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Il. INTRODUCTION

The decision to administer drugs to a pregnant woman is largely based on
the therapeutic benefit to the mother and/or fetus vs. the potential risk
to the mother and the developing fetus. Clinicians are often advised to
avoid prescribing drugs for pregnant patients because human safety data
in pregnancy are lacking for many, if not most medications. However, in
some clinical situations the benefits of treatment far outweigh the risks.
These are important considerations when selecting agents to treat patients
with human immunodeficiency virus (HIV), to prevent mother-to-child
HIV transmission, and to prevent or treat opportunistic infections.

There is limited information concerning the safety of many antiretrovirals
in pregnancy. Mutagenicity, carcinogenicity, and teratogenicity studies in
animals are the basis for most data on safety in pregnancy. However, generally
animals are administered doses 5 to 20 times higher than those given to
humans; clinical applicability to human treatment is not always clear.

Itis now standard care to treat HIV-infected patients with an “antiretroviral
cocktail” or a combination of antiretroviral agents, making it difficult
to assess the safety of a single antiretroviral agent. More prospective
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clinical data are needed. Clinicians are encouraged to report all in utero
exposures to the Antiretroviral Pregnancy Registry (telephone 1-800-
258-4263; Fax 1-800-800-1052; Internet access www.APRegistry.com), a
collaborative effort of pharmaceutical manufacturers with an advisory
committee of obstetric and pediatric practitioners. Observational data on
antiretroviral exposure during pregnancy are collected and are used to
assess potential teratogenicity of these drugs.

The tables contained in this chapter include detailed information about
pharmacologic agents commonly used in the treatment of HIV-infected
women and drugs often used in pregnancy or as complementary therapies,
with particular emphasis on issues related to their use in pregnancy.

I1l. PHARMACOKINETICS OF DRUGS IN PREGNANCY

Although many physiologic changes occur during pregnancy, few trials
have been conducted to evaluate their clinical significance on the
pharmacokinetics of commonly used drugs. Physiologic changes that
may affect drug pharmacokinetics include delayed gastric emptying,
decreased intestinal motility, increased volume of distribution (an
average increase of 8L), increased renal blood flow (by 25-50%), and
increased glomerular filtration rate (by 50%) (Davidson, 1974; Dunnihoo,
1992; Parry, 1970). Pharmacokinetics parameters of nevirapine given as a
single dose of 200 mg at the onset of labor were similar but more variable
than in nonpregnant adults, possibly due to incomplete absorption
associated with altered gastrointestinal function duringlabor (Mirochnick,
1998). Recent data suggests that NVP levels may be detectable as long
as 3 weeks after a single dose given at onset of labor (Jourdain, 2004).
Pregnancy does not change the pharmacokinetics of ZDV, 3TC, d4T, and
ddI (Moodley, 1998; Schuman, 1990; Wang, 1999). Serum concentrations
of the PIs that have been studied in pregnancy (indinavir [IDV], ritonavir
[RTV], and saquinavir [SQV]) appear to be lower in pregnancy when
given as single PIs (without boosting) (Perinatal Guidelines Working
Group, 2004). SQV achieves adequate drug levels when boosted with
RTV (Acosta, 2001) and nelfinavir (NFV) achieves adequate levels when
given as 1250 mg twice daily (Bryson, 2002). A recent pharmacokinetic
study including 4 women on an IDV-containing regimen with or without
ritonavir (RTV) found a decrease in plasma concentrations of IDV during
pregnancy with spontaneous increase postpartum in two women on IDV
alone, consistent with metabolic induction of cytochrome P450 activity
in pregnancy; this induction was offset by the concomitant use of RTV
(Kosel, 2003). The clinical significance of these differences in pregnancy
is unclear.
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Table 14-1: Abbreviations

Drug Abbreviations

ABC: Abacavir (Ziagen)

INV: Invirase (saquinavir, HGC)

APV: Amprenavir (Agenerase)

IVIG: Intravenous immune globulin

ATV: Atazanavir (Reyataz)

LPV/r: Lopinavir/Ritonavir (Kaletra)

AZT: Zidovudine (Retrovir)

NFV: Nelfinavir (Viracept)

CBV: Combivir (AZT+3TC)

NNRTI: Non-nucleoside Reverse
Transcriptase Inhibitor

ddl: Didanosine (Videx)

NRTI: Nucleoside Reverse Transcriptase
Inhibitor

d4T: Stavudine (Zerit)

NVP: Nevirapine (Viramune)

ddC: Zalcitabine (Hivid)

Pl: Protease Inhibitor

DLV: Delavirdine (Rescriptor)

RBT: Rifabutin (Mycobutin)

EFV: Efavirenz (Sustiva)

RTV: Ritonavir (Norvir)

FTC: Emtricitabine (Emtriva)

SQV: Saquinavir (Invirase, Fortovase)

ENF: Enfuvirtide (Fuzeon, T-20)

3TC: Lamivudine (Epivir)

FTV: Fortovase (saquinavir, SGC)

TDF: Tenofovir (Viread)

fAPV: Fosamprenavir (Lexiva)

TMP-SMX: Trimethoprim
sulfamethoxazole (Bactrim, etc.)

HU: Hydroxyurea

TZV: Trizivir (ABC+AZT+3TC)

IDV: Indinavir (Crixivan)

VZIG: Varicella zoster immune globulin

INH: Isoniazid

ZDV: Zidovudine (Retrovir)

Miscellaneous

Abbreviations

ART: Antiretroviral Therapy

pk: pharmacokinetcs

ARV: antiretroviral

po: by mouth

AUC: area under the concentration time
curve (i.e. total drug exposure)

qd: daily

Cmax: peak serum concentration

qid: four times per day

Cmin: trough serum concentration

gm: monthly

EC: Enteric Coated

god: every other day

HAART: Highly Active Antiretroviral
Therapy

qw: every week

IV: Intravenous

soln: solution

IM: Intramuscular

tid: three times per day

VL: Viral Load

tiw: three times per week

bid: twice per day

TAM: thymidine analogue mutation

biw: twice per week

TDM: Therapeutic drug monitoring

hs: bedtime (hour of sleep)

ULN: upper limit of normal

mo: month
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Table 14-2: FDA Pregnancy Categories

A Adequate and well-controlled studies of pregnant women fail to
demonstrate a risk to the fetus during the first trimester of pregnancy
(and there is no evidence of risk during later trimesters).

