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Abstract

Background: Many drugs used for the treatment of HIV disease can cause drug hypersensitivity reactions. Since 2002, 
World Health Organization (WHO) has recommended the use of nevirapine and efavirenz as part of first line antiret-
roviral therapies for several years. Both of the drugs had equivalent clinical efficacy but differences in toxicity profile.

Objectives: We aimed to determine the incidence and predictors of nevirapine and efavirenz-associated rash among 
Indonesian HIV-infected patients.

Methods: A retrospective cohort study was conducted among Indonesian patients who were using nevirapine or efa-
virenz between January 2004 to December 2013. All eligible predictors were analyzed using bivariate and multivariate 
analysis.

Results: 2,071 patients received nevirapine and 1,212 received efavirenz as first line therapies. The cumulative incidence 
of nevirapine-associated rash was 14% (95% CI: 12.5-15.5%) and evafirenz-associated rash was 4.5% (95% CI: 3.4-
5.8%). Severe reactions occurred 1% patients receiving NVP and 0.1% patients receiving EFV, but no patients died due 
to these conditions. Predictors independently related with nevirapine-associated rash were female gender (adjusted RR 
= 1.622; 95% CI: 1.196-2.199; p = 0.002), baseline absolute CD4 count above 200 cells/mm3 (adjusted RR = 1.387; 95% 
CI: 1.041-1.847; p = 0.025), and hepatitis C co-infection (adjusted RR = 1.507; 95% CI: 1.138-1.995; p = 0.004). Baseline 
ALT level > 1.25 times upper normal limit (adjusted RR = 1.508; 95% CI: 0.998-2.278; p = 0.051) had a tendency to be 
a good predictor. None of the risk factors investigated was associated with developing efavirenz-associated rash. 

Conclusion: Female, baseline absolute CD4 count above 200 cells/mm3, hepatitis C co-infection and baseline ALT lev-
els more than 1.25 times upper normal limit were predictors for nevirapine-associated rash in HIV patients.
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Introduction
People living with HIV/AIDS (PLWHA) are generally 

more likely to experience both drug hypersensitivity and se-
vere drug hypersensitivity reaction compared to general popu-
lation. Manifestations of these reactions include Stevens-John-
son Syndrome (SJS) and Toxic Epidermal Necrolysis (TEN), 
due to immune function alteration, drug metabolism change, 
and polypharmacy among PLWHA.1,2 

World Health Organization (WHO) recommends a com-
bination of two nucleoside reverse transcriptase inhibitors 
(NRTIs) and one non-nucleoside reverse transcriptase inhib-
itor (NNRTI) either nevirapine (NVP) or efavirenz (EFV) 
as first line antiretroviral therapy (ART) in resource-limited 
settings, including Indonesia. Both NVP or EFV have equiv-
alent clinical efficacy but different toxicity profile. These 
drugs have been reported to cause hypersensitivity reactions
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Table 1. Subject Characteristics

HIV: human immunodeficiency virus, IDU: intravenous drug use, HBV: hep-
atitis B viral, HCV: hepatitis C viral

Characteristics

NNRTI treatment

Nevirapine 
n = 2,071

Efavirenz 
n = 1,212

Age, median (min-max), years 29.7 (18-70) 30 (18-62)

Male gender, n (%) 1,495 (72.2) 912 (75.2)

Being married, n (%) 1,078 (52.0) 669 (55.2)

CD4, median (IQR), cells/mm3 70 (170) 49 (121)

HIV stage, n (%)

Stage I 314 (15.2) 114 (9.4)

Stage II 226 (10.9) 69 (5.7)

Stage III 1,116 (53.9) 723 (59.7)

Stage IV 415 (20.0) 306 (25.2)

HIV risk factors, n (%)

Sexual 828 (40.0) 502 (41.4)

IDU 663 (32.0) 392 (32.3)

Sexual and IDU 537 (26) 296 (24.5)

Others 43 (2) 22 (1.8)

HBV co-infection, n (%) 182 (8.8) 110 (9.1)

HCV co-Infection, n (%) 955 (46.1) 571 (47.1)

NNRTI rash, n (%) 287 (14) 55 (4.5)

Severe reaction, n (%)

Stevens Johnson syndrome 19 (0.9) 1 (0.1)

Toxic epidermal necrolysis 1 (0.1) 0 (0.0)

