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SAZETAK

HIV infekcija predstavlja jedan od najvecih globalnih izazova javnog zdravlja,
posebno kod Zena u reproduktivnom periodu. U 2020. godini, u svetu je bilo 1,3
miliona trudnica sa HIV-om. Nelecena HIV infekcija u trudnodi nosi povecani rizik
od maternalnog i perinatalnog morbiditeta i mortaliteta. Perinatalna transmisija
HIV-a podrazumeva prenos virusa sa majke na dete tokom trudnoce, porodaja,
ili tokom dojenja. Cilj ovog rada je prikaz najnovijih informacija o dijagnostici,
lecenju i pracenju trudnoce kod trudnica pozitivnih na HIV, uz osvrt na vreme i
nacin zavrsavanja trudnoce radi prevencije transmisije virusa sa majke na fetus.
Osnovni ciljevi pracenja i lecenja HIV infekcije u trudnoci su: prevencija prenosa
virusa na fetus, ocuvanje zdravlja majke i stvaranje uslova za bezbedan porodaj.
Cilj terapije je da odrZi najmanji nivo virusa u krvi, posebno u vreme porodaja,
kako bi se smanijio rizik od vertikalnog prenosa.

Preporucljivo je zapoceti lecenje HIV infekcije pre trudnoce. Takode, neophodna
je redovna kontrola serumskog nivoa virusa, broja (D4+ limfocita, krvne slike,
kao i obavljanje testova funkcije jetre i bubrega.

Izbor vremena i nacina zavrSavanja trudnoce ne bi trebalo da se razlikuje kod
trudnica sa niskim nivoom virusa u serumu u odnosu na zdrave trudnice, dok kod
trudnica sa visokim nivoom virusa, trudnocu treba zavrsiti elektivnim carskim
rezom.

HIV infekcija utice i na trudnicu i na fetus, te je vazno antenatalno, intrapartalno
i postporodajno pracenje. Odluka o terapiji, kao i o vremenu i nacinu porodaja,
treba da bude individualna, a donosi se u skladu sa serumskim nivoom virusa,
klinickom slikom HIV infekcije majke i stanjem fetusa.
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ABSTRACT

HIV infection represents one of the major global public health challenges, espe-
cially among women of reproductive age. In 2020, there were 1.3 million preg-
nant women infected with HIV worldwide. Untreated HIV infection in pregnan-
¢y carries an increased risk of maternal and perinatal morbidity and mortality.
Perinatal transmission of HIV refers to the transmission of the virus from mother
to child during pregnancy, childbirth, or puerperium. The aim of this paper is to
present the up-to-date information on diagnosis, treatment, and monitoring of
pregnancy in HIV-positive women, with reference to the time and mode of deliv-
ery, in order to prevent the transmission of the virus from mother to fetus.

The main goals of monitoring and treating HIV infection during pregnancy are
the following: preventing the transmission of the virus to the fetus, preserving
the mother’s health, and providing conditions for a safe delivery. The goal of
treatment is to maintain the lowest level of the virus in the blood, especially at
the time of delivery, in order to reduce the risk of vertical transmission.

It is recommended to start treatment of HIV infection before pregnancy. Also,
regular monitoring of the viral load, the (D4+ lymphocyte count, and blood
count, as well as performing liver and kidney function tests, is necessary.

The choice of the time and mode of delivery should not differ in pregnant women with
a low viral load, as compared to healthy pregnant women, while in pregnant women
with a high viral load, the pregnancy should be ended with elective caesarean section.
HIV infection affects both the pregnant woman and the fetus. Therefore, ante-
natal, intrapartum, and postpartum monitoring is important. The decision on
therapy, as well as the time and mode of delivery, should be individual, and made
in accordance with the viral load, the clinical presentation of HIV infection of the
mother, and the condition of the fetus.
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uvoD

Prvi bolesnici sa sindromom stec¢ene imunodeficijenci-
je (engl. acquired immune deficiency syndrome - AIDS)
opisani su 1981. godine, a nakon dve godine, identifi-
kovan je i uzro¢nik bolesti - humani imunodeficijentni
virus (HIV) [1]. Krajem 2020. godine, u svetu je HIV-om
bilo inficirano oko 37,7 miliona ljudi, od ¢ega 36 milio-
na odraslih osoba, a 1,7 miliona dece mlade od 14 go-
dina. Zenska populacija ¢inila je 53% inficiranih. Tokom
2020. godine, registrovano je 1,5 miliona novoobolelih
i 680.000 preminulih [2]. Imajuci ovo u viduy, jasno je da
HIV infekcija predstavlja jedan od najvecih globalnih
izazova javnog zdravlja, posebno kod zena u reproduk-
tivnom periodu.

Perinatalna transmisija HIV-a podrazumeva prenos
virusa sa majke na dete tokom trudnoce, porodaja ili
tokom dojenja. Nelecena HIV infekcija u trudnodi po-
vezana je sa nepovoljnim ishodima trudnode, kao sto
su prevremeni porodaj, mala porodajna tezina novoro-
denceta i mrtvorodenost [3].

U 2020. godini, u svetu je bilo 1,3 miliona trudni-
ca sa HIV-om. Antiretrovirusnu terapiju, kao prevenciju
prenosa virusa na fetus, koristilo je 85% trudnica [4].
Upravo zahvaljujudi primeni terapije, prenos HIV-a sa
majke na dete, tokom 2018. godine, bio je prisutan kod
manje od 1% novorodencadi [5]. Osim uticaja na fetus,
HIV ima i znacajan uticaj na zdravlje i kvalitet Zivota
trudnice. Opisane su Ceste depresivne epizode i suici-
dalne ideje kod trudnica inficiranih HIV-om, posebno
onih kojima je infekcija dijagnostikovana nakon zaceca.
Oko 60% trudnica kojima je HIV dijagnostikovan tokom
trudnoce, pokazalo je znakove somatske bolesti [6].

Centar za kontrolu bolesti u Atlanti isti¢e drustvene
i ekonomske faktore kao najvaznije za bezbedno plani-
ranje i pracenje trudnoce zena sa HIV-om [5].