B Animal reproduction studies fail to demonstrate a risk to the fetus and
adequate and well-controlled studies of pregnant women have not been
conducted.

C Safety in human pregnancy has not been determined, animal studies are

either positive for fetal risk or have not been conducted, and the drug
should not be used unless the potential benefit outweighs the potential
risk to the fetus.

D Positive evidence of human fetal risk based on adverse reaction data
from investigational or marketing experiences, but the potential benefits
from the use of the drug in pregnant women may be acceptable despite
its potential risks.

X Studies in animals or reports of adverse reactions have indicated that
the risk associated with the use of the drug for pregnant women clearly
outweighs any possible benefit.
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Table 14-7: Clinically Pertinent Food-Drug Interactions

Valganciclovir / Itraconazole Capsule / Ritonavir / Atazanavir:
Should be taken with food or within 2 hr of eating.

AZT:

Can be taken with food to decrease Gl side effects.

Saquinavir! (Fortovase® and Invirase®) / Atovaquone / Nelfinavir:
Should be administered with a high-fat meal.

Efavirenz / Amprenavir:
High-fat meal should be avoided.

Didanosine? / Indinavir3 / Itraconazole Solution / EFV:
Should be taken on an empty stomach (1 hr before or 2 hr after meals).

Grapefruit Juice:
Increases saquinavir levels 40-100% but decreases indinavir AUC by 26%.

1 No food restriction when saquinavir is co-administered with RTV.
2 No food restriction when ddl is co-administered with TDF.
3 No food restriction when IDV is co-administered with RTV.

Table 14-8: Drugs of Special Consideration in Pregnant Women

Drug Name FDA Comments
Class

Terbutaline B |Terbutaline has produced significant increases in birth weights
(Briggs et al, 1998). Follow-up studies did not show increased
adverse fetal outcomes (Svenningsen,1982).

Ritodrine B The manufacturer reports that ritodrine administration after
the 20th wk of gestation has not been associated with an
increase in fetal abnormalities.

Methergine C Indicated for postpartum uterine bleeding due to atony.
According to the manufacturer, oral methylergonovine .2 mg
3-4 times daily may be administered to nursing mothers for a
MAXIMUM of 1 wk postpartum to control uterine bleeding.
Should not be given during antenatal period. Should not be
used in women with hypertension (including pre-eclampsia) or
heart disease.

Pain Medication

Acetaminophen B Acetaminophen is considered safe for shortterm use in all
stages of pregnancy.

Aspirin C Use of aspirin, especially of chronic or intermittent high
doses, should be avoided in pregnancy. May increase risk for
maternal or newborn hemorrhage. Full dose aspirin in 3rd
trimester may result in premature closure of ductus arteriosus
and may prolong gestation and labor. Acetaminophen is
preferred analgesic/antipyretic during pregnancy.

Nonsteroidal C  |Avoid in pregnancy. Due to prostaglandin synthesis inhibition,

anti- constriction of ductus arteriosus has been reported. Persistent

inflammatory pulmonary hypertension in the newborn has occurred when

drugs (NSAIDs) NSAIDs were used in 3rd trimester or near term. NSAIDs have
been shown to inhibit labor and prolong pregnancy and have
been associated with decreases in amniotic fluid volume.

Narcotic B Narcotic analgesics can be used short term in pregnancy.

analgesic Avoid the use of high doses for prolonged periods near term

as neonatal withdrawal can occur.

534 U.S. Department of Health and Human Services, Health Resources and Services Administration, HIV/AIDS Bureau




A GUIDE TO THE CLINICAL CARE OF WOMEN wiTH HIV - 2005 EDITION
Pharmacologic Considerations HIV-Infected Pregnant Patients

AKX

"HOM S,Uyor 1S YHM PaIlSIuiLpe-0d UYm % |8 Ag saseadsp

D) UOI}eJIUSdUO0D YBNOI} JIABUIPU| (UOIIRISIUI BNIp JOfe|A "PapUWIIOISI
90 J0UULD LOM S,uyor 1S JO asn auinoJ 3y Aoueubaid ul elep Jo 3de| ay}

01 aNQ (6661 ‘W) uoissaidap a1aAss Aj91eIapow O} pjiw JO Juswabeuew

WI91-10Ys 40} syuessaidapiiue 1AL 3SOP-MO| Se dAI1IBYD se pue 0gade(d

(

(wnyesopad

UBY) DAI1DR443 2J0W SeM 11 1ey] $1s9B6Ns 1IoMm s,uyor 1S Jo siskjeueelajn SUON SUON | wnouedAH) 1om s,uyor 1S
(9661 ‘DAD) VA4 2y} 0} panodal usaq aAey salijele)
8 bulpn|pul syusaAS 3s1anpe Jo sUodal 00 J9AQ « YIeap pue ‘930S ‘yoene
1eay ‘ainzids ‘sydepeay Jowsal} ‘eluwosul ‘Ainfur ‘sbewep anlsu ‘yeaqueay
Jeinbaul ‘ainssaid poojq ybiy :buipnppul spiezey yijeay a|qissod o} anp (ediuls (eo1uls ejpayds)
eipaydy) bueny-epy Buisn suiebe suiem a4 9y Aoueubaid ui asn plony SUON SUON Bueny-e\
(Aep 4ad
6r 0001-008 uey} Ja1ealb
« obewep anssiy :pjezey yyeay a|qissod Aoueubaid ul sasop ybiy Jo asn ploAy SUON SUON JO S950P Ul) WINIU3IS
(9seaal-pauleisns bul 0/
« 9SBISIP JaAI| {(sdwield [euiopge ‘eayilelp ‘BuililoA ‘easneu) JO 9sea|al-areIpawiwl b
swoldwiAs |9 :piezey yieay a|qissod Adueubaid ul sasop ybiy Jo asn ploay SUON SUON | 00G 9AOQE SISOp Ul) UDEeIN
« ‘Ayredoinau |esayduad (Kep/bw 001
pue eixele :piezey yieay 9|qissod Aoueubaid ur sasop ybiy Jo asn ploay SUON SUON | 9A0QE $SOP Ul) 9g UIWEBUA
(6661 'OAODRIONSEIA)
papodal 10U sem suolewojjew Jofew
O 3jSIl paseanul ue ym g 1siiy ay} buunp
V UIWEYA N] 000’01 O} sainsodxa €21 JOo
Apnis pa|jospuod-ased andadsoid e Ul (6661
"159\\) Al[BHIOW UJOGMBU Ul 95B3109P %0
e papodas uswom Jueubaid paysunoujew ‘elep |ewiue
ul jusjeanba jounal bri 00o/) sualoied ul sasop ybiy
‘(191p pedueleq e Ag paulelqo aq Ued YdIym) N| 0008 4O duemojje Aiersip -€13Q 10 \/ UIWEYA YlM uoneiusws|ddns 1e usboieisy
PapUBWILWIOIAI 3y} AJUO SWINSUOD O} Juspnid S| }I 9|ge|leA. ale e1ep 2J0W [IIUN |  9SOP-MOJ JO [eli} PazIWOpUBI puljg-a|gnop v umouy| v v UIWBHA
SIUIMULOY) fouvuGasg ur 22usLadxy uvwny |vw Puuy uwN Snaq