Receiving gradual dose of NVP, n (%) 1,977 (95.5) -

with primary manifestation in the form of skin rashes from 
mild to potentially life-threatening.2-5

The influence of race to NNRTI-related rash was un-
known. High incidence of NVP-associated rash in Asian pop-
ulation ranging from 2.6% to 54.4% and commonly emerges 
at 12 days to 6 weeks after initiation.1,4,5 Incidence of skin rash 
in those receiving efavirenz was reported at 8.2% to 20% with 
mild to moderate skin manifestations. They usually emerge on 
the 8 days after initiation.6,7 The incidence of SJS or TEN in 
those receiving NVP was 0.7-3.9%, much lower in those re-
ceiving EFV (0.1-0.2%).1,8,9 

Skin rash caused by either NVP or EFV will influence 
quality of life and adherence to therapy among PLWHA. 
Knowing spesific factors that might predict skin rash will help 
in drug-choosing and finally improving care for PLWHA. In 
this study, we aim to determine the incidence of NVP and 
EFV-associated rash and predictors that might associate with 
it.

Material and Methods
We conducted a retrospective cohort study of HIV-infect-

ed adult patients in HIV Integrated Clinic Cipto Mangunku-
sumo General Hospital Jakarta, Indonesia. This is a largest 
HIV and referral center hospital in Indonesia. All patients 
aged above 18 years old initiating NNRTI-based regimen in 
this center from January 2004 to December 2013 were includ-
ed in this study. Patients who used NVP, either as naïve ther-
apy or substitution regimen, were included in NVP group and 
those who used EFV, either as naïve therapy or substitution 
regimen, were included in EFV group. The study protocol was 
approved by the Institutional Review Board Faculty of Medi-
cine, Universitas Indonesia. 

The primary outcome was cumulative incidence of NVP 
or EFV-associated rash. Rash could manifest as diffuse macu-
lopapular or erythematous rash, serum sickness-like reaction, 
hypersensitivity syndromes, SJS, and TEN. Secondary out-
comes were predictors for NVP or EFV-associated rash. Pos-
sible baseline predictors included in the analysis were gender, 
CD4 lymphocyte count, serum transaminase enzyme level, 
hepatitis co-infection, body weight, and HIV stage. Gradual 
escalating dose for NVP was also evaluated.

Statistical analysis was performed using Statistical Package 
for Social Science program version 20.0 (SPSS Inc, Chicago 
IL, USA). All predictors underwent bivariate analysis using 
Chi-Square test for categorical data and T-test for continuous 
data with normal distribution or Mann Whitney test for those 
with abnormal distribution. Data normality was tested using 
Kolmogorov-Smirnov test. All variables with p value < 0.25 
in bivariate analysis were included in multivariate analysis us-
ing logistic regression. A p-value of less than 0.05 was con-
sidered statistically significance. Multivariate analysis results 
were displayed in 95% confidence interval (95% CI) and risk 
ratio (RR). Incomplete data is resolved by multiple imputation 
techniques.

Results
Subject Characteristics

A total of 2,071 HIV-infected patients initiating NVP-
based regimen and 1,212 patients initiating EFV-based regi-
men were included in the study, with median age 29.7 (min-
max 18-70) years old in NVP group and 30 (min-max 18-62) 
years old in EFV group, and mostly were male (72.2% in NVP 
group and 75.2% in EFV group). The most common risk fac-
tor of HIV infection was heterosexual (40% in NVP group 
and 41.4% in EFV group). Most of the patients started NVP-
based regimen or EFV-based regimen in the late stage (53.9% 
stage III and 20% stage IV in NVP group; 59.7% stage III and 
25.2% stage IV in EFV group). Table 1 shows baseline charac-
teristics of subjects enrolled in this study.
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Nevirapine-Associated Rash
In this study, cumulative incidence of NVP-associated rash 

was 14% (95% CI: 12.5-15.5%). There were 287 patients re-
ceiving NVP, either as naïve therapy or substitution drug. Ste-
vens-Johnson Syndrome occurred in 0.9% of NVP-users and 
TEN occurred in 0.1% of them, but no patients died due to 
these reactions. In multivariate analysis, we found three predic-
tors which were significantly related to NVP-associated rash. 

