
Introduction
The use of highly active antiretroviral therapy
(HAART) has resulted in dramatic reductions in
morbidity and mortality for patients infected
with HIV.1 Current guidelines for the use of 
initial antiretroviral (ARV) therapy reflect the
multitude of clinical trial data that have helped
to shape the appropriate treatment of HIV
infection.2 Despite the widespread availability
of the guidelines in print and web format,
contraindicated regimens may still be used by
providers. This article will address regimens
and combinations to be avoided in HIV 
treatment.

HIV medical care providers must constantly
update their knowledge of current medication
guidelines, based on the findings of patients
taking these medications in clinical trials and
once they have been released on the market.
The New Jersey Department of Health and
Senior Services (NJDHSS), through the AIDS
Drug Distribution Program (ADDP) conducts
periodic reviews of prescription patterns to
identify errors and patterns of prescribing 
suboptimal combinations. In 2002, NJDHSS
became aware that some providers were 

prescribing combinations including: stavudine
+ zidovudine; invirase + 2 nucleoside analog
reverse transcriptase inhibitors (NRTIs); zal-
citabine + didanosine; zalcitabine + stavudine;
and zalcitabine + lamivudine.3 According to
Sindy Paul, MD, MPH, Medical Director for the
NJDHSS Division of HIV/AIDS Services (written
communication, January 2007), NJDHSS and
ADDP responded to this finding by initiating 
a system of “hard edits” that require the 
pharmacist to contact the prescribing
provider to clarify the regimen, to minimize 
the risk of a patient receiving a contraindicated 
combination of antiretroviral agents.

We recommend that cl inicians and 
pharmacists read this article for a summary 
of recommended and contraindicated 
regimens, and refer to the most recent 
DHHS antiretroviral treatment guidelines
online at www.aidsinfo.nih.gov. In addition, a
free continuing medical education lecture 
on diagnosis and management of HIV disease
funded by NJDHSS, is available through the
UMDNJ-Center for Continuing and Outreach
Education (see page 23).

Preferred Regimens in DHHS Guidelines
The DHHS Guidelines were recently updated 
in October 2006, expanding the list of 
preferred antiretroviral therapy regimens.2

For providers initiating patients on a non-
nucleoside reverse transcriptase inhibitor
(NNRTI) based regimen, the preferred 
NNRTI is efavirenz, in combination with 
either zidovudine/lamivudine or tenofovir/
emtricitiabine. When initiating therapy with 
a protease inhibitor (PI) based regimen,
the ritonavir boosted protease inhibitors
atazanavir/ritonavir, fosamprenavir/ritonavir,
or lopinavir/ritonavir, in combination with
either zidovudine/lamivudine or tenofovir/
emtricitabine are preferred.
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ARV Regimens/Components 
Not to be Offered at ANY Time 
Amprenavir liquid in pregnancy, children <4
years old, patients with renal and/or hepatic
dysfunction, patients treated with disulfiram
or metronidazole or in combination with
ritonavir liquid
Although amprenavir capsules were recently
taken off the market, the solution is still avail-
able from the manufacturer. Due to the large
amount of propylene glycol in the formulation,
it should not be used in the following patients:
women who are pregnant, children less than
four years old, and in those with renal or 
hepatic dysfunction. The propylene glycol in
the liquid formulation may accumulate, leading
to glycol toxicity in these patient populations.
Patients may also experience an antibuse-
like reaction when combining the amprenavir
liquid with disulfiram or metronidazole. Large
amounts of ethanol in the ritonavir liquid 
formulation may also accumulate in patients
receiving amprenavir and ritonvair liquids 
concurrently. 2

Atazanavir and Indinavir
The protease inhibitors atazanavir and indi-
navir are both associated with the develop-
ment of hyperbilirubinemia. Concurrent use of
these medications has the potential to cause
additive increases in bilirubin levels, and they
should not be used together.

Didanosine and Stavudine
Didanosine and stavudine were commonly
used in many of our combination regimens in
the mid to late 1990s. However, our under-
standing of the toxicities of these medications
has led to recommendations that concurrent
use of didanosine and stavudine in any ARV
regimen be avoided. Both stavudine and
didanosine have been associated with peri-
pheral neuropathy, pancreatitis and hyper-
lactatemia.4,5 Their use together should be 
avoided because of the risk of overlapping 
toxicities. In pregnant women, concurrent
stavudine and didanosine has been associated
with reports of serious, even fatal cases of lactic
acidosis and hepatic steatosis.6 Providers
should avoid this combination in HIV infected
pregnant patients.