AoueuSoid Ul PIOAY 0) UONEIIPIN Areruowr[duro)/OANCUINY 6-F1 2[q¥L

U.S. Department of Health and Human Services, Health Resources and Services Administration, HIV/AIDS Bureau 535



A GUIDE TO THE CLINICAL CARE OF WOMEN wiTH HIV - 2005 EDITION

Pharmacologic Considerations in HIV-Infected Pregnant Patients

/oueubaid Jo jasuo oy} a10j3q abe bulieagpjiyd
JO uswom Jje 1oy spuswsjdadns Jojpue 13ip woiy pide dijoj Jo bw g JO uonAWNSUOD Ajlep SpUSWWOda] DJD dY [ "S|9AS] S1eJ0 [eUISeW [eULOU Ulelulew o} pide dijo) Aejuswsjddns 1o
Auejaip juaidiyns a1 pjnoys uswom queubaud J|y Jsyiow syl ul elwsue dijsejqojebaw pue snaj ayl Ul S1294ap 8qn] [iNau JO YSL PaSea.dul YIIM Paleidosse usaq sey Aousiyap pide dijo4 BI0N «

«'(SN 9y 01Ul Lodwi sy pallwl| sey vd4d) “eIsedsAp poolq |eiey Ajjenuaiod
e ‘awoipuAs eibjeAw d1jiydouisos :plezey yieay a|qissod Adueubaid ul ploay SUON SUON pide ouiwe ueydodAi-]
«'Y1eap Ajqissod ‘sbewep Asupry :piezey yijeay 9|qissod Adueubaid ul pioay SUON SUON |BJBUIW WN|UBWISD
«'SIsAjesed pue wnuidp ‘eisayisaled
‘swoldwis |esibojoinau :piezey yieay a|qissod Aoueubaid u pioay SUON SUON U3y POOMUWIOAN
« (ULdse 0} uoisiaAu0d JuaNbasgns
yum uuidse Jo 1osindaid e suieyuod Ajjenioe 1 ybnoyie 1onpoud sau4-ulidse
se pajadyiew) uonoeal dibid|je :piezey yieay a|qissod Aoueubaid ul ploay EVIN] SUON qJay 3Jeq Moj|Ipm
x 9|qISIaNd]
9q Aew ydiym ainjiey [euas :piezey yieay a|qissod Aoueubaid ui pioay auoN dUON qlay eiueydais-eljoubely
«'S9SOp J12yb1y 1e yieap pue ewod Ajgissod pue ‘uoisualodAy (030eq0}
‘eipJedAyDe) ‘ssalisip Aiojelidsal :piezey yijeay a|qissod Aoueubaid ui piony SuoN SUON uelpuj) gJay eljaqo
«'yreap
0} buipes) Ajqissod ‘aseasip Janl| :piezey yiesy 3|qissod Aoueubaid ul pioay SUON SUON QUay JapUBWIID
+'Y1eap Ajqissod ‘bunuie} ‘uonedisuod duosyd ‘sdweld yoewols
‘BuilWOA ‘BayJIeIp ‘BasNeu :piezey yieay 3|qissod Aoueubaid ui piony JuoN dUON 3} 5,J9331p/Buiw|s
«"yreap o1 buipes| Ajqissod
“IaN]] 0} MO} POO|Q JO UOIINIISAO :plezey yieay a|qissod Adueubaid ul ploay SUON SUON quay Aasywod
MEI[SEVEINT] (dUPIPaW UeIpU| UBdLBWY
Ajqissod ‘aseasip Janl| :piezey yieay 3|qissod Aoueubaid ul asn ploay SUON SUON | [euonipesy) quay |estedeyd
SJUIUIULOY) MouvuSasg ur 2ousLadxy uvwng |vwq Puwuy UWVN Snaq

(panunuos) KoueuSord ur proay 0) uonedrpdo Areyudwir[diro) /9ANEUINY :6-F1 9[q¥L

536 U.S. Department of Health and Human Services, Health Resources and Services Administration, HIV/AIDS Bureau



A GUIDE TO THE CLINICAL CARE OF WOMEN wiTH HIV - 2005 EDITION
Pharmacologic Considerations HIV-Infected Pregnant Patients

AKX

'S99} Ay} Ul
pabueydun pajaIdXa %0 | duLN
3U} Ul pabueypun pajaidxd %G/

sisAjelp 1sod asop
siskjeip jo skep uo

(ino pashjerp

3q 01 A1) sishjelp
1s0d asop sisAjeip
o shep uo ‘pb

(opp
‘aulpnA>Axoapiq)

