultados: Se encontraron 52 nuevas interacciones relacionadas con el metabolismo por el 
CYP3A4 y la competencia por la absorción intestinal, también se encontraron nuevas interaccio-
nes de tipo farmacocinético para medicamentos que ya estaban en el mercado, y se reportaron 
interacciones para medicamentos recientemente comercializados: tipranavir, fosamprenavir, 
darunavir, raltegravir, maraviroc y etravirina.
Conclusiones: Hay evidencia de 52 nuevas interacciones, encontrándose medicamentos que uti-
lizan vías metabólicas en el sistema enzimático CYP450, y se aclaran otras del proceso de absor-
ción intestinal.
© 2009 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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Method

A search of PubMed was performed for articles about ARV 
drug interactions in humans published in English and Spanish 
between 1 July 2007 and 30 April 2009. The search strategy 
was that the title and abstract had to include “drug 
interactions and antiretroviral agents”. The search was 
complemented with a review, over the same period, of the 
clinically relevant DI in patients with HIV/AIDS defined in 
the updated treatment guidelines for adult and teenage 
patients,3 and of the references in the articles which were 
considered relevant. The study followed the classification 
proposed by the authors2 in 2007 to define and assess the 
clinical relevance of DI based on the severity and probability 
of their occurrence.

Results

Among the 46 new DI due to enzyme inhibition by protease 
inhibitors (PI), 41.3% were at level 2 (high risk) of clinical 
relevance, and were mainly (42.1%) related to atazanavir, 
ritonavir and lopinavir (Table 1). Table 2 shows the DI related 
to the use of nucleoside and non-nucleoside analogue 
transcriptase inhibitors. 

In the case of drug-disease interactions, new information 
was found regarding the higher likelihood of the appearance 
of insulin resistance syndrome associated with the use of 
PI and non-nucleoside analogue reverse transcriptase 
inhibitors (relevance level 2: high). This is attributed to an 
inc rease  in  l i p idaemia ,  v i scera l  ad ipos i ty  and 
hypertriglyceridaemia. Thus, it is recommended that 
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monitoring is carried out every 6 months of the lipid profile 
of patients who start or are undergoing treatment with 
these drugs.12

Discussion

With the increased use of ARV drugs, in particular PI and 
reverse transcriptase inhibitors, and the arrival of new ARV 
drugs it is becoming more evident that they are metabolised 
via common pathways of the CYP450 enzyme complex, 
which leads to an increased probability of new interactions 
due to the inhibition or stimulation of its isoforms, with 
different levels of risk and clinical relevance.

More original studies were found about pharmacokinetic 
DI which go more deeply into the P-glycoprotein 
transporter and efflux pumps activated by enzymes, 
which can be blocked or stimulated by ARV agents such as 
atazanavir, which reduces their plasma levels with the 
concomitant use of minocycline due to interfering with 
enterohepatic recirculation. New studies have appeared 
which investigate DI in models of cellular permeability 
(CaCO2 cells).6

Atazanavir increases the effective plasma concentrations 
of other ARV drugs, such as tenofovir, raltegravir and 
araviroc, while etravirine produces a decrease. The 
probability of clinically-relevant high risk DI is also increased 
when atazanavir is combined with simvastatin, so knowing 
this can avoid phenomena as severe as acute kidney failure 
secondary to rhabdomyolysis. 

The authors recommend ongoing reviews of the 
appearance of new interactions with ARV drugs, evaluating 
the scientific evidence and classifying their level of 
clinical relevance because ARV therapy is one of the most 
dynamic in terms of launching new products onto the 
market.3
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Table 2 New interactions due to the use of nucleoside and non-nucleoside analogue transcriptase inhibitors

Pharmacological group  Drug Clinical Comments, suggestions 
or drugs affected interaction relevance  
  risk 

Leflunomide, methotrexate,  Stavudine 1: very high It inhibits hepatocyte mitochondrial DNA and produces 
 aminopterin, pirimetamin    liver damage. Avoid association and supplement 
 trimetoprim10   with uridine derivatives
Lamivudine11 Apricitabine 2: high It inhibits cell activation of apricitabine and other  
   deoxycytidine analogues. Avoid this association
Raltegravir9 Efavirenz 2: high Cp of raltegravir is reduced when coadministered  
   with efavirenz

Cp indicates concentration in plasma; DNA, deoxyribonucleic acid.
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