Efavirenz in 1st trimester of 
pregnancy or in women of significant 
child bearing potential
Efavirenz has been shown to be teratogenic 
in nonhuman primates and is classified as
Pregnancy Category D.7,8 In patients who are
pregnant or of significant child bearing poten-
tial, including those who are unreliable in us-
ing barrier contraception, efavirenz should be
avoided. For women who are pregnant, recent
updates to the DHHS Guidelines for ARV use in
pregnancy recommend either lopinavir/riton-
avir, nelfinavir, or nevirapine, in combination
with zidovudine/lamivudine.9 Though the
DHHS guidelines do not include saquinavir in
pregnancy, the IAS guidelines do include this
agent as an acceptable medication to be used
in pregnancy. Current IAS guidelines are post-
ed at http://www.iasusa.org/pub/arv_2006.pdf

Emtricitabine and lamivudine
Emtricitabine and lamivudine are both cyto-
sine analogues and therefore should not be
used together due to the risk of antagonistic
interactions.

Monotherapy or Dual Therapy 
with NRTI or NNRTI
Due to the potential for rapid development of
HIV resistance and inferior virologic efficacy,
patients should NOT be receiving monother-
apy with NRTIs or NNRTIs.2 Though data has
been presented on the use of lopinavir/riton-
avir and atazanavir/ritonavir as monotherapy,
use of these medications alone is still 

considered investigational and should not be
done without close observation or in the 
setting of a clinical trial.10,11 Despite guideline 
recommendations to avoid monotherapy, one
rare, controversial exception is the use of
zidovudine for the prevention of perinatal 
HIV transmission. 9,12

Dual nucleoside regimens (ie: zidovudine/
lamivudine, Combivir®, alone) should be avoid-
ed due to the risk of virologic failure and the
likelihood of rapid development of resistance.
Therefore, patients should be receiving the 
preferred triple drug regimens.

Nevirapine in treatment naïve women 
with CD4>250 or in men with CD4>400
Nevirapine therapy has been associated with
symptomatic (and even fatal) hepatoxicity.13

Data demonstrates that hepatotoxicity is more
likely to occur in ARV-naïve women with CD4
counts >250 or in ARV-naïve men with CD4
counts greater than 400.14 Patients may also
experience skin rashes, fever and flu like symp-
toms in the setting of hepatotoxicity. In rare
cases, hepatotoxicity may continue to evolve
even after discontinuation of the medication.
Therefore, nevirapine should only be used
within the recommended CD4 parameters
with routine monitoring of hepatic function,
unless the benefit outweighs the risk.

Saquinavir as the sole Protease inhibitor
The protease inhibitor saquinavir was previous-
ly available in two formulations; Fortovase®
(soft gelatin capsules) and Invirase (hard gel
capsule). Pharmacokinetic data supported that
when patients were receiving ritonavir boosted
Invirase®, they were less likely to experience
gastrointestinal side effects and saquinavir
drug levels were improved when compared to
ritonavir boosted Fortovase®.15 As a result,
Fortovase® was recently removed from the
market and Invirase® was reformulated into 
a tablet formulation, reducing overall pill 
burdens for saquinavir based regimens. How-
ever, when saquinavir is used alone without 
ritonavir boosting, its drug levels are likely to 
be inadequate for the effective treatment of
HIV infection. As a result, current guidelines 
do not recommend using Invirase® alone as
the sole PI. Patients receiving saquinavir 
should also be receiving low dose ritonavir 
in addition to NRTIs.
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Triple NRTI Regimens (except abacavir/
zidovudine/lamivudine, and possibly 
tenofovir/zidovudine/lamivudine)
Triple NRTI regimens were initially studied in
HIV infection due to their relatively low pill 
burdens, potential for once daily dosing, and to
avoid toxicity for PI or NNRTI based regimens.
However, clinical trial data in recent years has
demonstrated that the triple NRTI regimens 
do not perform as well as standard NNRTI or 
PI based regimens. As an example, the triple 
NRTI regimens abacavir/tenofovir/lamivudine 
and tenofovir/didanosine/lamivudine (both
once daily regimens with low pill burden) 
were associated with early, virologic failure 
when used in ARV-naïve patients; patients 
who failed this regimen were also likely to 
develop significant NRTI resistance.16,17 As a
result, triple NRTI regimens, alone, should 
not be used in patients with HIV infection.

