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Abstract
Introduction and Objectives: A common adverse effect of Efavirenz (EFV) – a first line
drug used in treatment of patients with HIV infections is skin rash. In case of EFV-induced
skin rash, the usual practice is to switch to a Protease Inhibitor (PI), as another nonnucleoside reverse transcriptase inhibitor (NNRTI) might have cross-reactivity with a higher
incidence of skin rash which is often severe. The aim of the study was therefore to determine
whether with careful evaluation and stratification, using predefined criteria of patients who
developed rash with EFV, it might be possible to find a subset of patients among whom
Nevirapine (NVP) may be safely used, sparing PIs for second-line treatment.
Methods: Of 7000 ART naive patients initiated on EFV in an 18 month period from
November 2014 to April 2016, 97(1.9%) developed a rash. Patients developing rash with
EFV were carefully selected using predefined criteria: grade of rash (only Grade I/II rash
were selected), hepatic function, age, gender and CD4 levels (males > 400 cells/cmm and
females >250 cells/cmm were excluded if hepatic function was deranged), co-infection status
(Hepatitis B/C were excluded), opportunistic infections, concomitant use of other drugs.
Based on these stratification criteria, 23 of the 97 patients were selected for challenge with
NVP.
Results: Of the 23 selected patients, only 3 (13%) patients developed recurrence of rash, all
being mild in nature.
Conclusions: In carefully selected patients, challenge with NVP can be done in case of rash
with EFV as the theory of cross-reactivity does not always hold true. This might help spare
PIs in the initial phase, which could then be used as second line therapy - a particularly
helpful strategy in developing countries, where newer drugs are still not available under
public health programmes.
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Introduction
Considerable progress has been made in the treatment of HIV infection over the past few
decades with the introduction of antiretroviral medications. The HIV/AIDS related morbidity
and mortality scenario has shifted from one that was life threatening to a more chronic
infection. As more and more subjects are being treated for HIV on a long term basis, the
pressing need today is to sustain them on effective and, particularly, for a developing country
like India, affordable antiretroviral regimens. Regimens should be potent and the benefits
must outweigh the risks associated with its therapeutic use.
Initiating an anti-retroviral regimen with two NRTIs (nucleos[t]ide reverse transcriptase
inhibitors) together with a NNRTI (non-nucleoside reverse transcriptase inhibitors) is the
latest recommendation by WHO for naïve patients in low and middle income countries.1
NNRTI’s have become one of the key components of first line antiretroviral treatment (ART)
as they are affordable, efficacious and capable of reducing the viral load quickly. However,
they are prone to single mutations in the virus causing cross class resistance.2,3,4 Though long
term toxicities of NNRTIs are less, their propensity to have interactions with other drugs
often limits their use.
Among the four major NNRTI, only nevirapine (NVP) and efavirenz (EFV) are commonly
used, with rilpivirine and etravirine being less frequently prescribed. Virologic failures have
been reported with rilpivirine in subjects who had pre-treatment low CD4 and a high viral
load, whereas etravirine use has been limited due to serious hypersensitive skin reactions like
Toxic Epidermal Necrolysis (TEN) and Drug Reaction with Eosinophilia and Systemic
Symptoms (DRESS syndrome).5,6 In comparison, NVP, a dipyridodiazepinone and EFV, a
benzoxazinone, have shown better tolerability and antiretroviral efficacy.7,8
Skin rash is the key adverse effect observed with NVP and EFV.9,10 Their individual
propensities to cause side effects differ, with NVP showing a higher risk of cutaneous and
hepatic reactions, and EFV, in addition to skin rash, having a higher risk of central nervous
system effects.9,11-14 Skin rash with NVP has been documented with an overall incidence of
17-32%, while EFV has a lesser risk (10–27%) on initiating the drug.14-17 The incidence of
severe rashes with EFV is only 0.1%, compared to 0.3%-1%, as reported with NVP.11,12,17-19
There are several studies and case reports on the safety of switching of NNRTI in the event of
a skin rash. Mehta and Maartens, in a meta-analysis in 2007, observed that recurrent reactions
occurred in 12.6% of patients with rash who were switched from NVP to EFV, compared
with 50% of those switched from EFV to NVP. Though the cross reactivity seems higher in
the latter group, the number of substitutions from EFV to NVP was seen in only 16 subjects
