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INTRODUCTION

Nevirapine (NVP) was the first non-nucleoside re-
verse transcriptase inhibitor (NNRTI) to be used for 
the treatment of HIV infection [1]. The most common 
side effects of NVP are hepatic toxicity and allergic re-
actions [1, 2, 3, 4 -7].
Several studies have reported that NVP is usually well 
tolerated, with a favourable metabolic profile and is 
therefore used in simplification strategies [8, 9]. 
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Abstract

Background
Nevirapine (NVP) was the first non-nucleoside reverse transcriptase inhibitor (NNRTI) to be used for the treatment of 
HIV infection. NVP is generally a well tollerated drug; early adverse events, such as hypersensitive reactions and hepatic 
toxicity, are the main limitations. A considerable number of patients obtain a durable virological success for a long time.
The aim of this study is to identify predictive criteria for long term NVP virological response (more than 60 months) 
in a cohort of NNRTIs naive subjects.

Patients and methods
Clinical records of 137 HIV positive subjects treated with a NVP-including regimen were retrospectively reviewed 
for age, sex, route of HIV transmission, clinical stage, HCV co-infection, therapeutic regimens, length of treatment, 
side effects, hepatic and metabolic blood values, reasons for treatment failure.

Results
128 patients were included into the study. Twenty eight of them (22%) were still on treatment. Main reasons 
leading to NVP discontinuation were virological failure (32.8%) after a median of 16.2 months (IQR 8.1-37.9), 
toxicity (21.9%) (1 month, IQR 0.8-5), patient’s choice (21.1%) (17.6 months, IQR 2.8-39). Hypersensitivity was the 
more frequent adverse reason leading to interruption (p<0.009).
Thirty nine (30.5%) subjects were treated for more than 60 months (long term responders or LTRs), 89 (69.5%) 
stopped NVP before 60 months (long term not responders or LTNRs). LTRs were older (41.2 years (IQR 36-49.6) vs 
36.6 (IQR 32.1-42.7) (p=0.012), with a lower median baseline HIV RNA viral load (2.6 log10 vs 3.7 log10 ) (p=0.01).

Conclusions
In conclusion, older patients, with lower HIV RNA viral load at baseline have a greater probability to maintain a 
sustained virological response with a NVP-based treatment over 60 months.
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PATIENTS AND METHODS

Clinical records of 137 HIV-1 positive subjects treat-
ed with HAART regimens including NVP plus two 
nucleoside reverse transcriptase inhibitors (NRTI) 
were retrospectively reviewed for age, sex, route of 
HIV transmission, clinical stage (CDC stage, CD4+ 
cell count, HIV RNA viremia), HCV co-infection, 
therapeutic regimens, length of treatment, side ef-
fects, hepatic (ALT, gamma GT) and metabolic (to-
tal cholesterol, triglycerides and glucose) blood val-
ues, reasons for treatment failure.
Fisher’s exact test and 2-tailed Mann-Whitney’s U 
Test were used to compare the arm including pa-
tients treated with a NVP-based treatment for over 
60 months with that containing patients treated for 
less than 60 months. 

RESULTS

Of 137 subjects, 100 (73%) stopped NVP after a 
median of 13.3 months (IQR 1.78-32.1); of 37 sub-
jects (27%) still on treatment (95.9 months, IQR 
76.1-110), 9 were excluded from analysis because 
treated for less than 60 months. Finally, 128 pa-
tients were included into the study. 66.4%  were 
males; 50% heterosexuals, 27% MSM (men who 
have sex with men), 18% IVDUs (intravenous drug 
users); 67% CDC A, 10% CDC B, 23% CDC C; 20% 
anti-HCV positive; 75% ARV (antiretroviral)-expe-
rienced. At baseline, CD4+ median value was 351 
cells/µl (IQR 238 - 516) and HIV RNA geometric 
mean was 3.63 log copies/ml  (Cl 95% 3.47 –3.8). 
Twenty eight of them (22%) were still on treatment 
(Table 1).
The main reasons leading to NVP dis-
continuation were virological failure 
(32.8%) after a median of 16.2 months 
(IQR 8.1-37.9), toxicity (21.9%) (1 
month, IQR 0.8-5), patient’s choice 
(23.4%) (17.6 months, IQR 2.8-39) 
(Figure 1). Side effects registered dur-
ing treatment were increased triglyc-
erides (41.6%), hypercholesterolemia 
(40.1%) high transaminases (25.5%), 
neurological alterations (2.2%) and 
rush (17.5%) (Figure 2-3).  
Thirty-nine subjects (30.5%) were 
treated for more than 60 months 
(long term responders or LTRs). 
76.9% males; 46.2% heterosexuals, 
38.5% MSM, 12.8% IVDUs; 69.2% 
CDC A, 2.6% CDC B, 28.2% CDC C; 
10% anti-HCV positive; 64.1% ARV-
experienced. At baseline, CD4+ me-
dian value was 399.5 (IQR 264-548.5) 
cells/µl and HIV RNA geometric 
mean was 2.6 (Cl 95% <2.6 – 4.13) 
log10 copies/ml.
89 (69.5%) stopped NVP before 60 
months (long term not responders or 
LTNRs). 61.8% males; 51.7% hetero-
sexuals, 22.5% MSM, 19.9% IVDUs; 
65.2% CDC A, 13.5% CDC B, 21.3% 
CDC C; 25% anti-HCV positive; 79.8% 
ARV-experienced. At baseline, CD4+ 
median value was 341 (IQR 206 -487) 

cells/µl and HIV RNA geometric mean was 3.7 (Cl 
95% 2.78–4.5) log10 copies/ml.  
When the characteristics of subjects into the two 
groups were compared, LTRs were older (41.2 years 
(IQR 36-49.6) vs 36.6 (IQR 32.1-42.7) (p=0.012), 
with a baseline lower median HIV RNA viral load 
(2.6 log10 vs 3.7 log10) (p=0.01). LTRs, moreover, 
showed a trend to be ARV-naïve (35% vs 20%), an-
ti-HCV negative and to have baseline higher CD4+ 
cell count (400 cells/µl (IQR 264-548) vs 341 cells/ 
µl (206-487).
Most of HIV-HCV co-infected patients stopped 
treatment with NVP: 22 of these 23 patients (95.6%) 
interrupted the treatment before 60 months, half 
of them (50%) due to virological and immunologi-
cal failure. Just 4 patients stopped therapy due to 
hepatic toxicity, 2 of them showing high ALT lev-
els before starting treatment. 