EPIDEMIOLOGIJA | ETIOLOGIJA HIV INFEKCUJE

Globalna prevalencija HIV-a u adultnoj populaciji, u
2020. godini, bila je 0,7% [2]. Najvedi broj ljudi sa HIV
infekcijom zivi na africkom kontinentu (preko 25,3 mi-
liona), zatim u Aziji (5,8 miliona), zapadnoj i centralnoj
Evropi (2,2 miliona) i Latinskoj Americi (2,1 milion) [2].
Cetvrtinu inficiranih osoba u subsaharskoj Africi
¢ini zenska populacija uzrasta 15 - 25 godina. Priblizno
jedna trec¢ina (35%) Zena u svetu je izlozena fizickom/
seksualnom nasilju, $to u nekim regionima povecava
verovatnocu prenosa infekcije HIV-om. Najces¢i put
prenosa virusa je preko krvi i obi¢no se na taj nacin
inficiraju intravenski uzivaoci droga. Polni put preno-
sa dominira kod transrodnih osoba, zena koje pruzaju
seksualne usluge i mladih homoseksualaca [2]. Mogu¢
je i prenos virusa sa majke na dete, takozvana vertikal-
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INTRODUCTION

The first patients with acquired immune deficiency
syndrome (AIDS) were described in 1981, and two
years later, the cause of the disease was identified - hu-
man immunodeficiency virus (HIV) [1]. At the end of
2020, around 37.7 million people were infected with
HIV worldwide, of whom 36 million were adults, and
1.7 million were children under the age of 14. Females
made up 53% of the infected population. In 2020, 1.5
million new cases and 680,000 deaths were registered
[2]. With this in mind, it is clear that HIV infection rep-
resents one of the greatest global public health chal-
lenges, especially among women of reproductive age.

Perinatal transmission of HIV refers to the transmis-
sion of the virus from mother to child during pregnan-
cy, childbirth or breastfeeding. Untreated HIV infection
in pregnancy is associated with adverse pregnancy
outcomes, such as preterm birth, low birth weight, and
stillbirth [3].

In 2020, there were 1.3 million pregnant women
with HIV worldwide. A total of 85% of pregnant women
used antiretroviral therapy to prevent virus transmis-
sion to the fetus [4]. It is owing to the administration
of therapy that the transmission of HIV from mother
to child was present in less than 1% of newborns, in
2018 [5]. In addition to affecting the fetus, HIV also
has a significant impact on the health and quality of
life of pregnant women. Frequent depressive episodes
and suicidal ideas have been described in HIV-infected
pregnant women, especially in those whose infection
was diagnosed after conception. About 60% of preg-
nant women diagnosed with HIV during pregnancy
showed signs of somatic disease [6].

The Atlanta Center for Disease Control highlights
social and economic factors as the most important for
safe pregnancy planning and monitoring the pregnan-
cy of women with HIV [5].

EPIDEMIOLOGY AND ETIOLOGY OF HIV
INFECTION

The global prevalence of HIV in the adult population, in
2020, was 0.7% [2]. The largest number of people with
HIV infection live in Africa (over 25.3 million), followed
by Asia (5.8 million), Western and Central Europe (2.2
million) and Latin America (2.1 million) [2].

A quarter of the infected persons in sub-Saharan
Africa are in the female population aged 15 - 25 years.
Approximately one-third (35%) of women in the world
are exposed to physical/sexual violence, which in some
regions increases the likelihood of HIV transmission.
The most common route of transmission of the virus
is by blood, and intravenous drug users are usually
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na transmisija. Kod odsustva antiretrovirusne terapije,
do prenosa HIV-a sa majke na dete tokom trudnoce,
porodaja, ili perioda dojenja, dolazi u oko 15 — 45% slu-
Cajeva [4].

Virus je detektovan u skoro svim telesnim sekretima
i ekskretima (krvi, pljuvacki, suzama, cerebrospinalnoj
te¢nosti, ejakulatu). U organizam domacina ulazi kroz
mukozne membrane. HIV se ne prenosi vazduhom, vo-
dom, komarcima ili drugim insektima, pljuvackom ili
suzama koji nisu pomesani sa serumom inficirane oso-
be, socijalnim kontaktima (rukovanjem, grljenjem, po-
ljupcem, koris¢enjem zajedni¢kog posuda i sli¢no) [4].

Zahvaljujudi lipoproteinskom omotacu, HIV je izu-
zetno osetljiv na rastvara¢e masti, deterdzente, kiseli-
ne i baze, kao i temperaturu od preko 60 °C, u trajanju
duZzem od 30 minuta. Otporan je na uobicajene doze
zraCenja (ultravioletno, rentgen, gama), pa se za inak-
tivaciju virusa na ovaj nac¢in moraju koristiti vec¢e doze
uz krace rastojanje od izvora zracenja [7]. Virus se moze
odrzati u krvi u Spricevima na sobnoj temperaturi do
42 dana, a u obdukcionoj krvi i cerebrospinalnoj tec-
nosti do 11 dana [8, 9]. Medutim, virus nije detektovan
u plodovoj vodi zena koje su koristile antiretrovirusnu
terapiju [10].

Virus sli¢an virusu HIV-a, iz iste porodice i potpo-
rodice, otkriven je kod makaki majmuna. Zbog toga
se veruje da HIV vodi poreklo od primata sa kojih je
pocetkom 20. veka presao na ljude [11]. Prema morfo-
logiji, fizickim, hemijskim i bioloskim osobinama, HIV
pripada porodici Retroviridae, potporodica Lentivirinae
(spori virusi). Na osnovu genetskih razlika virusa, po-
stoje tri glavne grupe (M, N i O). Preko 90% HIV infekcija
potice iz grupe M, koju ¢ini devet podtipova virusa. Po-
dtip B je najcesce prisutan u zemljama zapadne Evrope
i Amerike [12]. HIV ima dva seroloska tipa: 1i 2. HIV 1 je
cesce prenosiv, agresivniji je u ranoj fazi bolesti i cesce
se prenosi sa majke na dete [13].

PATOGENEZA HIV INFEKCIJE

Patogenezu HIV infekcije uslovljava fenotip virusa,
kao i receptori/koreceptori koji omogucavaju ulazak
virusa u celije domacina. HIV primarno inficira CD4+ T
limfocite, za koje se vezuju proteini omotaca virusa gp
120 i gp 41. Ostale ¢elije podlozne infekciji HIV-om su
hematopoetske (makrofagi, monociti, dendritske ¢eli-
je, fetalni timociti i ¢elije timusnog epitela, B limfociti,
megakariociti, ¢elije prirodne ubice, mati¢ne celije),
Celije centralnog nervnog sistema (mikroglijalne celije,
astrociti, oligodendrociti, endotelne kapilarne celije),
Celije epitela kolona, Kupferove ¢elije jetre, sincicijalne
Celije i trofoblastne placentarne ¢elije [14]. Za ulazak
virusa u Celiju, neophodni su koreceptori koji zavise
od vrste Celija. Dva glavna hemokinska koreceptora su
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infected that way. Sexual transmission predominates in
transgender persons, female sex workers, and younger
homosexuals [2]. Transmission of the virus from mother
to child, the so-called vertical transmission, is also
possible.Without antiretroviral therapy, transmission of
HIV from mother to child during pregnancy, childbirth,
or breastfeeding occurs in about 15 - 45% of cases [4].