compared with NVP to EFV substitutions in over 239 reported cases.19 Similarly, in a study
conducted on Thai patients in 2006, by Manosuthi et al, only 10 (8.2%) of 122 patients who
had NVP rash developed rash from EFV, leading to its discontinuation.20
Clinical safety data regarding use of NVP in HIV-infected patients with preceding EFV
associated rash are still quite limited,13,21 whereas, switching from NVP to EFV in cases of
skin rash or hepatotoxicity have seemed safer and effective. Accordingly, most clinicians are
unwilling to challenge patients with NVP once rashes have been documented with EFV as
both are from the same class of NNRTI and higher incidence of severe rashes associated with
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NVP makes such switch unsafe. Hence, once hypersensitivity to EFV is reported, patients are
shifted to protease inhibitor (PI) based regimens, limiting their future treatment options.
HIV care in India is under the umbrella of the National AIDS Control Organisation
(NACO).There are 10 Centre of Excellences (COE) which overview the functioning of
around 512 antiretroviral centres (ART) across the country and act as referral centre
for all patients with HIV/AIDS. Weighing affordability and efficacy together, the initially
prescribed first line antiretroviral regimen comprises of two nucleos(t)ide reverse
transcriptase inhibitors (NRTI) and one non nucleoside reverse transcriptase inhibitor
(NNRTI). From November 2014, a single pill regimen containing both these classes is
available (Tenofovir, Lamivudine and Efavirenz). Since EFV is prescribed on a large scale
basis, there have been several documented events of rash in patients after starting this
regimen. The majority of these rashes have been attributed to EFV and in all such cases of
hypersensitivity, EFV is substituted with a Protease Inhibitor (PI) based regimen. As
treatment options with third line regimens like Raltegravir, Maraviroc or Dolutegravir is very
limited in India, careful evaluation of all confounding factors as well as demographic factors
along with grading of the rash should be given due consideration before substituting NNRTI
with PI.
A study was therefore conducted to assess the feasibility of using another NNRTI e.g. NVP
in case of EFV rash at a tertiary care referral centre.
Methods
According to the updated Indian National guidelines on Highly Active Antiretroviral
Treatment (HAART) published in November, 2014, ART is initiated with 2 NRTI (Tenofovir
and Lamivudine) along with 1 NNRTI (Efavirenz) for ART naive patients. The usual regimen
is a once daily pill of Tenofovir, Lamivudine and Efavirenz. Patients who have been initiated
on first line ART prior to November, 2014 with Zidovudine, Lamivudine and Nevirapine
were retained on the same regimen. A small cohort of patients who were already on
Tenofovir, Lamivudine and Nevirapine (TDF/3TC/NVP) were shifted to Tenofovir,
Lamivudine, Efavirenz (TDF/3TC/EFV) as NVP was gradually withdrawn and replaced with
EFV in the first line ART regimen. Some of these patients subsequently developed EFV rash,
despite having tolerated NVP as their first line ART regimen. Hence, there were 2 groups of
people who were re-challenged from EFV to NVP, one with prior ART (NNRTI) exposure
(with NVP) and another ART naive.
At the Centre of Excellence in HIV Care (COE) attached to the School of Tropical Medicine,
Kolkata, India, all patients with EFV rash from November 2014 till April 2016 (18 months)
were evaluated. During this time approximately seven thousand ART naive patients were
initiated on EFV based first line ART keeping this COE as the referral centre. Of the 7000
patients, 97 (1.9%) had rash with EFV.
Patients were included in the study after thorough assessment of all the risk factors including
severity & grading of rash (Table 1), age, gender, ethnicity, current CD4+Tcell count,
presence of opportunistic infections, history of concomitant drug intake and baseline liver
function (Table 2). Each of these factors was taken into consideration before substituting
NVP for EFV in subjects presenting with EFV hypersensitivity.
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Table 1 Grading of rash
Grade 1 Erythema, with (out) pruritus
Grade 2 Diffuse erythematous macular or maculopapular rash or dry desquamation with/without
pruritus or typical target lesions without blistering, without vesicles or ulceration
Grade 3 Moist desquamation with (out) pruritus, vesiculation , ulceration or urticaria
Grade 4 Any one of : mucous membrane involvement, suspected Stevens Johnsons (SJS),Toxic
Epidermal Necrolysis (TEN), erythema multiforme (EM), exfoliative dermatitis
(Source: Division of AIDS, National Institute of Allergy and Infectious Diseases; USA) 22