One potential exception is the use of the 
twice daily triple combination of abacavir/
zidovudine/lamivudine (Trizivir®). However,
in the ACTG 5095, abacavir/zidovudine/
lamivudine was shown to be inferior to both 
efavirenz + abacavir/zidovudine/lamivudine
AND efavirenz + zidovudine/lamivudine.17

As a result of this study, both the DHHS and 
the IAS-USA Guidelines removed abacavir/
zidovudine/lamivudine from the preferred list
of initial treatment regimens.2,18 Therefore, the
use of abacavir/zidovudine/lamivudine, alone,
should be avoided unless a PI or NNRTI cannot
be used due to toxicities or concerns for 
significant drug interactions, as this regimen is
considered inferior to preferred regimens.2

Though no data supports its use, tenofovir/
zidovudine/lamivudine may also be an 
acceptable regimen.

Stavudine and Zidovudine
Stavudine and zidovudine should never be
combined. Since zidovudine and stavudine are
both thymidine analogues, they can compete
for the same phosphorylation site in the 
growing chain of HIV DNA, resulting in an
antagonistic, pharmacodynamic interaction.
Thus, guidelines do not recommend their 
co-administration at any time.2

Zalcitabine and Stavudine or 
Zalcitabine and didanosine
The concomitant use of zalcitabine (ddC or
dideoxycytidine) with drugs that have the
potential to cause peripheral neuropathy, e.g.,
Stavudine or didanosine, should be avoided,
because of overlapping neurotoxicity. As 
noted in Table 2, zalcitabine plus stavudine is
contraindicated due to additive peripheral
neuropathy.

ARV Regimens/Components Not To 
Be Offered in INITIAL ARV Regimens 
Darunavir with ritonavir 
Darunavir cannot be recommended to be used
in initial treatment regimens since available
data on this medication to date have been in
ARV-experienced patients. Though current
guidelines do not recommend the use of
darunavir in initial treatment regimens, clinical
trials are underway to determine its role in 
earlier lines of therapy.20

Delavirdine
The NNRTI delavirdine should not be used in
initial treatment regimens due to its inferior
virologic efficacy in relation to other preferred
initial regimens. Delavirdine is also dosed 
two to three times daily with a relatively 
large pill burden. Therefore, delavirdine is not
recommended to be used in initial treatment
regimens.

Didanosine +Tenofovir
The use of didanosine and tenofovir as a nucle-
oside backbone should not be use in initial 
ARV regimens. This recommendation is based 
on clinical trial data in ARV-naïve subjects 
that demonstrated inferior virologic efficacy 
when didanosine and tenofovir was combined 
with efavirenz.21 Studies also have shown
that when this combination is used, increases
in CD4 cell counts are often blunted.22 As a 
result, this combination should not be offered
in initial treatment regimens.

Enfuvirtide
Due to the lack of data in treatment naïve
patients, the use of injectable enfuvirtide
should be reserved for experienced patients 
in combination with at least two other new
agents.

Indinavir (Unboosted or 
Ritonavir Boosted)
Unboosted indinavir should be avoided in
ARV-naïve subjects for several reasons: it needs
to be taken on an empty stomach, requires
administration every eight hours, and requires
patients to consume 1.5 liters of water daily.
Though ritonavir boosted indinavir can be
taken twice daily, there is an increased risk 
of nephrolithiasis compared to unboosted 
indinavir in patients receiving this regimen.

Ritonavir as the 
Sole Protease Inhibitor
Ritonavir as the sole protease inhibitor is dosed
at 600 mg (6 X 100 mg capsules) twice daily.
Gastrointestinal intolerance including diarrhea
and nausea limit its use in initial treatment 
regimens. Lower doses of 100-200 mg one 
to two times daily are frequently used in 
combination with other protease inhibitors
(with the exception of nelfinavir) to provide a
pharmacokinetic boost which enhances drug
levels. High dose ritonavir as the sole PI should
be avoided in patients initiating therapy.

Tipranavir
Tipranavir should also not be used in initial
treatment regimens, as the majority of data 
on this medication are in experienced 
patients. In addition, two black box warnings,
one regarding the risk of hepatotoxicity and
one for rare cases of fatal and non-fatal
intracranial hemorrhages limit its use. 2
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Combinations to Avoid Due 
to Drug Drug Interactions 
HAART is often complicated by drug-drug and
drug herbal interactions. In particular, the
NNRTIs and the PIs are often most problematic
since these drugs are extensively metabolized
by CYP450 enzyme system. A more extensive
overview of drug interactions can be found
elsewhere, however, this section will review
interactions which should be not be used with
patients on ARV therapy. 2, 22