Table 2. Bivariate and Multivariate Analysis of Nevirapine-Associated Rash Predictors (287 cases of 2,170)

NVP-associated rash Bivariate Analysis Multivariate Analysis

Yes 
(n = 287)

No 
(n = 1,784) p value RR (95% CI) p value adjRR (95% CI)

Gender, n (%)

Female 98 (17.0) 478 (83.0) 0.010 1.346 (1.075-1.684) 0.002 1.622 (1.196-2.199)

Male 189 (12.6) 1,306 (87.4)

Baseline CD4+ count, n (%)

> 200 cell/mm3 86 (17.6) 403 (82.4) 0.006 1.384 (1.098-1.744) 0.025 1.387 (1.041-1.847)

< 200 cell/mm3 201 (12.7) 1,381 (87.3)

NVP gradual dose escalation, n (%) 

Receiving 270 (13.7) 1,707 (86.3) 0.225 1.324 (0.849-2.065)

Not receiving 17 (18.1) 77 (81.9)

Hepatitis C infection, n (%)

Yes 145 (15.2) 810 (84.8) 0.106 1.193 (0.963-1.479) 0.004 1.507 (1.138-1.995)

No 142 (12.7) 974 (87.3)

Hepatitis B infection, n (%)

Yes 27 (14.8) 155 (85.2) 0.690 1.078 (0.748-1.554)

No 260 (13.8) 1,629 (86.2)

HIV stage, n (%)

Stage I-II 85 (15.7) 455 (84.3) 0.141 1.193 (0.944-1.507)

Stage III-IV 202 (13.2) 1,329 (86.8)

Baseline AST level, n (%) 

> 1.25 × ULN 61 (16.2) 316 (83.8) 0.149 1.213 (0.935-1.573)

< 1.25 × ULN 226 (13.3) 1,468 (86.7)

Baseline ALT level, n (%) 

> 1.25 × ULN 32 (18.7) 139 (81.3) 0.055 1.394 (1.00-1.945) 0.051 1.508 (0.998-2.278)

< 1.25 × ULN 255 (13.4) 1,645 (86.6)

Body weight, kg, median (min-max) 53 (32-100) 53 (25-100) 0.783

RR: Risk Ratio; adj RR: Adjusted Risk Ratio; CI: Confidence Interval; AST: Aspartate Aminotransferase; ALT: Alanine Aminotransferase;ULN: Upper Normal 
Limit

They were female sex (adjusted RR 1.622; 95% CI: 1.196-
2.199), baseline CD4 cell count above 200 cells/mm3 (adjusted 
RR 1.387; 95% CI: 1.041-1.847), and hepatitis C co-infection 
(adjusted RR 1.507; 95% CI: 1.138-1.995). Baseline alanin 
aminotransferase (ALT) level above 1.25 times upper normal 
limit (ULN) had a tendency to be a good predicting factor 
(adjusted RR 1.508; 95% CI: 0.998-2.278) as shown in table 2.
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RR: Risk Ratio; adj RR: Adjusted Risk Ratio; CI: Confidence Interval; AST: Aspartate Aminotransferase; ALT: Alanine Aminotransferase; ULN: Upper Normal 
Limit

Efavirenz-Associated Rash
The cumulative incidence of EFV-associated rash was 

4.5% (95% CI 3.4-5.8%). That was 55 of 1212 subjects re-
ceiving EFV, either as naïve therapy or substitution regimen. 
Stevens-Johnson Syndrome incidence was 0.1% without any 
mortality while no TEN was occured. There was only one 
variable (hepatitis B co-infection) that potentially could pre-
dict EVP-associated rash (p < 0.25) in bivariate analysis and 
therefore multivariate analysis was not performed. Table 3 
showed all variables studied in the bivariate analysis. 

Reports from African and Caucasian population showed lower 
incidence (3-10.2% amongAfrican and 6.5-14.8% among Cau-
casian).8,10,11 The incidence of EFV-rash from our study was 
4.5% (95% CI: 3.4-5.8) and similar with other reports from 
different regions.6 A report from Brazil revealed that EFV al-
lergy might involve genetic predisposition. Polymorphism in 
the interleukin-10 gene promoter -1082G/A can be related to 
the occurence of allergic reactions to EFV.12 Previous study in 
French suggest that HLA-DRB1*01 allele plays an important 
roe in succeptibility to NVP and EFV cutaneous reactions.13 
This theory might be the cause of difference in incidence rate 
of NNRTI-related rash among different races. 

