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Table 2. M“Itiva riate aSSOCiatiOHS With Severe Figure 2. Frequency of Rash-associated and Severe Limitations
o o Hepatotoxicity in Women after Nevirapine Initiation (n=820)
Hepatotoxicity (n=820)

NNRTI participants Severe No Severe
Age*, years 32 (28-36) Hepatotoxicity | Hepatotoxicity | Ratio (95% Cl)

. . n=41 n=779
Methods: Between May 2005 and January 2007, we enrolled ART-naive women initiating NVP-based ART nevirapine (n=820) or efavirenz (n=58) Viral load*, copies/uL 108,000 (30,600 -316,000) CD4, cells/uL* 146 (69-207) | 149 (83-215)

in a prospective observational cohort study. A.R'.I' was elmc?lministere.:d according to national treatment gu.id.elines. Analysis is restricted to the 820 women who initiated nevirapine— CD4 cell count?, ceIIs/uL 149 (83 -215) CD4 < 250 CG”S/ML 35 (5%) 664 (95%) ref _

At 2,4, 8, 16, and 24 weeks, we measured participants’ liver function tests (LFTs) and evaluated them clinically CD4 > 250 lls/uL 6 (SCV ) 115 (95(V ) 1.1 (O 4-2 7)

for rash. We graded hepatotoxicity as: grade 1/mild (transaminase [AST or ALT] elevation 1.25-2.49 times the based HAART WHO Stage, n (%) Lorll 401 (49%) > celis/u 0 0 . A — L. DiSCUSSion
independently associated with RAH. IV 87 (1 1 %) Normal 28 (4%) 679 (96%) ref ] .

Abstract ART Treatment Regimens Table 1: Baseline Clinical Features (N=820)

Background: Nevirapine (NVP)-based antiretroviral therapy (ART) is the most common HIV treatment . . . _ . _
regimen in Asia and Africa. In Europe and North America an estimated 11% of women initiating NVP at CD4 878 part|C|pants enrolled in Zambia (n_509)’ Thailand (n_21 7)’ and

counts (CD4) = 250 cells/mm3 develop potentially life-threatening rash-associated hepatotoxicity (RAH); Kenya (n=152), May 2005 - Jan 2007
however, few data exist from resource-limited settings. 1st line ART: stavudine or zidovudine plus lamivudine with either

0 Severs Hepatotoxicity Testing for hepatitis B virus co-infection has not been done but is
Adjusted OddS 10% ] B Rash-associated Hepatotoxicity planned

All participants were women and findings may not apply to men
Secondary outcome analysis

Percentage of participants with
hepatotoxicity
<
o~

upper limit of normal [x ULN]), grade 2/moderate (2.5-4.99 x ULN), and grade 3/severe (=5.0 x ULN). We defined Il 332 (40(V ) .
RAH as an ALT or AST elevation > grade 2 with concomitant rash. We used logistic regression to identify factors 0 Baseline LFTS, N (%)

Abnormal+ 13 (12%) 100 (88%) 3.0 (1.4 - 6.2) 0% We did not. observe the same CD4 ceII.cou.nt association with r|sI.< of
Results: We enrolled 820 women (497 Zambian, 192 Thai, and 131 Kenyan): median age 32 years; median Baseline LFTs, n (%) <50 °0-99 100-149 150199 200(;[2)19 ) 250 ;‘fgir i g |3|07n1_) rash-associated hepatotoxicity on nevirapine that was detected in a

CD4 count 149 cells/mm3; median HIV viral load 108,000 copies/uL. Any hepatotoxicity > grade 2 occurred Hepatotoxicity Analysis Normal 707 (86%) Country n (%) cell count strata (cells retrospective analysis of Boehringer—lngelheim trials

in 109 (13%) women; in 41 (5%) it was severe. RAH occurred in 27 (3%) women (Zambia 2%, Thailand 7%, Abnormal (Z grade 1 )+ 113 (1 4%) ! 7 bi 20 (4% 477 (96% £ S evere Hepatotoxicity (n) 9 5 9 6 6 4 2 o . . .