—79 "Wsijogelaw JaAl| Juediyiubisul | ‘pb bw g/ :e1ep oN Buw G/ :e3ep ON pb bw 5/°0 pig bw gz 0| pnbw g0 pi bw /0 {@PINIH) duiqediez
(0007 "ejesein)
‘sisAjelp 1sod asop yZ-zILb bw piq bw og
‘pabueydun Yyzb bw siskjelp Jo skep uo ypzb bw | g| :9sop 609> | :asop 609> piq bw
pa1a0xa Bnp Jo %0y Aemyied| g| :@sop 6309> IM| ‘Upzb Bw g| :asop G| :9sop 609> IM Upz-zlb| IM pig Bw o€ :asop 609>
auipiwiAd Ag uonepebap | ypzb buw 0z :@sop | B309> I ypyzb bur| I ypzb bw 0z B oz :asop Ot :9s0p W pig Bw of (Lvp
pue wsijogeaw dieday awos |  6309< 1M Blep ON| 0z :950p 6409< I :950p 6309< I 6309< M B309< IM| S0P BY09<IM| @HdZ) Bulpnaels
S3sop
P3PIAIP OM} Ul
Ua3e)} 9q os[e ued
950Q “(Japmod)
(9661 ‘ddnuy) pb bw peg 10
uoIsSas SINOY-€ (sqey) pb bw
e Ja}je [eAowal 052 :9sop 609>
%0€ ‘sishjelp 1sod M “(Japmod)
auln ay} (9661 ‘ddnuy) ad anib sishjelp jo pb 6w 0og 1o (Ipp
ul pabueydun paladxe %0y—-0Z | Yyum parowais 10N ‘pb skep uo ‘pb asop asop (sqey) pb bw Qo ‘auIsoulAxoapIq)
‘pajen|eAs Ajjny Jou wsijogeldn 950p [eNsn JO %GZ [BNSN JO 9%GZ | 9SOP [BNSN JO %GZ|  [BNSN JO %05 asop [ensn | :350p 6409< IM | ‘g¥3PIA) duisouepig
‘(uoneea juaned
133Ul yb1y yum) sinoy g 0} 6°0 0}
Y 71— |7 WOy pasealdul st 9yl (z661
Jey ulwuw 0Z> 449 YHUM '12vD ‘oued|||eD) (papaau
%v/—09 pue bnip pabueydun asop [ejusws|ddns
%811 Se auln ul palaidxy OEV dd Ul psaowal
L7V 0} wsljogelaw Janl| ssed unowe |lews Aiaa pn bw 00z (1ZV ‘gl1no112y)
1541} JUBDIUBIS LM DAISUDIXT e ‘pb B 00g pb buw 00€ pb 6w 0o piq 6w 0og | piq bw oo€E 10 'pig bur o€ dulpnAopiz
(ad) sishipp (anw e/ Tut e/ Tut
SIUUUL0D) WU s1sApIpowa g ur /T Of > 0S-0I A1 | 0S< II9D asop
/20unAVa WA ur Suisoq w1 Suisoq A9 410f Suisoq | 4of Swisoq | 40f Suisoq | mpwv wnsn VN S

Aousroynsuy onedoH 10/pue AOUDIOLINSU] [eudy] ul sHuady [erraonainuy jo Sursod :0I-F1 9[qeL

U.S. Department of Health and Human Services, Health Resources and Services Administration, HIV/AIDS Bureau 537



A GUIDE TO THE CLINICAL CARE OF WOMEN wiTH HIV - 2005 EDITION

Pharmacologic Considerations in HIV-Infected Pregnant Patients

'S|ely [ed1ulD woy
PapN|IX3 dI9M UIW/TW 09 UBYL
s3] 9dueJR3|D 4D YuM siuaned

‘Aj231] Juswisnipe

‘SUOISSaS
AH Jnoy-y iy
uey} aiow sainbal
1uanted J1 asow
alinbai Aey (erep Md
Ja91unjon Ayyesy-aH
xnjy ybiy sinoy ¢

Pa1Dajul AJH J99IUNIOA AYeaY | [PAISIU| UINIDRINUBW [ YLIM PIAOWDL %1G) yoe-z,b| usyb 6w 00g
Ul BIEP Md 9s0p 3|buls uo paseq Aq papuswwiodal sishjelp buimoj|oy Bw pog | UW/1W 6-0¢
suollepuswwodal buisoq 910N JON :e}ep ON skep £ b Bw 0og skep/b bw 0og U w oe> pb bw oog pb bw 0og (gPE3IIA) JIn0joud
Kouaiynsul (8661 (8661
oieday yum pig 00z DAV ‘uosdwoy]) paayje| ‘uosdwoy]) paisye
J3pISUOD JIAOCURD 0} PaZI|0ge}aul JOU 2J9M JiAedeqe JOU 2J9M JinedEqE
%¢ AlUQ "aunn ay} ul JiAedeqy | jo sonaupjodewleyd | jo sopaupodewleyd
pabueydun 9% z| :S3IpNIs [ewiuy 94l ‘ad 10 gH 9yl ‘dd 10 aH
(9100 ‘auIpazz|) ain|iey |euas ul| buiobispun swusied| Buiobispun syusned pb bw 009 oav
pabueypun aie sof3auBoRWIRY]  U|] asop [ensn  U|] asop [ensn piq Bw 0oe pigq Bw 0og| piq Bw 0oE 10 pig Bui 00€ | (guaberz) Jinedeqy
(aH 14 96 b bw 0oz
-1s0d asop ‘sisAjeip Ul w G| >
Jo skep uo ‘aH 1y uy z/ b bw 00z
€ YIM panows) ulww 62-51
3S0p 4O %0€) 1ygy b bw 0oz (OLd) (@enaw3)
14 96 b bwi 00z pb Bw 00z | ulw/w 6p-0€|  pb Bw 00z pb bw 007 auiqeidLIwg
(92U3IUIAUOD pue
a|1401d A1a4es poob
(9661 ‘uosuyor) 01 anp pb buw
124D Ag paulyap 1eyl wouy asop dH Jaye| (0S| puswWwWodal
ul abueyd Jayuny e Jueliem Jou ejep | asoq 'pb bw 0g—Gz| swos) pb buw gg pb bw 0og (ol€ u®g_>am_v
S90P SISA[PIPOWIBY JUSNHILLISIU| paywi pb bw og usyl | x bw og1 uay} Lx bw 051 pb bw o5l | pigq bw o5 Jo pigq bw 05| auIpnAlWEeT]
u/ Tt ur/ Tt
(ad) sishipp (an) sisfipnpowsyy | /T o1 > 0S-0I 19 0S < JI9
SIUIUUL0D) / 2OUVAVID DI | PaU0IIIT Ul Sursoq w1 Suisoq AA9 10f Suisoq 410f Suisoq 10f Suisoq | asop ynpw pnmsn N Snaq

(panunuos) Loudriynsuy onedoH I0/pue AJUIDIINSU] U UI SIUISY [eIraonarnuy jo Sursoq :0I-F1 9[qEL

538 U.S. Department of Health and Human Services, Health Resources and Services Administration, HIV/AIDS Bureau



A GUIDE TO THE CLINICAL CARE OF WOMEN wiTH HIV - 2005 EDITION
Pharmacologic Considerations HIV-Infected Pregnant Patients