The value of CD4 counts was one of the indicators for 
HIV patient immunity status. Several studies have reported 
the increasing tendency for NVP hypersensitivity reaction 
along with the increase of CD4 lymphocyte counts.3,4,7,9 The 
underlying theory of this phenomenon is unclear but prob-
ably involves cytokine of Th1 and Th2, when the balance of 
these two were disrupted causing abundant amount of Th2

Table 3. Bivariate Analysis of Predictors Efavirenz-Associated Rash (55 cases of 1,212)

Variable

EFV-associated rash Bivariate Analysis

Yes 
(n = 55)

No 
(n = 1,157) p value RR (95% CI)

Gender, n (%)

Female 17 (5.7) 283 (94.3) 0.279 1.360 (0.779-2.373)

Male 38 (4.2) 874 (95.8)

Baseline CD4+ count, n (%)

> 200 cell/mm3 10 (3.8) 250 (96.2) 0.545 0.814 (0.416-1.592)

< 200 cell/mm3 45 (4.7) 907 (95.3)

Hepatitis C infection, n (%)

Yes 25 (4.4) 546 (95.6) 0.801 0.935 (0.557-1.571)

No 30 (4.7) 611 (95.3)

Hepatitis B infection, n (%)

Yes 9 (8.2) 101 (91.8) 0.054 1.960 (0.986-3.896)

No 46 (4.2) 1,056 (95.8)

HIV stage, n (%)

Stage I-II 9 (4.9) 174 (95.1) 0.789 1.100 (0.548-2.208)

Stage III-IV 46 (4.5) 983 (95.5)

Baseline AST level, n (%) 

> 1.25 × ULN 15 (5.4) 261 (94.6) 0.415 1.272 (0.713-2.267)

< 1.25 × ULN 40 (4.3) 896 (95.7)

Baseline ALT level, n (%) 

> 1.25 × ULN 4 (3.9) 98 (96.1) 0.755 0.854 (0.315-2.314)

< 1.25 × ULN 51 (4.6) 1,059 (95.4)

Body weight, kg, median (min-max) 50 (35-100) 52 (24-94) 0.322

Discussion
This retrospective cohort study involved large number 

of HIV infected adults in tertiary hospital in Jakarta for de-
cent period of time. The incidence of nevirapine-associated 
rash in this study was 14% (95% CI: 12.5-15.5). This finding 
confirmed the high incidence of NVP-associated rash among 
Asian population (2.6-54.4%) although the recommenda-
tion for 14 days escalation dose had been strictly followed.4 
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One of the predicted reasons why the incidence of EFV-as-
sociated hypersensitivity is relatively low is because the major 
manifestation of hypersensitivity reaction to EFV is mainly 
central nervous system (CNS) involvement. The CNS involve-
ment will stop occurring if the therapy is given at bedtime 
and therefore any complaints will cease and patients can con-
tinue the treatment.6,22 

Genotype differences might be an important factor that 
could predict the occurrence of EFV-associated rash. A new 
report by Rodrigueset et al.12 showed that 1082AA genotype 
was significantly more frequent in EFV allergic patients as 
compared to non-allergic ones (p = 0.019; χ2 = 5.534; OR = 
3.625; 95% CI: 1.210-10.860). The allele IL-10-1082A was also 
identified more often among EFV-allergic patients in pop-
ulation (p = 0.009; χ2 = 6.787; OR = 3.029; 95% CI: 1.290–
7.111).12 Further study is needed in order to obtain more 
complete picture about predictors related to the EFV and 
NVP-associated rash, including the role of genetic factors. 

None of baseline predictors analyzed in this study had 
related with EFV-associated rash, including gender, body 
weight, CD4 lymphocyte count, hepatitis co-infection, base-
line transaminase, and WHO clinical stage. Any clinical risk 
factor that could be used as predictor of EFV rash would be 
very useful since other studies failed to find one. Risk factors 
that have been evaluated in other studies are sex, baseline 
CD4 lymphocyte count levels, BMI level, viral load, co-in-
fection with hepatitis, history of previous allergic reaction to 
NVP and concomitant therapy with NVP.6,8,22,23 

This study had several limitations. First, the study design 
was cohort retrospective that mainly rely on medical record 
data therefore any missing values in the medical record will 
affect the result of the study. Secondly, we did not assess the 
use of concomitant therapy beside ART, which may had cause 
hypersensitivity reaction in patients. Last, some possible risk 
factors such as previous history of drug allergy and baseline 
viral load number were not included in the present study. 