Antimycobacterial Medications
Concurrent tuberculosis and HIV presents the
clinician with numerous challenges, including
potential drug-drug interactions. The anti-
mycobacterial medication rifampin or rifapen-
tine is often used as part of an initial 4 drug 
regimen to treat tuberculosis in HIV infection.24

However, due to its CYP450 induction proper-
ties, it is likely to significantly reduce the drug
levels of the protease inhibitors by approxi-
mately 80-90%, even if they are boosted with
low dose ritonavir.25 This can place patients at
significant risk for virologic failure and or drug
resistance. As a potential option, providers 
may be able to select an efavirenz based 
regimen. For example, efavirenz can be used
concurrently with rifampin, preferably with
efavirenz 800mg.2 However, in patients 
weighing less than an 50kg, standard efavirenz
dosing of 600mg may be acceptable.2

Nevirapine levels may be reduced by 20%-58%
and therefore concurrent use with rifampin 
is not recommended. In patients requiring
rifamycin therapy and receiving concurrent
protease inhibitor based therapy, the use of
rifabutin is recommended as an alternative;
current guidelines for rifabutin and protease
inhibitor therapy can be found elsewhere.26

Ergot Alkaloids
Fatal and non-fatal cases of ergotism have
been reported when protease inhibitors 
are co-administered with ergot alkaloids.27,28

Therefore, ergot alkaloids such as dihydroer
gotamine, methylergonavine, and ergonaive
should always be avoided in patients receiving
PI or NNRTI based regimens.

Fluticasone
Inhaled fluticasone has been associated with
Cushing’s syndrome and adrenal insufficiency
in patients receiving concurrent ritonavir-
boosted protease inhibitors.29,30 As a 
result, this combination should be avoided.
This interaction is thought to be mediated 
through CYP450 inhibition from the ritonavir
boosted protease inhibitors ability to increase
fluticasone levels (which is also metabolized 
by CYP450). A potential alternative to 
fluticasone is beclomethasone.

Lipid Lowering Medications
Hyperlipidemia is a common problem with HIV
treatment, especially with ritonavir boosted
protease inhibitor regimens. As a result, treat-
ment for hyperlipidemia is often warranted.
The HMG-CoA Reductase Inhibitors (statins)
are commonly used to treat hyperlipidemia.
However, some of the drugs in the statin class
are contraindicated since they are extensively
metabolized by CYP3A4, similar to the 
protease inhibitors. For example, lovastatin 
and simvastatin are contraindicated with the
PIs and the NNRTI delavirdine.31 Statins least
likely to cause significant interactions are 
pravastatin, except with darunavir, or low 
dose atorvastatin or low dose rosuvastatin.2

Proton Pump Inhibitors and 
Histamine 2 Receptor Antagonists
The concurrent use of the proton pump
inhibitors and atazanavir are associated 
with significant reductions in atazanavir 
concentrations.32 Therefore, all proton 
pump inhibitors (such as omeprazole,
lansoprazole, esomprazole, rabepraolze) 
are not recommended to be taken with 
concurrent atazanavir therapy. Proton pump
inhibitors should also be avoided in patients
receiving the NNRTI delavirdine as well.
Other protease inhibitors such as darunavir,
fosamprenavir, lopinavir/ritonavir and
saquinavir are unlikely to result in significant
reductions in protease inhibitor drug levels.

Psychotropics/Neuroleptics
Midazolam and triazolam are contraindicated
with PI or NNRTI therapy. Concurrent use will
likely increase the drug levels of midazolam
and triazolam significantly, resulting in
increased sedation. Therefore these medica-
tions should be avoided and alternatives
selected. Similarly, the neuroleptic medication
pimozide should also be avoided in patients
receiving protease inhibitor therapy.2

St. John’s Wort
The use of St. John’s Wort is contraindicated 
in patients receiving PI or NNRTI therapy.2

Studies with indinavir and St. John’s Wort
demonstrated over a 50% reduction in indi-
navir concentrations.33 Therefore, providers 
are encouraged to question patients regarding 
the use of herbal therapy and ensure that
patients are aware that some herbal therapies
may reduce levels of their HIV medications.
Similar data has also been reported with 
garlic supplementation. 34

Conclusions
The DHHS Guidelines have been recently
updated to include regimens which are appro-
priate for patients and regimens to be avoided
in HIV infection. This overview provides a sum-
mary of what should be avoided in HIV infect-
ed patients, based upon the current treatment
guidelines. In avoiding medications and regi-
mens that should not be used in HIV infection,
we will likely improve the care of patients 
with HIV infection and continue to decrease 
morbidity and mortality for our patients.
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