Kenya 2%): 8 (6.5%) of 123 women with a baseline CD4 < 50 cells/mm3; 13 (2%) of 576 women with a CD4 . . : ambla (4%) (96%) re Rash-associated The most striking finding was the high rate of both rash-associated

of 50-250 cells/mm3; and 6 (5%) of 121 women with a CD4 > 250 cells/mm3. In an adjusted model, RAH was Nevirapine was initiated at 200mg once daily (half-dose) for 14 days Thailand 12 (6%) 180 (94%) 1.7 (0.8 - 3.8) Hepatotoxicity (n) 8 1 2 3 7 3 and severe hepatotoxicity among participants with CD4

significantly associated with baseline abnormal (= grade 1) ALT or AST (adjusted odds ratio [aOR] = 3.0, 95% then increased to 200mg twice daily *Values are medians with interquartile ranges Kenya 9 (7%) 122 (93%) 1.3 (0.6 -3.1) Participants per stratum (n) 123 137 154 162 123 68 >3 <50 ceIIs/pL

io;;ﬁ(;:lence interval [CI]_: 1.2-7.9) ar_\d Thai ethnicity (aQR .=4.2, 95% Cl =1..7—1(.).4) but not with a basc?line CD4 At 2’ 4, 8, 16, and 24 WEEkS, participants were evaluated for adverse + Baseline Abnormal LFTs: ALT or AST > 50 I/U . . . o . N .

> 250 cells/mm3 (aOR =1.7, 95% Cl =0.6-4.4). Three participants (0.4%) qled with symptoms suggestive of. _ . ) . o . Enrollment Lowest CD4 stratum (O - 49 CE”S/HL) had the hlg hest rates Differences in comorbidities (e.q. tuberculosis, hepatltls B virus),

fatal hepatotoxicity of whom one had RAH. All three deaths had a baseline CD4 < 100 cells/mm3 and received events including liver function tests (LFTs) and clinical evaluations tuberculosis status (7%) of severe hepatotoxicity concomitant medications, socio-economic status, and environmental
No tuberculosis 38 (5%) 737 (95%) ref Lowest CD4 stratum (O - 49 CG”S/HL) also had the highest EXPOsuUres may explain these different observations.

concomitant anti-tuberculosis medications. for rash
Conclusion: Among women taking NVP-based ART, RAH was associated with abnormal baseline LFTs and Tuberculosis 3 (7%) 42 (93%) 1.6 (0.4-6.1) 0 _ . . T el
Thai ethnicity but not with CD4 >250 cells/mm3. RAH occurred at a lower rate than expected among women rates (6.5%) of rash-associated hepatotoxicity HIV treatment guidelines now recommend initiating ART when the

with a CD4 2250 ceIIs./mm3 bu.t atan unexpecftedly high rate among women Yvith a CD4 <50 cells/mm?. In *Values are medians with interquartile ranges Suggestion of a J-curve distribution of risk for rash- CD4 declines to <350 cells/uL
resource-limited settings monitoring for RAH in women on NVP-based ART is indicated but cannot be guided

by CD4 cell count. Hepatotoxmty Gradlng Figure 1. Frequency of Hepatotoxicity after initiating + Baseline Abnormal LFTs: ALT or AST > 50 I/U associated hepatotoxicity by CD4 In resource-limited settings access to efavirenz and protease

Nevirapine-based antiretroviral therapy (n=820) — Increased rash-associated hepatotoxicity at the highest inhibitors may be limited because of teratogenicity risks and cost

Severe hepatotoxicity was associated with abnormal baseline CD4 : indi i iranine- i
. oo , strata (> 200 cells/uL) compared to women with Our data indicate that although serious nevirapine-associated
DAIDS* Grade Definition AST / ALT values LFTS, bUt Nnot Wlth d CD4 CE” count 2250 CE”S/}JL. baseline CD4 Of 50 _ 99 CE”S/IJL hepatotox|c|ty oCccurs in resource-limited Sett|ngs it may not limited to

- - 60 B Grade 3 (severe)
BaCkg r0und 1 - Mild 1.25-2.49 x ULN 50-99 Hepatotoxicity women with a CD4 >250 cells/uL
2 — Moderate 2.5-4.99 x ULN* 100 - 199

50 O Grade 2 Hepatotoxicity
3 - Severe > 5x ULN* > 200

— Cochran-Armitage Trend test p = 0.004
Initiating HIV-infected women with a CD4 >250 cells/pL on an

40 - efavirenz-based regimen for at least 6 months and then changing

Table 3. Multivariate associations with Rash- to nevirapine has been proposed as an alternative strategy
I associated Hepatotoxicity (n=820)
8 16 24

Nevirapine-based antiretroviral therapy (ART) is the most
common HIV treatment regimen in Africa and Asia

Nevirapine can be associated with early hepatotoxicity and rash,

including severe hypersensitivity reactions 30

20 |
. . . o 10
— Retrospective analysis of Boehringer-Ingelheim trials (n=633): I
0 2