In conclusion, female, baseline CD4 absolute count above 
200 cells/mm3, hepatitis C co-infection and baseline ALT level 
more than 1.25 times upper normal limit were predictors for 
nevirapine-associated rash in HIV patients. There was no pre-
dictor related to EFV-associated rash. We suggest that more 
stringent evaluation and monitoring should be carefully done 
in all HIV/AIDS patients who will receive and on NVP thera-
py, especially if they have the above predictors.

and therefore enables hypersensitivity reaction to take place. 
Manosuthi et al.9 showed that every increment of 50 cells/
mL of baseline CD4 lymphocyte counts was associated with 
1.2 fold likelihood of developing NVP-associated rash. In 
this study, we also obtained similar result that CD4 lympho-
cyte counts of above 200 cell/mm3 was one of the predictors 
of NVP-associated rash (adjusted RR = 1.387; 95% CI: 1.041-
1.847; p = 0.025).3,4,7,9 

Sex-related differences in NVP toxicities have been widely 
reported.10,14,15 In this study, the incidence of NVP-associated 
rash was 1.62 times higher in females than males. Study by 
Bersoff-matcha et al.15 found a more extreme result. Female 
sex had 7 times higher risk to develop severe rash associated 
to NVP use. Several investigations have focused on its phar-
macokinetics in an attempt to explain the higher frequency 
of NVP-associated adverse effects among women. La Porte et 
al.16 and Regazzi et al.17 reported that median plasma concen-
tration of NVP was higher in women than in men. Variations 
in lean body mass and composition that affect NVP distribu-
tion might account for these inter-sex difference of NVP plas-
ma levels.17 It is also possible that women has better awareness 
and tend to seek treatment earlier than men and therefore has 
higher CD4 lymphocyte count at the beginning of treatment. 

Most of antiretroviral drug metabolism occurs in the liv-
er. Therefore, transaminase levels at the initiation of ART will 
affect the outcome in HIV/AIDS patients receiving ART. Ele-
vated (1.25 times upper normal limit) ALT at the beginning 
of antiretroviral therapy (ART) was shown an associated trend 
with the occurrence of NVP-associated rash (OR 1.508; 95% 
CI: 0.998-2.278; p = 0.051). Several studies also report that 
the risk of ART-related hypersensitivity reactions in HIV pa-
tients with various manifestations would have been increased 
in patients with higher or above upper normal limit of aspar-
tat aminotransferase (AST) and ALT levels at the beginning of 
ART.18-20 However, study by Sulkowski et al.18 suggested that 
ART-related hypersensitivity was not influenced by higher 
AST and ALT level, but spesifically because the hepatotoxic-
ity due to hepatitis co-infection. Direct effect from ART and 
co-infection with hepatitis would worsen liver cells condi-
tion. This can be detected from the increase of liver enzymes, 
which may trigger ART-related hypersensitivity reaction.18-20 

This study also found that co-infection with hepatitis C 
(HCV) significantly increased the incidence of NVP-asso-
ciated rash (OR 1.507; 95% CI: 1.138-1.995; p = 0.004). The 
pathogenesis was predicted to involve many factors. Beside 
immune reconstitution syndrome, HIV co-infection with hep-
atitis would also worsen the inflammation in the hepatic cells, 
thus increasing the risk for direct antiretroviral toxicity.18-20 
This is concurrent with the acquired study subject characteris-
tics i.e. the risk of transmission through IDU, which was quite 
highand also made the same route of transmission for HIV 
and HCV. 

In this study, less than five percents (4.5%, 95% CI: 3.4-
5.8%) of EFV-users developed EFV-associated rash, much 
lower than NVP-associated rash (14%, 95% CI: 12.5-15.5%). 
A meta-analysis by Schubber et al.21 shown that patients using 
NVP are more likely to experience drug hypersensitivity (OR 
2.37, 95% CI: 1.93–2.9) and severe hypersensitivity reactions 
(OR 2.4, 95% CI: 1.9–2.9) compared to patients using EFV. 
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