AKX

"UOI}RIXD [eUds
%01 AjPrewixoidde yum uonanxe
Kieliq solepy -sayjoqeIw
SAIIBPIXO pue 3pjuoIndN|b 0}
wisi|ogeIaw JaA| dAISUSIXT
(9000¢ ‘aulpazz|) ain|ie} [eual ul

(Buipuiq ursyoud
MO| 0} anp sisAjelp
ul panowas buiaq
unowe juediyubis
Jo Ayjigeqoud
MOT) «xAJDI| 950P

(90007 "aulpazz])
siskjeIp ul panowal
1UNOWe |[ews

(dAN 1o

A43 uo osje 1d ui
AlUO papusWIWOd3I
Ajjesausb-bw 0oz
ALY YHM sau0}s
Aaupry Jo axuspidul
pasealnul) piq

bu 00z-001
ALY/008 AQI

pabueydun ale sdauodeWIRY] |ensn :elep oN Kiap ~as0p [ensn asop [ensn 950p [ensn | «3sOp [ensn 10 P13 Bw 008 | (gUeAIXIID) Jineulpu]
“UOI13IDX3 [eUal %7 Uey}
SS9 UM uonaIdxa Alel|iq Jofe|n (e000T 'duIpaZZ])
*S91I|0geIaUW SAIBPIXO SAIDE siskjeip jo skep uo
0] WSI|O0eIBW JBAI| SAISUDIXT (000 ‘uosio||i1) @aH-150d uanib aq
(6661 ‘duipazz|) ain|ie} [eual ul Ad YHm panouwsal 1SN "QH yim pIq b 05Z1L (gidodelip)
pabueypun ale soiauIodeWIRY JON "9S0P [eNnsn | paAOWaY 9SOp [ensn asop [ensn 9sop |ensn asop [ensn Jo pik bw G/ JiAeULY BN
«xbUpUIg| 4 xBuipuiq wisjoid
uieloud ybiy o1 anp| ybiy 01 anp sisAjelp
sisA[elp Ul paAowal a9 Ul paAowWal 3¢ 01 MWAENTI] (gi01didsaY)
"WISI|OgeIaW JBAI| aAIsURIXT [ 01 Aj@XIjun elep oN Alaxiun e1ep oN | « «Aj21| 3sop [ensn 3S0P [BNSN | «£3SOp [ensn pi bw 0ot
‘auun 8y} ul pabueydun pelanxe | “pouad Jnoy yz e ul (1002
%§ UBY} Ss97 "paJes)d Ajjeua. aie| d1esAjelp Ul paAowal | ‘Bulpazz|) paAowal piq bw
oIym saujogersw parejAxoipAy Bbw 9| sishelp unowe ||ews ‘aH 002 uay} shep (guUnwelip)
0} WISI|OCPIDW JIAI| DAISUDIXT 1s50d asop |ensn -1s0d asop |ensn 9sop [ensn 950p [ensn asop [ensn| 1 x pb bw 0oz auidelinaN
*|O03S Ul Pa13IIX3 % | 9—9|
pue 11jogeaw apluoindn|b (20007
SB aULN Ul PR13IDX9 % e~ (0002 "I'D) ‘|uIpazz|) H yum
WSI[OQeIaW JSAI| BAISUDIXT Add Yum parowal | [erowal Juediiubis MMM
“ain|le} |euas ul paiwi| eyeq 10N ‘syb bw 009 ON ‘syb bw 009 | « xA|23I| 950p |ensn 950p [BNSN | x£3SOp [ensn syb b 009 | (geAlSNS) Zualine)]

U.S. Department of Health and Human Services, Health Resources and Services Administration, HIV/AIDS Bureau 539



A GUIDE TO THE CLINICAL CARE OF WOMEN wiTH HIV - 2005 EDITION

Pharmacologic Considerations in HIV-Infected Pregnant Patients

(51002 "aulpazz])

e AH YlM parowai
950p [ensn :e1ep oN JON "9s0p [ensn | A|231| @sop [ensn | A2l 3sop [ensn asop [ensn | pig Bw 001/00% | (gBAR[eM) ALY/AD]
‘Pl B gog—a1anss ‘pig bul 05 “yziLb bu ool
UOIINPaJ 3SOP JOPISUOI—a1RISPOUI EX A AL¥/BW 009 AV (goseieusby)
uonpuny dneday paisedw|| 8sop |ensn :elep ON| 3sop [ensn :elep oN| AR asop [ensn | A9 asop [ensn asop [ensn | 1o 4piq bw 00Z'L Jineusidwy
‘uollRI0X3 ("uonnquaisip
|eual 9% €—| AJUO UYlM UOIBIOXD J0 awn|on abue| ‘yzLb bw
Aseiig Jolepy Ayjigejieneoiq moj | pue Buipuig uisjoid 001 ALY/Bw 000L
sJineuinbes Joy syunodde yiym | ybiy o3 anp siskjelp /NI Jo pi Bw 00Z | (3|nsde>
wsljogelaw ssed 1511 dAISUSIX] Ul paAOWal 8q 0} 3SBAOLIOS ((Id 3j0S Se | [96 1OS) 3Senono4
(Q100Z '8uIpazz|) ain|iey |euas Ul AuN) x xAlY1| (91002 'suIpazz|) papuRWILIOdRI Jou) | {(3|nsded) @OSelIAul)
pabueypun aie SoNaUOdRWIRY]| 3SOP [BNS( :Blep ON 1no pazAjeip 10N asop [ensn 3s0p [ensn 3s0p [ensn | P Bw 009 SSeIAU| Jineuinbes
« x(PANOWRI
Aiqissod 1unowe |jews
"UONBIDX3 | yopnquisip O SWN|OA
[euds %0 |-t APrewixoidde yum MO| 01 aNp 19A3MOY
uonaixa Aselig Jolel “a)joqeIdw | ‘Gupuig usiod ybiy o1 (Id
9AI1DeUl JBY10 pue (S31l|ogrlaw snp m_m>_m_ﬁ Ul PaAOWIRI layloue yym pssn
anioe) sjozelyyhdoidost 03| aq o} ARyun) “sisklep (91002 4 pasamoj aq Aew
Jo skep uo sisAjeip ‘auIpazz|) gH 1sod 9S0p ‘pajels|o}
(9100 'dulpazz|) ainjiey [eual ul 150d 3s0p 'y xA[RI| asop ‘Ino pazAjeip ||9M 10U asop
pabueypun aie SonauodRWIRY] 950p [ensn :ejep oN Junowe |[ews asop |ensn asop [ensn asop [ensn | YbIH) pig Bul 009 | (gJIMON) Jineuowy
/T /T
(aa) sisfipip | (aGE) sshpipowoy | unu/ Tt oF > 0S-01 419 0S < 449
SIUIUIUL0D) / 2OUVADID JUDAIF] | [PauU0ILAT Ul Sursoq u1 Suisoq AAD 40f Sursoq A0f Sursoq Aof Sursoqq | asop ympw ns() uwN Snaq