The virus was detected in almost all bodily secre-
tions and excretions (blood, saliva, tears, cerebrospinal
fluid, ejaculate). It enters the host organism through
mucous membranes. HIV is not transmitted through
air, water, mosquitoes or other insects, saliva or tears
that are not mixed with the serum of an infected per-
son, or social contacts (handshakes, hugs, kisses, shar-
ing dishes, etc.) [4].

Owing to its lipoprotein envelope, HIV is extremely
sensitive to fat solvents, detergents, acids and bases, as
well as exposure to temperatures of above 60 °C lasting
more than 30 minutes. It is resistant to the usual doses
of radiation (ultraviolet, X-ray, gamma), so in order to
inactivate the virus in this way, higher doses must be
used with a shorter distance from the radiation source
[7]. The virus can survive in blood in syringes, at room
temperature, for up to 42 days, and in post-mortem
blood and cerebrospinal fluid for up to 11 days [8, 91.
However, the virus has not been detected in amniotic
fluid of pregnant women who were on antiretroviral
therapy [10].

A virus similar to HIV, belonging to the same family
and subfamily, was discovered in macaque monkeys.
Therefore, it is believed that HIV originated from pri-
mates, from which it passed on to humans at the be-
ginning of the 20th century [11]. According to its mor-
phology, physical, chemical and biological properties,
HIV belongs to the family Retroviridae, subfamily Lenti-
virinae (slow viruses). Based on the genetic differences
of the viruses, there are three main groups (M, N and
0). Over 90% of HIV infections originate from group M,
which consists of nine subtypes of the virus. Subtype
B is most often present in the countries of Western Eu-
rope and America [12]. HIV has two serological types:
1 and 2. HIV 1 is more frequently transmissible, is more
aggressive in the early stages of the disease, and is
more often transmitted from mother to child [13].

PATHOGENESIS OF HIV INFECTION

The pathogenesis of HIV infection is determined by
the phenotype of the virus, as well as by the receptors/
coreceptors that allow the virus to enter host cells. HIV
primarily infects CD4+ T lymphocytes, to which the viral
envelope proteins gp 120 and gp 41 bind. Other cells
susceptible to HIV infection are hematopoietic (mac-
rophages, monocytes, dendritic cells, fetal thymocytes
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CCR5 i CKSCR4. Njih imaju krvni i tkivni makrofagi, den-
dritske celije i T limfociti [15]. Najveci rezervoari HIV-a
su tkivni makrofagi. Mogu se naci u mozgu, plu¢ima,
limfnim Zlezdama, kozi i kostanoj srzi inficiranih oso-
ba. Monociti i makrofagi su glavni posrednici u Sirenju
virusa kroz tkiva. Nakon $to virus ude u organizam do-
macina, dolazi do brze replikacije virusa, Sto uti¢e na
aktivaciju CD8+ T limfocita koji unistavaju celije infici-
rane HIV-om. Dobar odgovor CD8+ T limfocita povezan
je sa sporijom progresijom oboljenja [16]. U hroni¢noj
fazi bolesti postoji kontinuirana replikacija virusa i po-
sledi¢na generalizovana imunoloska aktivacija u kojoj
vaznu ulogu imaju i proinflamatorni citokini [17]. Cito-
kini poreklom iz makrofaga doprinose progresiji bole-
sti [18].

Humoralni odgovor na HIV infekciju ostvaruju pr-
venstveno neutraliSuca antitela vezujudi virus i spreca-
vajuci ga da inficira ciljne celije. Neutraliuca antitela
se vezuju za inficirane Celije i pokrecu efektorske celije,
koje indukuju citolizu ili apoptozu inficiranih ¢elija [19].

Veruje se da koreceptor CCR3 ima ulogu u ulasku
virusa u fetalne celije [20]. Glavnu ulogu u prenosu
HIV-a sa majke na fetus ima placenta. Virus moze infici-
rati endotelne placentarne celije, Hofbauerove makro-
fagne celije, trofoblaste i celije terminalnih horionskih
resica. Celije placente produkuju razli¢ite solubilne fak-
tore koji uti¢u na dalju replikaciju HIV-a [21].

KLINICKA SLIKA HIV INFEKCIJE

Klinicka slika HIV infekcije moze biti razli¢ita, od asimp-
tomatske do postojanja teskih oportunistickih infekci-
ja. Oportunisticke infekcije su infekcije koje se javljaju
kod imunodeficijentnih osoba, kakve su osobe infici-
rane HIV-om, a ispoljavaju se ¢esce, ili su teze od uo-
bicajenih. Svetska zdravstvena organizacija je rangirala
klinicku sliku infekcije HIV-om u Cetiri stadijuma. Prvi
stadijum Cini asimptomatska infekcija ili generalizova-
na limfadenopatija duza od 6 meseci. U drugom stadi-
jumu su prisutni blagi simptomi poput gubitka u tezini
od manje od 10%, rekurentne respiratorne infekcije i
niz koznih oboljenja. Tre¢i stadijum karakteridu ume-
reni simptomi kao $to su vedi gubitak telesne tezZine,
dugotrajna neobjasnjiva dijareja, plu¢na tuberkuloza,
teske sistemske bakterijske infekcije i ozbiljne muko-
kutane promene. Bolesnici u ¢etvrtom stadijumu imaju
teske simptome raznih bolesti koje definisu AIDS (pne-
umocisti¢na pneumonija, teska bakterijska pneumoni-
ja, ekstrapulmonalna tuberkuloza, HIV encefalopatija,
hroni¢na toksoplazmoza, orolabijalni herpes, Kaposi-
jev sarkom). Pored toga, i druge teske ili protrahovane
infekcije treba da podstaknu na dijagnostiku HIV-a [22].

Zene zarazene HIV-om &e$ce imaju patoloske pro-
mene grli¢a materice izazvane humanim papiloma vi-

HUMAN IMMUNODEFICIENCY VIRUS INFECTION IN PREGNANCY

and thymic epithelial cells, B lymphocytes, megakaryo-
cytes, natural killer cells, stem cells), cells of the central
nervous system (microglial cells, astrocytes, oligoden-
drocytes, endothelial capillary cells), colonic epithelial
cells, liver Kupffer cells, syncytial cells and trophoblastic
placental cells [14]. For the entry of the virus into the cell,
co-receptors that depend on the type of cells are nec-
essary. The two main chemokine coreceptors are CCR5
and CKSCR4. Blood and tissue macrophages, dendritic
cells, and T lymphocytes have these receptors [15]. The
largest reservoirs of HIV are tissue macrophages. They
can be found in the brain, lungs, lymph glands, skin, and
bone marrow of infected individuals. Monocytes and
macrophages are the main mediators in the spread of
viruses through tissues. After the virus enters the host’s
organism, rapid replication of the virus occurs, which af-
fects the activation of CD8+ T lymphocytes that destroy
HIV-infected cells. A good CD8+ T lymphocyte response
is associated with slower disease progression [16]. In the
chronic phase of the disease, there is continuous repli-
cation of the virus and consequent generalized immune
activation in which proinflammatory cytokines also play
an important role [17]. Macrophage-derived cytokines
contribute to disease progression [18].

