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Abstract

Background: Single-dose nevirapine
(SDNVP) reduces mother-to-child HIV
transmission, but induces viral drug
resistance in many women within the first
few weeks of exposure. As part of a study
of NNRTI-based ART in Zambia, we
measured the prevalence of resistance
mutations among SDNVP-exposed
women at baseline (i.e. prior to
commencing ART) and examined whether
baseline resistance mutations were
associated with treatment failure (viral
load [VL]>400 copies/ml) at 24 or 48
weeks post ART initiation.

Methods: We used a point mutation
ultrasensitive (US) assay to test
baseline samples of SDNVP-exposed
women for the reverse transcriptase
mutations K103N, Y181C, G190A and
K106M, and correlated the mutations
with treatment outcome.

Results: Of 201 SDNVP-exposed
women, samples (median VL = 91,400,
Roche Amplicor version 1.5) were
available for 150 women for US testing.
Baseline NNRTI mutations were
present in 50 (33%) women, including
K103N in 41 (82%), Y181C in 21
(42%), V106M in 15 (30%), and G190A
In 7 (14%). Of the 50 samples, 29
(58%) samples had 1 mutation and 21
(42%) had >1 mutation. One or more
NNRTI mutation(s) were found in 26
(59%) of 44 women exposed to SDNVP
< 6 months prior to starting ART, 7
(23%) of 30 exposed 7 12 months
prior, and 17 (22%) of 76 exposed >12
months prior (Chi-square for trend =
<0.001).

Forty-three of 150 women failed therapy
by 48 weeks; 18 (41%) of 44 women
exposed to SDNVP < 6 months prior to
starting ART, 8 (27%) of 30 exposed 7 12
months prior and 17 (22%) of 76 exposed
>12 months prior (P=0.1). Fifteen (30%) of
50 with any NNRTI mutation and 28
(28%) of 100 without an NNRTI mutation
(P=0.8). Among the 50 women with a
baseline resistance mutation, failure was
detected for 10 (38%) of 26 who had been
exposed to SDNVP <6 months, 2 (29%) of
[/ exposed 7-12 months, and 3 (18%) of
17 exposed >12 months prior to ART
(Exact test, P=0.4).

Conclusions: Among SDNVP-exposed
women in Zambia, the prevalence of
NNRTI resistance mutations detected by
an US assay is high (33%) especially
among women within 6 months of

Introduction

Single-dose nevirapine (SDNVP) reduces
mother-to-child HIV transmission, but
iInduces viral drug resistance in many
women within the first few weeks of
exposure.

Objective

To measure the prevalence of resistance
mutations among SDNVP-exposed
women at baseline (i.e. prior to
commencing ART) and examine whether
baseline resistance mutations are
associated with treatment failure (viral
load [VL]>400 copies/ml) at 24 or 48
weeks post ART initiation.

Study Cohort

« 878 women in three countries (Zambia,
Kenya, Thailand) were enrolled into a
48 week prospective cohort study
evaluating response to non-nucleoside
reverse transcriptase inhibitor (NNRTI)-
based HAART after receiving a single
dose of nevirapine (SD-NVP) at labor
and delivery.

 |nclusion Criteria

— Women, age >18 years old,
antiretroviral treatment naive

— Qualify to start NNRTI-based
HAART according to national
guidelines

« Comparison groups in the parent study

— SD-NVP*-unexposed women: No
receipt of SD-NVP in pregnancy

—SD-NVP-exposed women: Prior
receipt of SD-NVP in pregnancy

*SD-NVP single-dose nevirapine used for
prevention of mother-to-child
transmission
of HIV

Study Design

« Study participants initiated antiretroviral
therapy at enroliment:

— Stavudine (or zidovudine) +
lamivudine + nevirapine (or
efavirenz if on TB treatment)

« Study visits at week O, 2, 4, 8, 16, 24,
30, 48 after initiating ART.

— Viral load and CD4 cell counts were
done at weeks 0, 24, 48

« Women with viral load > 400
copies/mL at weeks 24 or 48
were evaluated for medication
adherence and scheduled for a
repeat viral load 1 month later.

— Repeat viral load <400
copies/mL were considered
responders/ successful.

— Repeat viral load >400
copies/mL were considered
failures.

Methods

 We used a point mutation ultrasensitive
(US) assay™ to test stored baseline viral
RNA (i.e. samples collected prior to
commencing ART) of 150 SDNVP-
exposed women for the reverse
transcriptase mutations K103N, V106M,
Y181C and G190A.