* ULN - upper limit of normal

+ DAIDS - NIH Division of AIDS
Baseline CD4 cell counts [CD4] = 250 cells/uL in women is

associated with hepatotoxicity Rash-associated |No rash-associated| Adjusted Odds

Hepatotoxicity | Hepatotoxicity [ Ratio (95% ClI) Table 4. Deaths SUQQEStiVG of fatal Conclusions

n=27 n=/93 *
hepatOtOXICIty Among women taking nevirapine-based ART:

- 0.9% had hepatotoxicity with CD4 <250 cells/pl | CD4, cells/pL* 186 (33-243) | 149 (83-214) Age (D4 Onset LFT  Symptoms Concomitant Rash-associated hepatotoxicity and fatal hepatotoxicity occurred but
Few data are available among women with CD4 > 250 cells/pL in CD4 < 250 cells/pL 21 (3%) 678 (97%) ref (cells/uL) (week) (grade) Medications was not predicted by a CD4 cell count >250 cells/uL

Africa and Asia Rash-associated Hepatotoxicity: concurrent rash (any grade) and CD4 > 250 cells/uL 7 (4%) 115 (95%) 1.6 (0.6 - 4.4)

o - S : Severe hepatotoxicity and rash-associated hepatotoxicity were
hepatotoxicity (grade 2 or 3) Grade 3 27 48 2 Grade 3 Vomiting, Isoniazid, Rifampin
P i~ Hcreapa?cotoxicity (n) 9 ' P, associated with abnormal baseline LFTs, but not with a CD4 cell count

Grade2 Baseline LFTs, n (%) Jaundice Pyrizinamide,
Hepatotoxicity (n) Normal (3%) 687 (97%) ref Ethambutol, 2250 cells/ul
Participants tested .

Abnormal+ (69%) 106 (94%) 3.1 (1.2-8.2) Cotrimoxazole

A the burd v and timing of nevirapi ted Statistical Methods - . Country, n (%) Grade 3 Vomiting, Isoniazid, ]
ssess the burden, severity, and timing or nevirapine-associate The frequency of severe hepatotoxicity peaked at 22 cases (3%) at ' Zambia (20) 486 (98%) of Rach Ethambutol PUblIC Health Importance

hepatotoxicity in women Power calcuolations based on the e>fpef:ted incidence of severe hepatic week 4 and declined to 2 cases (0.3%) by week 24 Thailand (7%) 179 (93%) 45 (1.8 —11.4) Cotrimoxazole o | | |
Evaluate risk factors for rash-associated hepatotoxicity including CD4 events stratified by CD4 cell count indicated >90% power to detect a The frequency of grade 2 hepatotoxicity remained stable during Kenya (2%) 128 (98%) 0.9 (0.5-3.1) — . . Inresource-limited settings LFT testing should focus on early time
: : .- : Grade 3 Abdomen Isoniazid, Rifampin, : L
> 250 cells/uL threefold increase in the rate of hepatotoxicity among women with follow-up . - . points after nevirapine initiation (weeks 2 and 4) regardless of CD4 cell
CD4 >250 cells/pL Enrollment Pain Pyrizinamide, count and on women with abnormal baseline LFTs

L . . . : : : Ethambutol, , , L L
Multivariate analysis to identify variables associated with severe tuberculosis status . | Public health officials should be aware that limiting nevirapine
No tuberculosis 744 (96%) ref Cotrimoxazole,

hepatotoxicity and rash-associated hepatotoxicity Tuberculosic 43 (96%) 2505 - 12.3) Fluconazole use to women with a CD4 cell count <250 cells/uL may not limit

N N RTI Respon se StUdy MethOds *Values are medians with interquartile ranges hepatOtOXiCity

+ Baseline Abnormal LFTs: ALT or AST > 50 /U Three (0.4%) women died with symptoms suggestive of fatal
hepatotoxicity. All had CD4 <100 cells/uL and were receiving anti-

Multi-country: Zambia, Thailand, Kenya Rash-associated hepatotoxicity was also associated with abnormal tuberculosis medications.

Eligibility criteria for NNRTI Response Study baseline LFTs, but not with a CD4 cell count =250 cells/uL.

Participants with Hepatotoxicity

- 11.0% had hepatotoxicity with CD4 > 250 cells/pL Primary Outcomes 0
4

Severe Hepatotoxicity: Grade 3 LFT result after nevirapine initiation Weeks after Nevirapine Initiation

Objectives

Prospective cohort study

— Female, Age > 18 years, ART naive
— Qualify to start ART by national guidelines