(panunuos) Kousrorynsuy onedoH Io/pue AOUIIHINSU] [EUY UI SIUISY [eIrAonaInuy Jo Sursoq :0I-F1 9[9EL

540 U.S. Department of Health and Human Services, Health Resources and Services Administration, HIV/AIDS Bureau



A GUIDE TO THE CLINICAL CARE OF WOMEN wiTH HIV - 2005 EDITION
Pharmacologic Considerations HIV-Infected Pregnant Patients

AKX

uoyeq 00§ | > 92Is pue ‘908> buipuiq u30id B/ /0> PA € 9By parowal 8q 03 ARl sbniq “ssjdipuLd diauyodeweyd uo paseq UoHIIPAL] xx

'Sid 1SOW 104 BUIISO0q JIABUOIL YNM SISOP JdMOJ asn Ajjensn 1nq ‘asop ynpe panoiddy

e e (@uodznd)
9S0p [eNSN "BlEP ON | 9SOp [ensN "elep ON K| 9sop |ensn | Ajax1| asop |ensn 95S0p [ensn yzlb 0s bw 06 SpIHIANLUT
‘yzib ALY
e Ay 001/00Z AdV}4 10 (@BnXaT)
3SOp [BNSN "B1EP ON| 3SOp [ensn "eyep ON Aj231] sop [ensn | Aj2xj1] asop [ensn asop |ensn|  yzlb «Bbw ool Jineuaidweso
‘Passasse Usaq Jou sey Aduspiynsul
dlieday Ul asop Jamoj ayy buisn
elep [ed1ul)d juswiiedwi dieday
91eJopowW 0} Pliu YUM $33[gns
ul Aep/bw g 01 ALY Buiseasp
JapIsuo) juswiiedwi dieday
9)eISPOW O} PlIW YUM %Gt Ag
paseainul DNV ALY Aousapiynsul ‘pb
dlieday a19Ass Yum syusied QaH-1sod 001 ALY/00E ALV A@Nmum>wxv
Ul PaPUSWIWIODAI 10U SI ALY Aj231] @sop [ensn asoq "asop |ensn | A1 asop [ensn [ A1 asop |ensn 9sop |ensn 10 4pb bw 00t Jineuezeyy

U.S. Department of Health and Human Services, Health Resources and Services Administration, HIV/AIDS Bureau 541



A GUIDE TO THE CLINICAL CARE OF WOMEN wiTH HIV - 2005 EDITION
Pharmacologic Considerations in HIV-Infected Pregnant Patients

REFERENCES

Acosta EP, Zorrilla C, Van Dyke R, et al., and the PACTG 386 Protocol Team.
Pharmacokinetics of saquinavir-SGC in HIV-infected pregnant women.
HIV Clin Trials. 2001;2:460-465.

Adair CD, Gunter M, Stovall TG, McElroy G, Veille JC, Ernest JM. Chlamydia in
pregnancy: a randomized trial of azithromycin and erythromycin. Obstet
Gynecol. 1998;91:165-168.

Aleck KA, Bartley DL. Multiple malformation syndrome following fluconazole
use in pregnancy: report of an additional patient. Am | Med Genet. 1997;72:
253-256.

American Thoracic Society. Medical Section of the American Lung Association.
Treatment of tuberculosis and tuberculosis infection in adults and chil-
dren. Am Rev Respir Dis. 1986;134:355-363.

Bawdon RE. The ex vivo human placental transfer of the anti-HIV nucleoside
inhibitor abacavir and the protease inhibitor amprenavir. Infect Dis Obstet
Gynecol. 1998;6:244-246.

Bersoff-Matdra SJ, Miller WC, Aberg JA, et al. Sex differences in nevirapine
rash. Clin Infect Dis. 2001;32:124-129.

Brobowitz ID. Ethambutol in pregnancy. Chest. 1974;66:20-24.

Briggs GG, Freeman RK, Yaffe SJ, eds. Drugs in Pregnancy and Lactation: A Refer-
ence Guide to Fetal and Neonatal Risks. Baltimore: Williams & Wilkins; 1998.

Bryson Y, Stek A, Mirochnick M, et al., for the PACTG 353 Team. Pharmaco-
kinetics, antiviral activity and safety of nelfinavir (NFV) in combination
with ZDV/3TC in pregnant HIV-infected women and their infants: PACTG
353 Cohort 2. 9th Conference on Retroviruses and Opprtunistic Infections;
February 24-28, 2002; Seattle, WA. Abstract 795w.

Burtin, P, Taddio A, Aribarnu O, Einarson TR, Koren G. Safety of metronidazole
in pregnancy: a meta-analysis. Am ] Obstet Gynecol. 1995;172:525-529.

CDC. Adverse events associated with ephedrine-containing products—Texas,
December 1993-September 1995. MMWR. 1996;45:689-693.

CDC. Public Health Service Task Force recommendations for the use of
antiretroviral drugs in pregnant women infected with HIV-1 for maternal
health and for reducing perinatal HIV-1 transmission in the United States.
MMWR. 1998;47(RR-2):1-30.

Caro-Paton T, Carvajal A, Martin de Diego I, Martin-Arias LH, Alvarez Requejo
A, Rodriquez Pinilla E. Is metronidazole teratogenic? A meta-analysis. Br |
Clin Pharmacol. 1997;44:179-182.

Czeizel AE, Rockenbauer M. A population based case-control teratologic study
of oral metronidazole treatment during pregnancy. Br | Obstet Gynaecol.
1998;105:322-327.

Davidson JM, Hytten FE. Glomerular filtration during and after pregnancy. J
Obstet Gynaecol. 1974;81:588-595.