— We also tested randomly selected
samples of 51 unexposed women for
the same mutations.**

 \We examined whether baseline
resistance mutations were associated
with treatment failure (viral load [VL]>400
copies/ml) at 24 or 48 weeks post
NNRTI-based ART initiation.

 Among women with treatment failure, we
used standard sequencing (SS) to test for
mutations at 24 or 48 weeks, and
compared mutations at failure with
baseline mutations to determine if there
was a correlation.

* US assay had not yet been validated for
Kenya and Thailand, thus this study was
limited to Zambia samples only. Clinical
detection limits: K103N (0.9%), V106M
(2%), Y181C (0.9%), G190A (0.8%)

**Testing of unexposed women served as
mutation detection controls

Number of Women with NNRTI
Mutation Patterns at Baseline

Vxﬁrz“(ﬁ" Women with
(N=201) Mutation Patterns any mutation
By Exposure N(%)
Status

K103N Y181C | V106M/l | G190A
SDNVP
Exposed 37* 21 17 7 50 (33%)
(n=150)
Randomly
Selected o
Unexposed 1 0 0 0 1 (2%)
(n=51)

In a subset of baseline samples for which standard sequencing was done:

*12/22 (55%) K103N, 8/10 (80%) Y181C, 100% V106M, 3/5 (60%) G190A were detected only as

Prevalence of Baseline Mutation by Time Since
NVP Exposure
Time since NVP Any Mutations No Mutations Total
Exposure (Months) N (%) N (%) N (%)
< 6 months 26 (59) * 19 (41) 435 (30)
7-12 months 7 (23) 23 (77) 30 (20)
> 12 months 17(22) 58 (78) 75 (50)
Total 50 (33) 100 (67) 150 (100)

* P<0.05 chi square for trend

Baseline Mutations and Failure Rate
By Time Since SDNVP Exposure
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Sample Selection Flowchart

509 participants
in Zambia

201 SDNVP 308 Non-
Exposed Women Exposed Women

51 samples not
tested: 150 samples 51 randomly

« 24 Did not make it were tested with selected samples

ultrasensitive (US) were tested with
to 24 weeks assay US assay

 23: No samples/

US testing done
| at Baseline
| | (i.e. pre-ART) | |

50 (33%) 100 (67%) 1 (2%) had 50 (98%)
had NNRTI no NNRTI NNRTI no NNRTI
mutations mutations mutation mutations

Number of Mutations by Time Since SDNVP Exposure
Among 50 Women with any NNRTI Mutations

By Mutations (N=150)

Baseline Characteristics of SDNVP Exposed Women

100%

Failure Rate is Affected by Time Since SDNVP
Exposure Independent of Mutation Detection

30% (15/50) with baseline mutations failed ART
29% (28/97*) without baseline mutations failed ART

P=0.8

*3 patients not included did not reach 24 weeks due to death or lost to follow-up

Any NNRTI Mutations at Baseline
Baseline Characteristics Yes (N=50) No (N=100) Total (N=150)
N (%) Median (IQR**) N (%) Median (IQR) N (%) Median (IQR)
Age 30 (27, 34) 29 (26, 33) 29(26,34)
< 30 25 (50) 51(51) 76 (51)
Body Mass Index (BMI) 19 (18,22) 20 (18,22) 20 (18, 22)
<18 11 (22) 22 (22) 33 (22)
CD4 Cell Count (cells/mm3) 146 (89, 249) 178 (98, 212) 168 ( 95, 218)
0-49 16 (32) 30 (30) 46 (30)
50-199 28 (56) 61 (61) 89 (60)
>200 6 (12) 9 (9) 15 (10)
Viral Load (copies/ml) 62750 98900 91400
<10.000 8 (16) (23800, 241000) 13 (13) (23700,267000) 21 (14) (257000, 776000)
10,000-99.999 19 (38) 38 (38) 57 (38)
>100,000 23 (46) 49 (49) 72 (48)
Clinical Stage
-1 20 (40) 48 (48) 68 (45)
1 24 (48) 47 (47) 71 (47)
\Y} 6 (12) 5 (5) 11 (8)
Time Since NVP Exposure 5 (3, 14)*** 15 (7, 25) 12 (5, 23)
(Months)
<6 26 (59)* 19 (41) 45 (30)
7-12 7 (23) 23 (77) 30 (20)
> 12 17 (22) 58 (78) 75 (50)