The strategy of whether to switch to NVP or to PI based regimen in a case of EFV rash was
adopted after thorough clinical and laboratory evaluation.
Institutional Ethics Committee approval was obtained before such switchover was done.
Table 2: Criteria for exclusion from NVP challenge in patients with EFV rash (n=97)
Risk factor
Criteria for exclusion
Numbers Excluded
46 (47.4%)
Grading of rash Grade 3 or 4 rash
 Grade 3 rash - 38
 rash involving
mucosa - SJS type -8
None progressed to TEN
<15 years
3
Age
CD4 count,
gender and
concomitant
liver
dysfunction

CD4 not a precondition if liver functions normal.
Exclusion if CD4+ T cell count
In male ≥ 400 cells/mm3
women ≥ 250 cells/mm3
if the rash was associated with altered liver function
(to avoid the risks of developing fulminant hepatitis)
Enzyme levels > 2.5 times normal were excluded. 22

Women- 26 (26.8%)
Men
- 15 (15.4%)

SGPT (ALT)
(Normal <45 U/L);
SGOT (AST)
(Normal <35 U/L);
Alkaline phosphatase (Normal value <108-260 U/L)

Co-infections
Concomitant
use of other
drugs
Opportunistic
infections

Hepatitis B or C
Suspected rashes due to co-administration of
cotrimoxazole and antitubercular drug

5 (5.15%
2 (2.06%)

Not considered as an exclusion criteria
(A few patients were also on antitubercular drugs (ATD)
and possibility of rashes with any of this were excluded by
withholding ATD for few days and evaluating progression
of rash before the re-challenge)

A total of 74 patients were excluded from the re-challenge using the criteria shown in Table 2
and 23 patients were included into the study. There were 7 patients who had past exposure to
NVP, had tolerated it but were then shifted to EFV and developed a rash. The remaining 16 were
ART naive patients who had rash with EFV. Hence, there were 2 groups of people who were re-

challenged from EFV to NVP, one with prior ART (NNRTI) exposure (with NVP) and
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another ART naive. All re-challenged patients were followed up for 24 weeks from the date
of switch.
Results
Twenty three patients (n=23) who developed EFV related skin rash were entered in the study.
Their baseline parameters are shown in Table 3. Of these 23, 16 were ART naïve patients (no
history of previous exposure to NVP). There were 3 amongst these 16 (13.04%) who failed to
tolerate NVP challenge. However none of the 7 patients who developed EFV related skin
rash and had a prior history of NVP exposure developed a rash with NVP re-challenge.
Table 3: Baseline parameters of study population in whom switch was made from EFV to NVP
n=23
Characteristics
Observation in 23 patients
Age in years
32.6 ; 38 ; 15-56
Mean ; Median ; Range
Male 12 (52.17%) : Female 11(47.83%)
Sex ratio (m:f)
All Indian origin Asians
Ethnicity
No patients of Hispanic, Chinese or
African origin
3
CD4+ T cell count, cells/mm
314 ; 335 ; 47-724
Mean ; Median ; Range
47-562 / 222-515
Range in men / women
Grade of rash
8
Grade 1
15 ( only 2 had mild fever)
Grade 2
History of ART exposure
Patients with past exposure to NVP, tolerated it but 7
were then shifted to EFV and developed a rash
16
ART naive patients who had rash with EFV
Time from initiation of EFV to appearance of rash
15.4 days
Mean duration
2-51 days
Range
Table 4: Most common rash presentations*
Erythema
Morbilliform rash (macular)
Papular rash
Maculo-papular rash
Mild pruritus