Diav-Citrin O, Schechtman S, Gotteiner T, Arnon J, Ornoy A. Pregnancy out-
come after gestational exposure to metronidazole: a prospective controlled
cohort study. Teratology. 2001;63:186-192.

Dunihoo DR. Maternal physiology. In: Dunihoo DR, ed. Fundamentals of Gyne-
cology and Obstetrics. Philadelphia: J.B. Lippincott Co; 1992:280-240.

Gallicano KD, Tobe S, Sahai J, et al. Pharmacokinetics of single and chronic
dose zidovudine in two HIV positive patients undergoing continuous
ambulatory peritoneal dialysis (CAPD). ] Acquir Immune Defic Syndr.
1992;5:242-250.

542 U.S. Department of Health and Human Services, Health Resources and Services Administration, HIV/AIDS Bureau



A GUIDE TO THE CLINICAL CARE OF WOMEN wiTH HIV - 2005 EDITION

Pharmacologic Considerations HIV-Infected Pregnant Patients

Gill MJ, Ostrop NJ, Fiske WD, Brennan JM. Efavirenz dosing in patients receiv-
ing continuous ambulatory peritoneal dialysis. AIDS. 2000;14:1062-1064.

Glaxo Wellcome. Acyclovir pregnancy registry. 1996. Grasela DM, Stoltz RR,
Barry M, et al. Pharmacokinetics of single-dose oral stavudine in subjects
with renal impairment and in subjects requiring hemodialysis. Antimicrob
Agents Chemother. 2000;Aug;44(8):2149-53.

Grasela DM, Stoltz RR, Barry M, et al. Pharmacokinetics of single-dose oral
stavudine in subjects with renal impairment and in subjects requiring
hemodialysis. Antimicrob Agents Chemother. 2000;Aug;44(8):2149-53.

Izzedine H, Diquet B, Launay-Vacher V, Jouan M, Theou N, Deray G. Phar-
macokinetics of nelfinavir in an HIV patient with renal insufficiency.
AIDS. 1999;13:1989.

Izzedine H, Aymard G, Launay-Vacher V, Hamani A, Deray G. Pharmacoki-
netics of efavirenz in a patient on maintenance haemodialysis. AIDS.
2000a;14:618-619.

Izzedine H, Aymard G, Hamani A, Launay-Vacher V, Deray G. Indinavir pharma-
cokinetics in haemodialysis. Nephrol Dial Transplant. 2000b;15:1102-1103.

Izzedine H, Launay-Vacher V, Aymard G, Legrand M, Deray G. Pharmacokinetics
of nevirapine in haemodialysis.Nephrol Dial Transplant. 2001a;16:192-193.

Izzedine H, Launay-Vacher V, Legrand M, Aymard G, Deray G. Pharmacoki-
netics of ritonavir and saquinavir in a haemodialysis patient. Nephron.
2001;87:186-187.

Izzedine H, Launay-Vacher V, Legrand M, Lieberherr D, Caumes E, Deray G.
ABT 378/r: a novel inhibitor of HIV-1 protease in haemodialysis. AIDS.
2001¢;15:662-4.

Jackson JB, et al. Intrapartum and neonatal single-dose nevirapine compared
with zidovudine for prevention of mother-to-child transmission of HIV-1
in Kampala, Uganda: 18-month follow-up of the HIVNET 012 randomised
trial. Lancet. 2003;362:859-867.

Jourdain G, Ngo-Giang-Huong N, Tungyai P, et al. Exposure to intrapartum
single-dose nevirapine and subsequent maternal 6-month response to
NNRTI-based regimens. Program and abstracts of the 11th Conference on
Retroviruses and Opportunistic Infections; February 8-11, 2004; San Fran-
cisco, CA. Abstract 41LB.

Kaplan JE, Masur H, Holmes KK, et al. USPHA/IDSA guidelines for the preven-
tion of opportunistic infections in persons infected with human immuno-
deficiency virus: an overview. Clin Infect Dis. 1995;21 (Suppl 1): S12-31.

Kim HL, Streltzer J, Goebert D. St. John'’s wort for depression: a meta-analysis
of well-defined clinical trials. ] Nerv Ment Dis. 1999;87:532-538.

Kosel, BW, Beckerman KP, Hayashi S, Homma M, Aweeka FT. Pharmacokinet-
ics of nelfinavir and indinavir in HIV-infected pregnant women. AIDS.
2003;17:1195-1199.

Knudtson E, Para M, Boswell H, Fan-Havard P. Drug rash with eosinophilia
and systemic symptoms syndrome and renal toxicity with a nevirapine-
containing regimen in a pregnant patient with human immunodeficiency
virus. Obstet Gynecol. 2003;101:1094-1097.

Knupp CA, Hak LJ, Coakley DF, et al. Disposition of didanosine in HIV-sero-
positive patients with normal renal function or chronic renal failure: influ-
ence of hemodialysis and continuous ambulatory peritoneal dialysis. Clin
Pharmacol Ther. 1996;60:535-542.

U.S. Department of Health and Human Services, Health Resources and Services Administration, HIV/AIDS Bureau 543




A GUIDE TO THE CLINICAL CARE OF WOMEN wiTH HIV - 2005 EDITION
Pharmacologic Considerations in HIV-Infected Pregnant Patients

Langlet P, Guillaume M-P, Devriendt J, et al. Fatal liver failure associated
with nevirapine in a pregnant HIV patient: The first reported case.
Gastroenterology. 2000;118:A1461.

Livingston E, Patil S, Unadkat J, et al. Placental transfer of didanosine
(ddI) and initial evaluation of didanosine toxicity in HIV-1
infected pregnant women and their offspring. In: Program and
Abstracts of the 5th Conference on Retroviruses and Opportunistic
Infections; Feb 1-5, 1998; Chicago, IL. Abstract 226.

Luzzi GA, Peto TE. Adverse effects of antimalarials. An update. Drug
Saf. 1993;8:295-311.

Lyons F, Hopkins S, Mc Geary A, et al. Nevirapine tolerability in
HIV infected women in pregnancy - A word of caution. 2nd
International AIDS Society Conference on HIV Pathogenesis
and Treatment; July 13-16, 2003; Paris, France.

Mastroiacovo P, Mazzone T, Botto LD, et al. Prospective assessment of
pregnancy outcomes after first-trimester exposure to fluconazole.

Am ] Obstet Gynecol. 1996;75:1645-1650.