* P<0.05, compared to later time periods; **IQR = Inter-quartile range; ***P=0.0001

Among the 150 SDNVP exposed women,
failure rate did not differ significantly between women
with:

— Viral Load (VL) > 100,000 vs. < 100,000 copies /ml
(P=0.2)

— CD4 > 200 vs. < 200 cells/mm®(P >0.05)

Among the 50 SDNVP exposed women with mutations at
baseline, failure rate did not differ significantly between
women with:

— VL > 100,000 vs. <100,000 copies /ml (P=0.5)
— CD4 > 200 vs. < 200 cells/mm® (P=0.15)
— > 1 NNRTI mutation vs. single mutation (P=0.3)
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Treatment Outcome and Baseline Mutations
Among SDNVP Exposed Women
Baseline
Mutation(s) Outcome at 24 and 48 weeks
Present
Failure Success Total
[VL > 400copies/ ml] [VL< 400 copies/ml] N (%)
N (%) N(%) °
Yes 15 (30) 35 (70) 50 (34)
No 28 (29) 69 (71) 97 (66)
Total 43 (29) 104 (71) 147(100)*

*3 patients not included did not reach 24 weeks due to death or loss to follow-up

Limitations

* We could not test for significance of different
mutation patterns at baseline with patterns
identified at failure due to the small sample
size

 We only looked at 4 most common NNRTI
mutations with the ultrasensitive PCR test,
and may have missed additional mutations

Comparison of Mutations at Baseline with Mutations at Failure (N=15)
_ CD4 Cel _ Viral Load Viral Load NNRT NNRTI
MOf!thS_tl" Count \Viral Load NNRTI MUt?tlons (copies/m|) (copies[ml) Mutations Mutations
evirapiné  (cellsi/mm3) (copies/ml) HIV at Baseline at 24 at 48 at 24 weeks at 48 weeks
iflo- Exposure Lt Baseline  at Baseline Subtype by US* weeks weeks by SS** by SS**
1 0.5246 675000 23 c 5182“'\'/"\”810’ 3680 44400  K103N,Y181C  K103N, Y181C
2 0.6885 5830 198 C Clggk‘ﬂ’ Y181C, 31400 18800 No mutation Not Done
K103N, G190A,
3 1.1148 51300 88 Y181C. V106M 11200 41300 Not Done K101E, G190A
4 2.0984 160000 249 K103N, G190A 12800 19800 No mutation K101EK, G190A
5 2.3607 241000 37 C K103N 152000 400 K103N, Y181C Not Done
l6 2623 265000 317 C K103N, Y181C 470 30600 Not Done Not Done
7 2.9508 85500 48 C *ﬂgfg‘ G190A, 17100 15500 K103N No mutation
ls 4.0984 56100 342 C K103N 15900 75000 K103N K103N
lo 4.1639 263000 0 C K103N 400 4860 Not Done K103N
10 4.4918 51400 358 C K103N 400 3460 Not Done K103N, G190A
11 7.4098 292000 124 C K103N, V106 M 400 2420 Not Done No Mutation
12 11.9016 176000 345 C K103N 1090 860 K103N Not Done
13 23.6721 46700 295 C Y181C 400 1360 Not Done No mutation
14 29.2131 69400 26 Y181C 1490 400 Not Done Not Done
K103N, G190A,
||5 54.8525 125000 326 C Y181C, 188C 400 550 Not Done Not Done
* Ultrasensitive test ** |dentified by Standard Sequencing
Conclusions

« Among SDNVP-exposed women in Zambia, the prevalence of
NNRTI resistance mutations detected by an ultra sensitive (US)
assay is high (33%) especially among women within 6 months
of exposure to SDNVP (59%)

« Among women exposed to SDNVP prior to starting ART, the
presence of baseline mutations detected in peripheral RNA by
ultrasensitive assay does not appear to be significantly
associated with virologic failure to NNRTI-based ART

« The higher failure rate closer to the time of SDNVP exposure
would suggest an association between recent SDNVP-
exposure and poorer responses

Next Steps

« Conduct standard sequencing test on all baseline samples from
Zambia

« Compare standard sequencing results with ultrasensitive assay
on:

— Prevalence of baseline mutations
— Association of baseline mutations with treatment failure.

« Validate ultrasensitive assay for Kenya and Thailand samples
and perform similar test on stored baseline samples.

The findings and conclusions in this presentation are those of the
authors and do not necessarily represent the views of the Centers for
Disease Control and Prevention.
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