DISCUSSION

NVP was the first NNRTI available for the treatment 
of HIV infection [1] and it is usually considered a 
well-tolerated drug [1-7]. Anyway, development of 
resistance due to low genetic barrier (a single muta-
tion could induce high levels of resistance) and tox-
icity (e.g. hepatic toxicity and rush), described with 
higher frequency during the first weeks of treat-
ment, often related to lower CD4+ cell count (<250/
µl in women, < 400/µl in men), could limit NVP long 
term use. Despite these weak points, many studies 
showed that a sustained therapy with NVP could be 
a secure, feasible and powerful approach, even be-
yond 60 months of treatment [12,13,14]. 
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Table 1. Characteristics of 128 patients before starting 
NVP treatment

N SUBJECTS  128  
  N %
SEX MALE 85 66.4
 FEMALE 43 33.6
  MEDIAN (IQR)
AGE Years 38.6 (33 -44.5)
  N %
HIV EXPOSURE IVDUs 23 18

HETEROSEXUALS 64 50
OMO –
BISEXUALS 35 27.3

OTHER 6 4.7
CLINICAL STAGE CDC A 85 66.4

CDC B 13 10.2
CDC C 30 23.4

HCV COINFECTION 26 20.3
    
TREATMENT > 60 
MONTHS 39 30.5

HAART EXPOSURE  96 75
  MEDIAN (IQR)
DURATION OF 
TREATMENT 18.8 (3.9-72.9)

CD4+ (baseline) cells/ µl 351 (238-516)
  GEOMETRIC MEAN CI 95%
HIV RNA Log10 copies/ml 3.63 3.46-3.8
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In our study, the most frequent cause of treatment 
interruption was viro–immunological failure; emer-
gence of toxicity led to interruption in the earlier 
days of treatment, in accordance with other recent 
studies [15]. In particular, in our study the emer-
gence of rush caused interruption of NVP treatment 
after a median of 30 days. Many patients showed 
increased triglycerides and total cholesterol (Figure 
2), although none of them interrupted treatment be-
cause of this event. Patients assuming NVP, in fact, 
generally show a good lipid profile and recent studies 
have reported that NVP is associated with increases 
HDL levels [16, 17], thus suggesting that it may have 
beneficial effects on cardiovascular risk; NVP repre-
sents in fact a good switch option for dismetabolic 
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> 60 MONTHS < 60 MONTHS
N 39  N 89   

P
N %  N %  

SEX MALE 30 76.9  55 61.8  
NS

 FEMALE 9 23.1  34 38.2  

HIV 
EXPOSURE IVDUs 5 12.8 18 19.9

NSHETEROSEXUALS 18 46.2 46 51.7
OMO – BISEXUALS 15 38.5 20 22.5

 OTHER 1 2.6  5 5.6  

C L I N I C A L 
STAGE CDC A 27 69.2 58 65.2

NSCDC B 1 2.6 12 13.5
 CDC C 11 28.2  19 21.3  

HAART EXPERIENCED 25 64.1 71 79.8
0.05 *

 NAIVE 14 35.9  18 20.2  

  MEDIAN (RANGE)  MEDIAN (RANGE)   

AGE (years)
 

41.2 (36.1–49.7)
 

36.6 (32.1–41.8)
 

0.012¤

   

CD4+(cells/µl) 399.5 (264–548.5) 341 (206-487) NS

HIV RNA 
(log10copies/ml) 2.6 (<2.6-4.13) 4.13 (2.78-4.5) 0.01¤

   

*) Fisher’s exact test; ¤) 2-tailed Mann-Whitney’s U Test.

Figure 1. Discontinuation rate by reason Figure 2. Side effects during treatment

Table. 2: Subjects’ characteristics compared by groups (LTRs vs LTNRs)

patients. Moreover, the Data Collection on Adverse 
Events of Anti-HIV Drugs (D:A:D) Study did not ob-
serve any associations between the development of 
myocardial infarction and recent or cumulative ex-
posure to NVP [18]. In addition, NVP does not seem 
to negatively affect glucose metabolism [19].
Most of HIV–HCV co-infected patients stopped 
treatment with NVP, half of them because of viro-
logical and immunological failure. In contrast to re-
cent warnings about hepatotoxicity in co-infected 
patients [20], we observed that only few patients 
stopped NVP treatment because of liver toxicity.  
When comparing LTRs and LTNRs viro-immuno-
logical profile, we found that patients with lower 
HIV RNA viral load and higher CD4+ count at base-
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Figure 1. Median time of treatment and discontinua-
tion reasons

line had a higher chance to maintain a sustained 
virological response with a NVP-based treatment 
over 60 months, in accordance with previous stud-
ies [12, 14, 15]. Furthermore, anti-HCV negative, 
ARV-naive, older patients were more likely to have 
a sustained response.
In conclusion, despite the limitations previously 
described, NVP should be considered for this spe-
cific group of patients as an economic, safe and ef-
ficacious long-term treatment. 
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