Humoral response to HIV infection is achieved pri-
marily by neutralizing antibodies, which bind the virus
and prevent it from infecting target cells. Neutralizing an-
tibodies bind to infected cells and trigger effector cells,
which induce cytolysis or apoptosis of infected cells [19].

The CCR3 co-receptor is believed to play a role in
viral entry into fetal cells [20]. The placenta plays a key
role in the transmission of HIV from mother to fetus.
The virus can infect placental endothelial cells, Hofbau-
er macrophage cells, trophoblasts, and terminal chori-
onic villus cells. Placental cells produce various soluble
factors that influence further HIV replication [21].

CLINICAL PRESENTATION OF HIV INFECTION

The clinical presentation of HIV infection can vary, from
asymptomatic to the presence of severe opportunistic
infections. Opportunistic infections are infections that
occur in immunodeficient persons, such as persons in-
fected with HIV, and they manifest more often or are
more severe than usual infections. The World Health Or-
ganization categorized the clinical presentation of HIV
infection into four stages. The first stage consists of as-
ymptomatic infection or generalized lymphadenopa-
thy lasting longer than six months. In the second stage,
mild symptoms, such as weight loss of less than 10%,
recurrent respiratory infections, and a number of skin
diseases are present. The third stage is characterized by
moderate symptoms such as greater weight loss, pro-
longed unexplained diarrhea, pulmonary tuberculosis,
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rusom, vaginalnu kandidijazu i pelvi¢nu inflamatornu
bolest. HIV infekcija takode negativno uti¢e na plod-
nost [23].

UTICAJ HIV-A NA MAJKU | FETUS

U oblastima gde su 103iji ekonomski uslovi, tuberkulo-
za je najcesca oportunisticka infekcija kod trudnica sa
HIV-om [24]. Osim tuberkuloze, tokom trudnoce i puer-
perijuma, ¢este su i pneumonija izazvana gljivicom
Pneumocystis Jirovecii i parazitarne infekcije [11]. Opi-
san je negativni uticaj HIV-a na ucestalost i tok mno-
gih infekcija u trudnoci, kao $to su genitalni herpes,
infekcija humanim papiloma virusom, vulvovaginalna
kandidijaza, bakterijska vaginoza, sifilis, trihomonijaza,
toksoplazmoza, malarija, infekcija virusima hepatiti-
sa B i C, kao i citomegalovirusom. Trudnice inficirane
HIV-om takode imaju i ¢esce infekcije urinarnog trakta
i bakterijske pneumonije [11].

Uticaj HIV-a na fetus zavisi od stadijuma HIV infek-
cije majke, koncentracije virusne ribonukleinske kiseli-
ne (RNK) u plazmi i broja CD4+ T limfocita majke, kao i
vremena pucanja plodovih ovojaka. Ukoliko majka ima
pridruzene i druge polno prenosive bolesti, povecana
je genitalna sekrecija HIV-a [23].

U Tabeli 1 prikazani su faktori rizika vertikalnog pre-
nosa HIV-a tokom trudnode, porodaja i puerperijuma
[25].

Komplikacije trudnoce u slucaju infekcije HIV-om
uklju¢uju povecanje perinatalnog morbiditeta i morta-
liteta, i to: CeSce spontane pobacaje, horioamnionitis,

Tabela 1. Faktori rizika za vertikalni prenos HIV-a [25].

severe systemic bacterial infections, and severe mu-
cocutaneous lesions. Patients in the fourth stage have
severe symptoms of various diseases that define AIDS
(pneumocystis pneumonia, severe bacterial pneumo-
nia, extrapulmonary tuberculosis, HIV encephalopathy,
chronic toxoplasmosis, orolabial herpes, Kaposi’s sarco-
ma). In addition, other severe or protracted infections
should prompt preforming diagnostics for HIV [22].

Women infected with HIV more often have patho-
logical changes of the cervix caused by the human
papillomavirus, vaginal candidiasis, and pelvic inflam-
matory disease. HIV infection also negatively affects
fertility [23].

THE IMPACT OF HIV ON THE MOTHER AND
FETUS

In areas with poorer economic conditions, tubercu-
losis is the most common opportunistic infection in
pregnant women with HIV [24]. In addition to tubercu-
losis, pneumonia caused by the fungus Pneumocystis
Jirovecii and parasitic infections are common during
pregnancy and the puerperium [11]. The negative im-
pact of HIV on the frequency and course of many in-
fections in pregnancy, such as genital herpes, human
papillomavirus infection, vulvovaginal candidiasis,
bacterial vaginosis, syphilis, trichomoniasis, toxoplas-
mosis, malaria, hepatitis B and C virus infection, as well
as cytomegalovirus. HIV-infected pregnant women
also have more frequent urinary tract infections and
bacterial pneumonia [11].

Table 1. Factors associated with risk of perinatal HIV transmission [25].

Faktori rizika za vertikalni prenos HIV-a / Factors associated with risk of perinatal HIV transmission

Pre porodaja / Ante-partum
Visoka viremija majke /
High maternal plasma HIV-1 viral load

Smanjen broj (D4+ T limfocita majke /
Decreased maternal (D4* T-lymphocyte count
Progresija infekcije majke/

Progression of maternal infection

Deficijencija vitamina A /

Vitamin A deficiency

KoriS¢enje psihoaktivnih supstanci /

Use of illicit drugs

Amniocenteza, posebno u trecem trimestru / Amniocentesis,
especially in the third trimester

Nedijagnostikovana ili kasno dijagnostikovana infekcija /
Undiagnosed and delayed diagnosis of infection

Nedostatak zdravstvene nege /
Absence of medical care

Tokom porodaja / Intra-partum
Cervikovaginalni nivo HIV-a /
Maternal cervicovaginal HIV-1 levels

Nacin porodaja /
Mode of delivery

Prolongirana ruptura plodovih ovojaka/
Prolonged membrane rupture

Prevremeni porodaj /
Premature delivery

Promene vaginalne sluznice/
Vaginal mucosa alterations

Epiziotomija / Episiotomy

Invazivne fetalne procedure /
Invasive fetal procedures

Posle porodaja / Post-partum

Dojenje /
Breastfeeding
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intrauterini zastoj u rastu ploda, malu telesnu tezinu
deteta na rodenju i mrtvorodenost [26].

