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ABSTRACTABSTRACT
Background: In ARV-naïve patients, NVP liver toxicity is related to high CD4+ cells. It is not clear whether 
this also happens in simplification or substitution strategies.
Methods: Retrospective analysis of 221 patients treated with NVP due to simplification (n=141) or substitution 
for toxicity (n=43) or bad tolerability (n=37). Liver toxicity  defined as increase in 5 times the upper normal 
level of AST or ALT. CD4+ cell counts defined as high if greater than 250/µL in women and 400/µL in men. 
Summary statistics for describing variables, relative risk for prevalence, and logistic regression model for liver 
toxicity associated factors were performed with SAS 9.1.3.
Results: 221 patients were included (164 men, 57 women), with a follow-up of 1134.83 patient-years. Median 
previous time on viral suppression was 15 months (IQR 4-34), median exposure time to NVP was 36 months 
(IQR 12-66), median baseline CD4+ cell count was 464/µL (IQR 298-710), with 167 (75.6%) and 54 patients 
(24.4%) initiating NVP with high (H) and low (L) CD4 + cell counts, respectively. HCV and HBV co-infection 
were present in 45.7% and 4.5% of patients. Liver toxicity was detected in 18 patients (8.14%), with a 
prevalence of 6.59% in H and 12.96% in L, and a relative risk of 0.508 (95% CI: 0.207, 1.245) for H. Incidence 
rate was 1.58/100 patient-years (2.63 in L vs 1.26 in H). The only factor significantly associated to liver toxicity 
was hepatitis C co-infection (OR: 3.53; 95% CI: 1.19, 10.39). Overall, there were more cases of liver toxicity 
after 6 months of therapy (61%).
Conclusions: In our cohort, incidence of liver toxicity was low and not related to high CD4+ cell counts. The 
only factor related to liver toxicity was hepatitis C co-infection. Liver toxicity presented mainly after six months 
of therapy, was mild to moderate in intensity and always reversible upon suspension of NVP.

BACKGROUNDBACKGROUND

In ARV-naïve patients, NVP liver toxicity is more frequent with higher 
CD4+ cell counts (>250/µL in women and >400/µL in men). It is important 
to clarify if it also happens when NVP is initiated as part of a simplification 
or substitution strategy. 

OBJECTIVESOBJECTIVES
• To analyse the influence of CD4+ cell counts in the emergence of liver 
toxicity in patients initiating NVP in the context of a simplification or 
substitution strategy.

• To determine the factors associated to the development of liver toxicity 
in those patients.

METHODSMETHODS

• Design: Retrospective analysis of 221 patients treated with NVP due to 
simplification (n=141), or substitution for toxicity (n=43) or bad tolerability 
(n=37).

• Setting: Outpatient clinics for patients with HIV infection/AIDS in 6 
different urban hospitals in Galicia (Spain).

• Main outcome measures: Liver toxicity was defined as increase in 5 
times the upper normal level of AST or ALT. CD4+ cell counts defined as 
high if greater than 250/µL in women and 400/µL in men.

• Statistical analysis: Summary statistics for describing variables, relative 
risk for prevalence, and logistic regression model for liver toxicity 
associated factors were performed with SAS 9.1.3.

RESULTSRESULTS

CONCLUSIONSCONCLUSIONS

• In our cohort, incidence of liver toxicity was low and not
related to high CD4+ cell counts.

• The only factor related to liver toxicity was hepatitis C 
co-infection. 

• Liver toxicity presented mainly after six months of
therapy, was mild to moderate in intensity and always
reversible upon suspension of NVP.

GENDER: 
-  Male 
-  Female 

 
164 (74%) 
  57 (26%) 

AGE (median, range) 42 (31-54) 
RISK FACTORS FOR HIV INFECTION: 
-   IVDU 
-   Unsafe sex 

 
53 (47%) 
59 (53%) 

CD4 Count, cells/ mm3 

-  High (women >250/µL, men >400 µL) 
-  Low (women <250/µL, men <400 µL) 

 
167 (75.6%) 
  54 (24.4%) 

HIV RNA < 1.7 log 166 (75.1%) 

Time on previous virologic suppression 
-  Median 
-  Mean 
-  IQR (25-75) 

 
  15 months 
  22 months 
  4-34 month

Reason for initiating NVP: 
-  Simplification 
-  Toxicity 
-  Bad tolerability 

 
141 (63.8%) 
  43 (19.5%) 
  37 (16.7%) 

HCV infection: 
-  Anti-HCV antibodies 
-  Detectable HCV RNA 

 
101 (45.7%) 
  69 (31.2%) 

HBV infection: 
-   HBsAg (+) 

 
  10 (4.5%) 

 
 

Baseline Characteristics (n=221 patients)
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Liver toxicity and CD4+ cell countsLiver toxicity and CD4+ cell counts

100.002218.141891.86203All
100.005412.96787.0447Low

High 100.001676.591193.41156
Baseline CD4+

%#%#%#
YesNo All

Liver toxicity

0.01749-0.06376-0.18189Difference
0.125060.081450.05214All
0.244220.129630.06424Low
0.114090.065870.03717High

Upper limitRatioLower limitBaselineCD4+

1.24550.20730.5081High CD4+ Cohort 
1.19870.96101.0733Low CD4+ Cohort 

95% Confidence limitsValue
Relative risk 

0.2     0.3    0.4   0.5   0.6   0.7   0.8     0.9     1    1.1 1.2    1.3

0.2073                 0.5081                                   1.2455

Relative risk of having high CD4+ cells count for liver toxicityRelative risk of having high CD4+ cells count for liver toxicity when switching to NVPwhen switching to NVP

2.5071.5860.94018All
5.4242.6321.0587Low CD4+ 
2.2651.2650.63211High CD4+

Upper
limit

Incidence
(100 pat-year)Lower limit

Episodes
of liver
toxicity

71.435After 6 months of NVP
14.2913 to 6 months of NVP
14.291Before 3 months of NVPLow CD4+
54.556After 6 months of NVP
27.2733 to 6 months of NVP

Before 3 months of NVPHigh CD4+ 18.182
%#

Moment of liver toxicity appearanceMoment of liver toxicity appearance

13.001.0078.000.256.0013.7429Toxicity
70.5018.50132.004.0045.5046.79164Failure

Withdrawal 39.0012.0069.000.5022.0025.6024
IQR 75IQR 25MaximumMinimumMedianMean#

Reason for 
NVP 
discontinuation

NVP therapy durability and reasons of NVP discontinuationNVP therapy durability and reasons of NVP discontinuation

15.978
10.399

0.919
1.198

95% Confidence 
interval

0.06513.833Rash
0.02213.530HCV co-infection

P (Chi Square)Odds ratioFactor

Factors associated to liver toxicityFactors associated to liver toxicity