Mastroiacovo P, Mazzone T, Addis A, et al. High vitamin A intake in
early pregnancy and major malformations: a multicenter
prospective controlled study. Teratology. 1999;59:7-11.

Matsui D. Prevention, diagnosis, and treatment of fetal toxoplasmosis.

Clin Perinatol. 1994;21:675-689.

Mirochnick M, Fenton T, Gagnier P, et al. Pharmacokinetics of nevirapine in
human immunodeficiency virus type l-infected pregnant women and
their neonates. Pediatric AIDS Clinical Trials Group Protocol 250 Team.
J Infect Dis. 1998;178:368-374.

Moodley J, Moodley D, Pillay K, et al. Pharmacokinetics and antiretroviral
activity of lamivudine alone or when coadministered with zidovudine
in human immunodeficiency virus type 1l-infected pregnant women
and their offspring. J Infect Dis. 1998;1778:1327-1333.

Nanda D, Tannebaum I, Landesman S, Mendez H, Moroso G, Minkoff H.
Pentamidine prophylaxis in pregnancy. Am J Obstet Gynecol.
1992;166:387.

Parry E, Shields R, Turnbull A. Transit time in the small intestine in
pregnancy. ] Obstet Gynaecol Br Commonw. 1970;77:900-901.

Perinatal HIV Guidelines Working Group. Public Health Service Task
Force Recommendations for Use of Antiretroviral Drugs in
Pregnant HIV-1-infected Women for Maternal Health and
Interventions to Reduce Perinatal HIV-1 Transmission in the United
States. Available at: http://www.aidsinfo.nih.gov.guidelines.
Accessed January, 2005.

Piscitelli SC, Burstein AH, Chaitt D, Alfaro RM, Falloon J. Indinavir concen-
trations and St. John's wort. Lancet. 2000;355:547-548.

Pursley TJ, Blomquist IK, Abraham J, Andersen HF, Bartley JA. Flucon-
azole-induced congenital anomalies in three infants. Clin Infect Dis.
1996;22:336-340.

Rosa F. Azole fungicide pregnancy risks. Presented at the Ninth Interna-

tional Conference of the Organization of Teratology Information Ser-
vices; May 2-4, 1996; Salt Lake City, Utah.

544 U.S. Department of Health and Human Services, Health Resources and Services Administration, HIV/AIDS Bureau


http://www.aidsinfo.nih.gov.guidelines

A GUIDE TO THE CLINICAL CARE OF WOMEN wiTH HIV - 2005 EDITION

Pharmacologic Considerations HIV-Infected Pregnant Patients

Roszko PJ, Curry K, Brazina B, et al. Standard doses of efavirenz (EFV), zidovu-
dine (ZDV), tenofovir (TDF), and didanosine (ddI) may be given with
tipranavir/ritonavir (TPV/r). 2nd IAS Conference on HIV and pathogen-
esis; July 14-17, 2003; Paris. Abstract 864.

Schaefer C, Amoura-Elefant E, Vial T, et al. Pregnancy outcome after prenatal
quinolone exposure. Evaluation of a case registry of the European Net-
work of Teratology Information Services (ENTIS). Eur ] Obstet Gynecol
Reprod Biol. 1996;69:83-89.

Schick B, Hom M, Librizzi R, Donnenfeld A. Pregnancy outcome following
exposure to clarithromycin. Reprod Toxicol. 1996;10:162.

Schuman P, Kauffman R, Crane LR, et al. Pharmacokinetics of zidovudine dur-
ing pregnancy. VI International Conference on AIDS; June 20-23, 1990;
San Francisco, CA. Abstract F.B.17.

Snider DE Jr, Layde PM, Johnson MW, Lyle MA. Treatment of tuberculosis dur-
ing pregnancy. Am Rev Respir Dis. 1980;122:65-79.

Sorenson HT, Nielsen GL, Oleson C, et al. Risk of malformations and other
outcomes in children exposed to fluconazole in utero. Br J Clin Pharmacol.
1999;48:234-238.

Stern JO, Love JT, Robinson PA, et al. Hepatic safety of nevirapine: results of
the Boehringer Ingelheim Viramune Hepatic Safety Project. 14th Interna-
tional AIDS Conference; July 7-12, 2002; Barcelona, Spain.

Svenningsen NW. Follow-up studies on preterm infants after maternal beta-
receptor agonist treatment. Acta Obstet Gynecol Scand. 1982;Suppl 108:
67-70.

Tarantal AF, Castillo A, Ekert JE, Bischofberger N, Martin RB. Fetal and mater-
nal outcome after administration of tenofovir to gravid rhesus monkeys
(Macaca mulatta). J Acquir Immune Defic Syndr. 2002;29:207-220.

Thompson M et al. Single-dose plasma profiles of abacavir (1592, ABC) in renal
failure. Presented at: 12th World AIDS Conference; June 28-July 3, 1998;
Geneva, Switzerland. Abstract 42278.

Tillotson GS, Peterson LR. Quinolones and pneumococci. ] Antimicrob Che-
mother. 2000;45:709-710.

van der Horst CM, Saag MS, Cloud GA, et al. Treatment of cryptococcal menin-
gitis associated with the acquired immunodeficiency syndrome. National
Institute of Allergy and Infectious Diseases Mycoses Study Group and
AIDS Clinical Trials Group. N Engl ] Med. 1997;337:15-21.

Wang Y, Livingston E, Patil S, et al. Pharmacokinetics of didanosine in antepar-
tum and postpartum human immunodeficiency virus-infected pregnant
women and their neonates: an AIDS clinical trials group study. ] Infect
Dis. 1999;180:1536-1541.

West KP, Jr, Katz J, Khatry SK, et al. Double blind, cluster randomised trial of
low dose supplementation with vitamin A or carotene on mortality related
to pregnancy in Nepal. BMJ. 1999;318:570-575.

Wong S-Y, Remington JS. Toxoplasmosis in pregnancy. Clin Infect Dis. 1994;18:
853-862.

U.S. Department of Health and Human Services, Health Resources and Services Administration, HIV/AIDS Bureau 545

=
=




A GUIDE TO THE CLINICAL CARE OF WOMEN wiTH HIV - 2005 EDITION
Pharmacologic Considerations in HIV-Infected Pregnant Patients

546 U.S. Department of Health and Human Services, Health Resources and Services Administration, HIV/AIDS Bureau