Smatra se da trudnoca ne uti¢e negativno na tok
HIV infekcije, u smislu progresije bolesti, ili kra¢eg pre-
zivljavanja majke. Dijagnostikovane su stabilne vredno-
sti virusne RNK tokom trudnode, ali je moguce smanje-
nje broja CD4+ T limfocita, $to je objasnjavano hemo-
dilucijom, a ne realnim smanjenjem broja krvnih celija
[27]. Podaci se odnose na razvijene zemlje, dok je u
nerazvijenim zemljama, posebno u subsaharskoj Africi,
uocen znacajan morbiditet i mortalitet kod majki infici-
ranih HIV-om, i to ne samo u periodima kada je antire-
trovirusna terapija bila mnogo manje dostupna [3,28].

DIJAGNOSTIKA HIV INFEKCIJE U TRUDNOCI

Dijagnoza HIV infekcije moze se postaviti indirektno -
detekcijom anti-HIV antitela. HIV specifi¢cna serumska
antitela 1gG klase dokazuju se enzimski povezanim
imunosorbentnim testom (engl. enzyme-linked im-
munosorbent assay - ELISA). Neophodna je potvrdna
analiza Western blot tehnikom. Prvi testovi za detekciju
anti-HIV antitela su se pojavili 1984. godine, a od 1985.
godine je uvedeno obavezno testiranje krvi koja se ko-
risti za transfuziju na HIV [29]. Postoje i brzi testovi za
dokazivanje anti-HIV antitela, koji imaju visoku speci-
ficnost i senzitivnost, i naj¢esce se koriste za dijagno-
stiku infekcije tokom porodaja Zzena sa nepoznatim HIV
statusom.

Testovima za dokazivanje Cestica virusa dokazuju
se proteinske Cestice, npr. p 41, ili virusni genetski ma-
terijal.

Virusne nukleinske kiseline (ribonukleinska - RNK ili
provirusna dezoksiribonukleinska - DNK) se dokazuju
polimeraznom lan¢anom reakcijom (engl. polymerase
chain reaction - PCR). Postoji vremenski period (,peri-
od prozora”) izmedu izlaganja HIV-u i pozitivhog testa,
jer je potrebno vreme da se virus u domacinu dovoljno
replikuje, ili da domacin napravi imunoloski odgovor
na infekciju koji bi bio detektovan. Kod detektovanja
anti-HIV antitela najnovijom generacijom testova, ovaj
period iznosi 11 dana. Sli¢no je i prilikom koris¢enja
PCR metode pri kojoj ,period prozora” iznosi 12 dana
[30]. Kod novorodencadi HIV-om inficiranih majki, an-
ti-HIV antitela poreklom od majke mogu se odrzavati
do osamnaestog meseca zivota, pa se njihovim odredi-
vanjem u tom periodu ne moze iskljuciti infekcija.

PRACENJE | LECENJE HIV INFEKCIJE U
TRUDNOCI

Neophodno je pratiti trudnice inficirane HIV-om zbog
moguce progresije HIV infekcije i zbog uticaja prime-
njene antiretrovirusne terapije. Za procenu stadijuma
HIV infekcije u trudnodi, koriste se metode fizikalnog

HUMAN IMMUNODEFICIENCY VIRUS INFECTION IN PREGNANCY

The impact of HIV on the fetus depends on the
stage of HIV infection in the mother, the concentration
of viral ribonucleic acid (RNA) in the plasma and the
number of CD4+ T lymphocytes of the mother, as well
as the time of rupture of the fetal membranes. If the
mother has associated and other sexually transmitted
diseases, the genital secretion of HIV is increased [23].

Pregnancy complications in case of HIV infection
include an increase in perinatal morbidity and mortal-
ity, namely: more frequent miscarriages, chorioamnio-
nitis, intrauterine growth retardation, low birth weight
and stillbirth [26].

Itis considered that pregnancy does not negatively
affect the course of HIV infection, in terms of disease
progression, or shorter survival of the mother. Sta-
ble values of viral RNA during pregnancy have been
diagnosed, but a decrease in the number of CD4+ T
lymphocytes is possible, which has been explained
by hemodilution rather than by a real decrease in the
number of blood cells [27]. The data refer to developed
countries, while in underdeveloped countries, espe-
cially in sub-Saharan Africa, significant morbidity and
mortality have been observed in HIV-infected mothers,
and not only in time periods when antiretroviral thera-
py was less available [3,28].

DIAGNOSTICS OF HIV INFECTION IN
PREGNANCY

The diagnosis of HIV infection can be made indirectly -
by detecting anti-HIV antibodies. HIV-specific IgG class
serum antibodies are proven by enzyme-linked immu-
nosorbent assay (ELISA). Confirmation by Western blot
analysis is necessary. The first tests for the detection of
anti-HIV antibodies appeared in 1984, and since 1985,
mandatory testing of blood used for transfusion for HIV
has been in place [29]. There are also rapid tests for prov-
ing anti-HIV antibodies, which have high specificity and
sensitivity, and are most often used to diagnose infection
during childbirth in women with unknown HIV status.

Tests for proving virus particles are used to confirm
the presence of protein particles, e.g., p 41, or viral ge-
netic material.

Viral nucleic acids (ribonucleic - RNA or proviral de-
oxyribonucleic - DNA) are proven by polymerase chain
reaction (PCR). There is a period of time (the window
period) between exposure to HIV and a positive test,
because it takes time for the virus to sufficiently repli-
cate in the host, or for the host to initiate an immune
response to the infection that can be detected. When
detecting anti-HIV antibodies with latest generation
tests, this period is 11 days. It is similar when the PCR
method is applied, where the window period is 12 days
[30]. In infants of HIV-infected mothers, anti-HIV anti-
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pregleda uz upotrebu razli¢itih mikrobioloskih meto-
da za dokazivanje oportunistickih infekcija. Osim toga,
koriste se hematoloski (kompletna krvna slika, retiku-
lociti, serumsko gvozde), biohemijski (testovi za ispiti-
vanje funkcije bubrega, jetre, pankreasa) i imunoloski
testovi (broj CD4+ T limfocita). Stadijumi HIV infekcije
se, pored klinickih pokazatelja, odreduju na osnovu
broja CD4+ T limfocita. Progresiju bolesti prati pad
broja ovih celija. S druge strane, njihovo povecanje je
pokazatelj imunske rekonstitucije tokom primene anti-
retrovirusne terapije. Trudnice sa novootkrivenom HIV
infekcijom ne zahtevaju dodatna ispitivanja, osim onih
koja se rutinski sprovode.Vazno je prac¢enje serumskog
nivoa virusa, najmanje jednom u svakom trimestru i
neposredno pre porodaja [31].