2
4
1
9
3 (only pruritus)
6 (Pruritus with maculopapular rash)
Rash mild grade (but not well 2
specified)
2
Rash with mild fever
*features are documented with some overlapping

Of the 23 patients re-challenged with NVP, 20 (86.96%) remained on NVP and were
followed up for 24 weeks for any adverse effects. Of these 20, 7 patients (35%) had
a prior history of exposure to NVP and tolerated it again following a short period of
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EFV hypersensitivity. The CD4 T cell count at the time of substitution in the 3 patients
in whom NVP was discontinued was 207 (male), 321(male) and 263 (female) cells/cumm.
Though, the recurrence of rash with NVP challenge was mild and of grade 1 in most
patients (Table 4), the drug was discontinued, as pre-defined on our study criteria.
Discussion
Drug-induced skin rash has been one of the major reasons behind discontinuation of EFV.
EFV is an integral part of the standard first-line anti-retroviral therapy regimen in India and a
considerable number of patients who develop skin rash are shifted from an EFV-based
regimen to a PI-based regimen, because most clinicians are unwilling to risk challenge with
NVP once rashes have been documented with EFV, as both are from the same class of
NNRTI and have a possibility of sharing drug related hypersensitivity.
The chemical structure of a drug is the primary factor for determining its conversion to a
toxic metabolite. However, other risk factors and patient characteristics such as genetic
polymorphism also play an important role in the event of drug toxicity.23 HIV infection itself
has been shown to affect the drug metabolic pathway as it is associated with a glutathione
(GSH) depleted state. Glutathione plays an important role in the conjugation and metabolism
of drugs and hence, in HIV infection, this typical detoxification pathway is hampered.24,25
Genetic polymorphisms have a major effect on how a drug is being metabolised, influencing
its bio activation and detoxification. In some studies skin rash has been shown to be related to
a CYP2B6516TT polymorphism.26,27
Rash with NVP has been documented with an overall incidence of 17- 32%, although 13% of
these are mild rashes. Generally, NVP rashes are transient with risk being greatest in the first
6 weeks of treatment.15,16,28 However, more severe incidents including extensive
maculopapular rash, serum sickness-like reaction, hypersensitivity syndromes, SJS and TEN
have also been reported.29,30,31,32 Some studies have shown that the recommended lead-in
dose of NVP 200 mg once daily for 14 days prior to escalation to 200 mg twice daily has
reduced the frequency of rash.33 In our study, as most participants had discontinued an EFV
based regimen for more than 2 weeks at the time of presentation with a history of a rash,
NVP was started with a lead-in dose of 200 mg once daily for 2 weeks followed by advice to
continue 200 mg twice daily.
EFV has risk of rash in 10–27% of patients starting the drug, but is rarely associated with true
hypersensitivity reactions with fever or internal organ involvement. Most EFV-induced
rashes are mild to moderate with severe rashes (SJS, TEN, EM) reported in only 0·1% of
patients, compared with 0·3–1% as reported with NVP.11,12,17-19
Although female sex and ethnicity are related to the risk of rash with NVP, there is limited
data on risk with EFV.34 Studies by Kiertiburanakul and Sungkanuparph (2009)35 from
Thailand have attributed association of both AIDS-defining illness and high CD4 cell counts
at the time of NVP initiation to be associated with NVP-associated rash (Median CD4 cell
count at the time of NVP initiation was higher among patients in rash group). The
prominence of rash in females is possibly related to autoimmune diseases in women who
have stronger humoral and cellular responses than men, hence the commonly observed CD4
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and sex dependent toxicity profile related to NVP treatment. NVP shows immunecompetence linked toxicity such that patients with a higher CD4 count and a detectable viral
