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T
he relative safety and efficacy of com

m
only prescribed antiretroviral m

edications have
not been w

ell defined in pregnancy. W
e initiated a prospective random

ized trial, Pediatric
A

ID
S C

linical T
rials G

roup (PA
C

T
G

) 1022, to evaluate the safety and efficacy of tw
o

frequently prescribed antiretroviral regim
ens for H

IV
-infected pregnant w

om
en.
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W
e observed greater than expected toxicity associated w

ith
nevirapine during the 1st phase of this random

ized trial

A
ll adverse events in nevirapine arm

 occurred in w
om

en
w

ith entry C
D

4 cell count >
250 cells/µ

L

H
epatic necrosis seen on liver biopsy from

 the subject
w

ho died is consistent w
ith drug-induced hepatic

toxicity, possibly direct hepatocellular injury or an
im

m
unoallergic response.

It is unclear w
hether pregnancy poses additional risk

for nevirapine-associatated hepatic toxicity beyond the
risk associated w

ith fem
ale gender.
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To com

pare the treatm
ent-lim

iting toxicity of nelfinavir vs. nevirapine
To explore the association betw

een nevirapine toxicity and higher C
D

4 cell counts

M
E

T
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O
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S
Study D

esign:
•

Prospective, random
ized, open-label trial

•
E

nrollm
ent M

ay 2002 through A
ugust 22, 2003

•
M

edian length of follow
-up through January 1, 2004—

38 w
eeks

P
articipating:
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P
opulation:

38 H
IV

-1 infected pregnant w
om

en at 10–30 w
ks G

A

E
ligibility:

•
H

IV
-1 viral load >

1000 copies/m
L

•
Intent to continue antiretroviral therapy after delivery

•
A

ntiretroviral naive (<
8 w

ks prior zidovudine allow
ed)

•
N

o C
D

4 cell count entry restrictions

Ineligibility:
•

B
aseline alanine am

inotransferase (A
LT

) >2.5X
 upper norm

al lim
it

•
A

ctive hepatitis B
 or C

•
O

ther serious concurrent illness

T
reatm

ent:
A

rm
s:

Toxicity:
•

Stringent toxicity m
anagem

ent guidelines uniform
ly applied

M
anagem

ent:
•

Study treatm
ent stopped for the follow

ing indications:
—

 C
onfirm

ed A
LT

 or aspartate am
inotransferase (A

ST
) >5X

 upper
norm

al lim
it

—
Sym

ptom
s of clinical hepatitis at any grade A

LT
/A

ST
—

R
ash accom

panied by urticaria, m
ucous m

em
brane involvem

ent,
or constitutional sym

ptom
s

A
nalysis:

•
E

arly interim
 analysis prom

pted by    toxicity and changes in
nevirapine prescribing inform

ation
•

R
ate of treatm

ent-lim
iting toxicity com

pared by treatm
ent arm

•
Intent-to-treat analysis

•
A

ll subjects and subset w
ith entry C

D
4 cell count >

250 cells/µ
L

•
2-tailed Fisher’s exact used to determ

ine statistical significance
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D
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M

edian age
25

28

R
ace/ethnicity
W

hite
0

(0%
)

1
(6%

)
A

frican A
m

erican
8

(38%
)

9
(53%

)
H

ispanic
12

(57%
)

7
(41%

)
A

sian/Pacific Islander
1

(5%
)

0
(0%

)

C
linical C

haracteristics

M
edian gestational age at entry

22 w
ks

 (15–30 w
ks)

20 w
ks

(14–28 w
ks)

M
edian follow

-up as of 1-1-04
37 w

ks
(20–75 w

ks)
41 w

ks
(6–72 w

ks)

E
ntry lab values (m

edian, range)
V

iral load (copies/m
L

)
7,762

(1,738–85,114)
9,772

(3,388–67,608)
C

D
4 count (cells/µ

L
)

324
(30–912)

359
(99–371)

C
D

4 >
250 cells/µ

L
14

(67%
)

14
(82%

)
A

LT
 (alanine am

inotransferase)
1.25–2.5X

 upper lim
it norm

al
0

(0%
)

3
(18%

)

B
aseline D

em
ographic and C

linical C
haracteristics

A
dverse E

vents           T
reatm

ent D
iscontinuation

T
ransient

Jaundice
facial

M
alaise

rash
N

ausea33 w
eeks

   W
eeks G

estation:
29 w

eeks
31 w

eeks
33 w

eeks
6 days

T
im

e on treatm
ent

E
ntry

2 w
ks

4 w
ks

5 w
ks

A
LT

 (U
/L

)
59

34
177

1851
A

ST
 (U

/L
)

49
20

144
3288

A
ntiretroviral m

eds stopped; adm
itted to hospital

3 days later C
esarean delivery

of viable 34-w
eek m

ale infant

M
ulti-system

 organ failure and
death 3 days post delivery

P
ost-M

ortem
 L

iver B
iopsy

D
iffuse hepatic necrosis

w
ithout steatosis or fibrosis

O
ne of the four w

om
en in the nevirapine

arm
 w

ith hepatic toxicity developed
fulm

inant hepatic failure at 34 w
eeks’

gestation, five w
eeks after beginning

antiretroviral therapy:

T
reatm

ent-L
im

iting Toxicity          O
ne H

epatic F
ailure and D

eath

S
U

M
M

A
R

Y
Toxicities observed in this sm

all random
ized trial m

ay
be clinically relevant even though the sam

ple size is
sm

all.

T
hese data raise concerns about the safety of continuous

nevirapine in pregnancy in w
om

en w
ith C

D
4 cell

counts over 250 cells/µ
L

.

T
he safety of nevirapine-containing antiretroviral

regim
ens for pregnant w

om
en w

ith low
er C

D
4 cell

counts deserves additional investigation, especially
since this is rapidly becom

ing a 1st-line regim
en for

pregnant w
om

en in resource-lim
ited countries.
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N
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C
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N

evirapine
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N
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N
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evirapine
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N

evirapine
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p value

A
ll subjects

1/21 (5%
) (0–24)

5/17 (29%
) (10–56)

.07

E
ntry C

D
4 >250 cells/µL

0/14 (0%
) (0–23)

5/14 (36%
) (13–65)

.04
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