U cilju smanjenja rizika od prenosa virusa sa majke
na fetus, pozeljno je le¢enje HIV infekcije zapoceti pre
planirane trudnoce [5]. S obzirom da se antiretrovirusni
lekovi eliminiSu preko jetre i bubrega, potrebno je
trudnicama tokom lecenja pratiti funkcije ovih organa.
Jedan od nezeljenih efekata terapije moze biti supresija
kostane srzi, pa je neophodno redovno pracenje krvne
slike [32]. Antiretrovirusna terapija se prilagodava
genotipu HIV-a, koji se odreduje pre zapocinjanja
terapije. Kao i kod ostalih osoba inficiranih HIV-om,
i trudnicama se odreduje prisustvo hepatotropnih
virusa B i C [32]. Tabela 2 prikazuje protokol pracenja
trudnica sa HIV infekcijom [30].

Kod trudnoca sa rizikom od postojanja hromo-
zomskih aberacija fetusa treba primeniti neinvazivne
skrining testove [32]. Ukoliko nisu neophodni, sve in-
vazivne testove treba odloziti do postizanja nivoa viru-
sa <50 kopija HIV RNK/ml seruma. Ukoliko je invazivna
dijagnostika ipak neophodna, potrebno je 2 — 4 h pre
izvodenja dati antivirusnu terapiju [32]. Podaci iz litera-

Tabela 2. Pracenje HIV infekcije u trudnodi [30]].

Interval / Interval

Nivo virusa u krvi/
Viral load

Testovi funkcije jetre i bubrega /
Liver and kidney function tests

Kompletna krvna slika /
Full blood count

Broj (D4+ T celija/
(D4+ T cell count

Svaka tri meseca /
Every three months

Svake 2 — 4 sedmice na pocetku terapije, kasnije rede /
Every 2—4 weeks, on initiation of treatment, and less frequently, later

Svake sedmice na pocetku terapije, kasnije rede, ukoliko su stabilne /
Weekly, at onset of treatment, and less frequently, when stable

Svakog meseca, sa fokusom na vrednost hemoglobina i trombocita /
Monthly (with a focus on the hemoglobin level and platelet count)

bodies originating from the mother can persist until
the eighteenth month of life, so their determination
during that period cannot rule out infection.

FOLLOW-UP AND TREATMENT OF HIV
INFECTION IN PREGNANCY

Follow-up of pregnant women infected with HIV is
necessary because of the possible progression of HIV
infection and because of the effect of the applied an-
tiretroviral therapy. To assess the stage of HIV infec-
tion in pregnancy, physical examination methods and
various microbiological methods are applied, so as to
verify opportunistic infections. In addition, hemato-
logical (complete blood count, reticulocytes, serum
iron), biochemical (tests for kidney, liver, pancreatic
function), and immunological tests (number of CD4+
T lymphocytes) are used. The stages of HIV infection,
in addition to clinical indicators, are determined based
on the number of CD4+ T lymphocytes. The progres-
sion of the disease is accompanied by a decrease in
the number of these cells. On the other hand, their in-
crease is an indicator of immune reconstitution during
the administration of antiretroviral therapy. Pregnant
women with newly discovered HIV infection do not re-
quire additional tests, except those that are routinely
performed. Itis important to monitor the HIV viral load,
at least once in each trimester and immediately before
delivery [31].

In order to reduce the risk of transmission of the
virus from the mother to the fetus, it is preferable to
start the treatment of HIV infection before the planned
pregnancy [5]. Considering that antiretroviral drugs
are eliminated through the liver and kidneys, it is nec-
essary for the function of these organs to be moni-
tored in pregnant women during treatment. One of

Table 2. Follow-up of HIV infection in pregnancy [30]

Razlog / Reason

Napredak i efikasnost pracenja /
Progress and efficacy of management

Detekcija ranog ostecenja jetre i bubrega
uzrokovanog terapijom /
Detection of early drug induced liver of kidney damage

Supresija kostane srZi uzrokovana terapijom /
Treatment induced bone marrow suppression

Progresija bolesti /
Disease progression
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ture ukazuju na to da je amniocenteza bezbedna kod
zena koje uzimaju antiretrovirusnu terapiju [33].

Jedini antiretrovirusni lek zvani¢no dozvoljen za
upotrebu u trudnodi je zidovudin u tre¢em trimestru.
Medutim, postoji globalni konsenzus da Zene koje su
leCene pre trudnode terapiju treba da nastave i tokom
trudnoce, i dalje dozivotno. Lekovi se mogu promeniti
u odnosu na prethodno zapocetu terapiju, u zavisnosti
od njihove farmakokinetike u trudnoci [31]. Cilj terapije
je da odrzi najmaniji nivo virusa u krvi, posebno u vre-
me porodaja, kako bi se smanjio rizik od vertikalnog
prenosa. Svetska zdravstvena organizacija preporucu-
je dasve trudnice i dojilje sa HIV-om, bez obzira na nivo
virusa, broj CD4+T limfocita i klini¢ki stadijum infekcije,
treba da se lece [34]. Preporucuje se da se leenje trud-
nica koje pre trudnode nisu lecene antiretrovirusnom
terapiju zapocne u ranom drugom trimestru trudnoce
[31]. Izbor lekova zavisi od njihove toksi¢nosti, duzine
leCenja, rezistencije virusa i prisustva komorbiditeta.
Treba obratiti paznju i na ucestalost doziranja i inte-
rakcije sa drugim lekovima. Od velike vaznosti je da
lek prolazi placentarnu barijeru i da moze da obezbedi
pre-ekspozicionu profilaksu [31].

Toksi¢nost antiretrovirusnih lekova je Cesta. Obic-
no se manifestuje anemijom, mitohondrijalnim pore-
mecdajima (miopatija, periferna neuropatija, kardio-
miopatija), hiperlipidemijom, insulinskom rezistenci-
jom. Dijagnostikovani su i poremecaji kostanih struk-
tura (osteopenija, osteoporoza) i kozne promene [35,
36]. Uprkos velikoj ucestalosti nezeljenih efekata an-
tiretrovirusne terapije uocenih kod trudnica, nije bilo
tezih efekata. Od lekova novije generacije se ocekuje
bolja efikasnost i znacajno povoljniji profil podnoslji-
vosti [37].