load are seen to be more susceptible to risk of symptomatic hepatic adverse events.27,36,37
Switching from NVP to EFV in cases of hepatotoxicity has seemed safe and effective. As
observed by Walubo et al (2006)38, NVP induced hepatotoxicity and liver injury has close
association with enzyme induction. Hepatotoxicity occurs more frequently with NVP (1·4–
17%) than with EFV (1·1–8%).39 Hepatotoxicity in the initial days of ART associated with
rash, fever and other constitutional symptoms are seen with NVP but is very rare with EFV
use. The DRESS Syndrome though well documented with NVP has been only once
documented as a case on record with EFV.34,31 Therefore substituting EFV for NVP
following hepatotoxicity or cutaneous hypersensitivity appears to be reasonable, provided
that the adverse reactions to NVP were not life-threatening.
The previous common understanding about the cross reactivity of NVP and EFV in cases of
cutaneous hypersensitivity were based on very little available data. Two previous small case
series reported by Clarke et al (2000)21 and Soriano et al (2000)13 demonstrated that skin
rashes related to NVP are not necessarily a class effect. Wit et al28, reporting the results of the
ATHENA Cohort Study in 2008 suggested that the majority (>90%) of HIV infected patients
with CD4 counts >200 cells/L who had preceding NVP-associated rash could tolerate EFV
well, suggesting that use of EFV is safe in these cases. In their study from Thailand in 2006,
Manosuthi et al20 also observed that only 8.2% developed rash associated with EFV
following history of rash with NVP and a conclusion was drawn that HIV-infected patients
with CD4 counts of >200 cells/mL who had preceding NVP-associated rash could tolerate
EFV well.
On the other hand, NVP re-challenge after discontinuation of EFV have been reported in only
a few case series and the number of patients has always been very few. Of the limited data
available on switching from EFV to NVP, possibly the largest was the A5095 trial by the
AIDS Clinical Trials Group conducted at Washington, where the change from EFV to NVP
because of skin symptoms was generally found safe and usually resulted in resolution. Onethird of the total 18 participants who were switched from EFV because of skin symptoms had
mild-to-moderate skin hypersensitivity reactions after initiation of NVP therapy, 5 had
recurrence while on NVP therapy with only 4 (22.2%) discontinued40.
None of the earlier small studies made any attempt to select patients based on pre-defined
criteria as a strategy for switch. We think that with predefined criteria for patient selection,
the outcome of switch can be safe and may allow participants to remain on NNRTI based
regimen sparing the Protease Inhibitor (PI) based regimen for future treatment. In our study,
of the 23 EFV rash subjects re-challenged, 20 (86.96%) remained on NVP and were followed
up for 24 weeks for any adverse effects. Those 3 who had rash with NVP were never exposed
to NVP in the past. Of the 20 who tolerated NVP, 7 patients (35 %) had a prior history of
exposure to NVP and tolerated it again following a short interim period of EFV
hypersensitivity. Hence for these 20 patients the theory of cross reactivity between two
NNRTIs did not hold good.
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Conclusion
The outcome of our study supported further careful evaluation of various confounding factors
before concluding that the subject is having cutaneous hypersensitivity to both the NNRTIs in
the first line antiretroviral treatment. As we have seen, selected patients developing skin rash
with EFV can be tried with another NNRTI e.g. NVP. Further studies are needed to confirm
whether careful selection strategy and appropriate assessment of skin rashes can avoid early
switch to PI’s, thereby sustaining at least a handful of patients on their NNRTI based
regimens and improving their chances of long time survival.
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