Teratogeni efekti antiretrovirusne terapije i dalje
su predmet ispitivanja, posebno zbog sinteze novih
lekova. Potencijalni uticaj na fetus zavisi od samog
leka, doziranja, gestacijske starosti fetusa u trenutku
izlaganja leku, duzine terapije, te interakcije leka sa
drugim agensima kojima je fetus izloZzen. Dostupne
informacije se baziraju na in vitro i in vivo testovima
na zivotinjama, ali prediktivna vrednost takvih testo-
va u humanoj populaciji nije poznata [38]. Na osnovu
podataka iz ameri¢kog Nacionalnog vodi¢a moze se
izvesti zaklju¢ak da je 1,5 puta CeS¢a pojava urode-
nih malformacija kod novorodencadi cije su majke
u prvom trimestru uzimale antiretrovirusnu terapiju.
Ogranicavajuci faktor u ovom istrazivanju je bio taj
$to je uzorak obuhvatio svega 1.000 novorodencadi
[38]. Uloga antiretrovirusne terapije u nastanku uro-
denih malformacija ostaje kontroverzna. Najcesce se
pominju urodene mane genitourinarnog i kardiova-
skularnog sistema [39]. U nekoliko studija o urodenim

HUMAN IMMUNODEFICIENCY VIRUS INFECTION IN PREGNANCY

the side effects of the therapy can be bone marrow
suppression, so regular monitoring of the blood count
is also necessary [32]. Antiretroviral therapy is adapt-
ed to the HIV genotype, which is determined before
starting therapy. As with other HIV-infected persons,
the presence of hepatotropic viruses B and C is also
investigated in pregnant women [32]. Table 2 shows
the follow-up protocol for pregnant women with HIV
infection [30].

Non-invasive screening tests should be used in
pregnancies with risk of fetal chromosomal aberra-
tions [32]. If not necessary, all invasive tests should be
delayed until the viral load is < 50 copies of HIV RNA/mI
of serum. If invasive diagnostics is still necessary, anti-
viral therapy must be administered 2 - 4 hours before
the procedure [32]. Data from literature indicate that
amniocentesis is safe in women taking antiretroviral
therapy [33].

The only antiretroviral drug officially approved for
use in pregnancy is zidovudine, which can be used in
the third trimester. However, there is a global consen-
sus that women who have been treated before preg-
nancy should continue the treatment during pregnan-
cy and for life. Drugs can be changed in relation to pre-
vious treatment, depending on their pharmacokinetics
in pregnancy [31]. The goal of therapy is to maintain
the lowest possible viral load, especially at the time of
delivery, in order to reduce the risk of vertical trans-
mission. The World Health Organization recommends
that all pregnant and breastfeeding women with HIV,
regardless of the viral load, CD4+ T lymphocyte count,
and clinical stage of infection, should be treated [34]. It
is recommended that the treatment of pregnant wom-
en who were not treated with antiretroviral therapy
before pregnancy should be started in the early sec-
ond trimester of pregnancy [31]. The choice of drugs
depends on their toxicity, the length of treatment, the
resistance of the virus, and the presence of comorbidi-
ties. Attention should also be paid to the frequency of
dosing and interactions with other drugs. It is of great
importance that the drug can cross the placental barri-
er and provide pre-exposure prophylaxis [31].

Toxicity of antiretroviral drugs is common. It usually
manifests as anemia, mitochondrial disorders (myopa-
thy, peripheral neuropathy, cardiomyopathy), hyper-
lipidemia, insulin resistance. Bone structure disorders
(osteopenia, osteoporosis) and skin lesions have also
been registered [35,36]. Despite the high frequency of
side effects of antiretroviral therapy observed in preg-
nant women, there have been no severe side effects
registered. Newer generation drugs are expected to
have better efficacy and a significantly more favorable
tolerability profile [37].
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anomalijama kod fetusa i novorodencadi Zena koje su
primale razlicite retrovirusne lekove, nije uocena ra-
zlika u odnosu na izlozenost lekovima u prvom i ka-
snijim trimestrima [40 — 42].

PORODAJTRUDNICA INFICIRANIH HIV-OM

Cilj antiretrovirusne terapije u trudnoci je da u vreme
porodaja serumski nivo HIV-a bude $to je moguce nizi.
Ukoliko je taj nivo < 50 kopija HIV RNK/ml krvi u 36.
nedelji trudnoce i u odsustvu akuserskih kontraindika-
cija, pozeljna opcija je vaginalni porodaj. Ukoliko je u
serumu trudnice 400 kopija HIV RNK/ml u 36. nedelji,
porodaj treba sprovesti elektivnim carskim rezom. Za
Zene sa virusnim optere¢enjem od 50 - 399 kopija HIV
RNK/ml, treba razmotriti carski rez uzimajuci u obzir
pracenje virusnog nivoa tokom cele trudnoce, duzinu
lecenja, akuserske faktore i misljenje trudnice. Tako-
de, vazan je i zaklju¢ak dosadasnjih istrazivanja da je
rizik od vertikalnog prenosa HIV-a duplo veci pri vagi-
nalnom porodaju u odnosu na carski rez [31,43]. Radi
smanjenja verovatnoce prenosa virusa tokom carskog
reza, preporucuje se njegovo izvodenje izmedu 38. i
39. nedelje gestacije [44].

Ukoliko se HIV-om inficirana trudnica porada vagi-
nalno, porodaj treba da bude, ukoliko je moguce, spro-
veden po protokolu za trudnice koje nisu inficirane
HIV-om. Ranije preporuke o izbegavanju amniotomije,
instrumentalnog porodaja, epiziotomije i uzorkovanja
fetalne krvi, nisu vise prihvacene zbog primene antivi-
rusne terapije koja je umnogome smanijila rizik od ver-
tikalnog prenosa virusa [5]. Podaci pokazuju da kori-
$¢enje instrumenata pri porodaju nije rizicno za prenos
infekcije kako se ranije mislilo. 1zbor vrste operativnog
porodaja uvek treba da obezbedi najmanju traumu
fetusa [45]. Nakon rupture plodovih ovojaka, porodaj
treba zavrsiti u roku od 24 h. Postoje podaci u literaturi
da tokom tog vremenskog perioda ne postoji povecan
rizik od transmisije virusa [46].

U cilju smanjenja rizika od prenosa HIV-a sa majke
na novorodence tokom samog porodaja, ispitivana je
primena odlozenog podvezivanja pupcane vrpce no-
vorodenceta, jedan do tri minuta, kao moguci faktor
rizika [47]. OdloZzeno podvezivanje pupcane vrpce je
metoda kojom se smanjuje rizik od anemije kod no-
vorodenceta [48]. Podaci iz literature nisu pokazali da
odlaganje podvezivanja pupcane vrpce povecava mo-
gucnost prenosenja HIV-a sa majke na novorodence.
Zbog dokazanih prednosti odlaganja podvezivanja
pupcanika od jednog do tri minuta, preporucuje se da
se ovo primeni i pri porodaju Zena koje Zive sa HIV-om,
ili Zena sa nepoznatim HIV statusom [47].

Sparic¢ R.etal.

The teratogenic effects of antiretroviral therapy are
still the subject of investigation, especially due to the
development of new drugs. The potential impact on
the fetus depends on the drug itself, the dosage, the
gestational age of the fetus at the time of exposure to
the drug, the length of therapy, and the interaction of
the drug with other agents to which the fetus is ex-
posed. Available information is based on in vitro and
in vivo animal tests, but the predictive value of such
tests in the human population is unknown [38]. Based
on the data from the American National Guide, it can
be concluded that the occurrence of congenital mal-
formations is 1.5 times more frequent in newborns
whose mothers took antiretroviral therapy in the first
trimester. A limiting factor in this study was that the
sample included only 1,000 infants [38]. The role of an-
tiretroviral therapy in the development of congenital
malformations remains controversial. Birth defects of
the genitourinary and cardiovascular systems are most
often mentioned [39]. In several studies of congenital
anomalies in fetuses and infants of women receiving
different antiretroviral drugs, no difference was ob-
served in relation to drug exposure in the first and sub-
sequent trimesters [40-42].

DELIVERY IN HIV INFECTED WOMEN

The goal of antiretroviral therapy during pregnancy is
to keep the HIV viral load as low as possible at the time
of delivery. If the level is < 50 copies of HIV RNA/ml of
blood in the 36" week of pregnancy and if there are
no obstetric contraindications, vaginal delivery is the
preferred option. If there are 400 copies of HIV RNA/ml
in the pregnant woman’s serum in the 36" week, the
delivery should be performed by elective caesarean
section. For women with a viral load of 50 - 399 copies
of HIV RNA/ml, caesarean section should be consid-
ered while also taking into account the monitoring of
the viral load throughout the pregnancy, the duration
of treatment, obstetric factors, and the opinion of the
pregnant woman. Also, it is important to note the con-
clusion drawn in previous research stating that the risk
of vertical transmission of HIV is twice as high in vagi-
nal delivery, as compared to caesarean section [31,43].
In order to reduce the probability of virus transmission
during cesarean section, it is recommended to perform
it between the 38" and 39t week of gestation [44].

If an HIV-infected pregnant woman gives birth vag-
inally, the delivery should, if possible, be carried out
according to the protocol for pregnant women who
are not infected with HIV. Earlier recommendations
to avoid amniotomy, instrumental delivery, episiot-
omy and fetal blood sampling are no longer consid-
ered valid, due to the use of antiviral therapy, which
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REVENCIJA NASTANKA HIV INFEKCUJE U
TRUDNOCI KOD SERODISKORDANTNIH PAROVA

Sero-diskordantnost podrazumeva da jedan partner
ima HIV infekciju, a da je drugi nema. Neretko i ova-
kvi parovi zele zacece bezbedno po neinficiranog par-
tnera/partnerku i potomstvo sa najmanjim rizikom za
vertikalnu transmisiju virusa. Serodiskordantne parove
treba leciti pre planirane trudnoce kako bi se maksimal-
no smanijio rizik od prenosa infekcije kako medusobno,
tako i na fetus. Ovo podrazumeva primenu antiretro-
virusne terapije za partnera/partnerku inficiranog-u
HIV-om i primenu svakodnevne profilakse pre izlaga-
nja (engl. pre-exposure prophylaxis - PrEP) neinficiranog
partnera/partnerke [49].

Kod inficiranih zena HIV-serodiskordantnih parova,
intrauterina inseminacija sa ili bez stimulacije ovulacije
uz pravilnu upotrebu kondoma moze smanijiti rizik od
prenosenja HIV-a kada je muskarac HIV neinficiran [50].

U slu¢aju da je muskarac inficiran, primena antivi-
rusne terapije moze dovesti do znacajne promene kva-
liteta sperme i posledi¢ne smanjene mogucnosti zace-
¢a[51].Jos od 1992. godine, zapocete su metode obra-
de sperme kako bi se ostvarilo za¢ece sa najmanjim
rizikom za prenos virusa [52]. Upotreba unapredenih
tehnika obrade sperme u kombinaciji sa intrauterinom
inseminacijom ili in vitro fertilizacijom pomocu intraci-
toplazmatske injekcije sperme, pokazala se veoma efi-
kasnom u sprecavanju prenosa virusa na neinficiranu
partnerku i fetus [53].

PrEP podrazumeva hemoprofilaksu, odnosno, pri-
menu specificnih antiretrovirusnih lekova za spreca-
vanje zaraze HIV-om. Upotreba kombinacije tenofo-
virdizoproksil fumarata/emtricitabina (TDF/FTC), kao
dnevnog oralnog PrEP-a za smanjenje zaraze HIV-om,
odobrena je od strane ameri¢ke Uprave za hranu i le-
kove (engl. Food and Drug Administration -FDA), 2012.
godine [54]. Indikacije za PrEP ukljucuju faktore rizika
za dobijanje HIV-a, kao sto su seksualni odnos bez kon-
doma sa partnerom sa HIV-om ili intravenska upotreba
droga. Kada se uzima kako je propisano, TDF/FTC obez-
beduje vise od 90% zastite od infekcije HIV-om [55].

Smatra se da zene koje su zatrudnele tokom kori-
$¢enja TDF/FTC kao PrEP-a mogu nastaviti sa PrEP-om
tokom cele trudnoce. Ovo je zasnovano na studiji ko-
jom je ispitivan PrEP za HIV-a u populaciji Zena koje
nisu imale HIV, a uzimale su placebo ili TDF/FTC. Nije
primecena razlika u riziku od pojave urodenih anoma-
lija izmedu ovih grupa [56].

ZAKLJUCAK

HIV infekcija utice i na trudnicu i na fetus i zato je vazno
pazljivo antenatalno, intrapartalno i postpartalno pra-
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has greatly reduced the risk of vertical transmission of
the virus [5]. The data show that the use of instruments
during childbirth is not as risky for the transmission of
infection as previously believed. The choice of the type
of operative delivery should always ensure the least
trauma to the fetus [45]. After the rupture of the fetal
membranes, the delivery should be completed within
24 hours. There are data in literature indicating that
during this period there is no increased risk of virus
transmission [46].

In order to reduce the risk of HIV transmission from
mother to the neonate during childbirth, the use of de-
layed umbilical cord clamping, of one to three minutes,
has been investigated as a possible risk factor [47]. De-
layed umbilical cord clamping is a method to reduce
the risk of anemia in the newborn baby [48]. Litera-
ture data have not shown that delaying umbilical cord
clamping increases the possibility of mother-to-new-
born HIV transmission. Due to the proven benefits of
delaying umbilical cord clamping, between one and
three minutes, this is also recommended to be applied
in deliveries of women living with HIV, or women with
an unknown HIV status [47].

PREVENTION OF HIV INFECTION DURING
PREGNANCY IN SERODISCORDANT COUPLES

Serodiscordance means that one partner has the HIV
infection while the other does not. Quite often, such
couples are looking for a mode of conception that
would be safe for the uninfected partner and that
would result in the lowest possible risk of vertical
transmission of the virus to the offspring. Serodiscor-
dant couples should be treated before the planned
pregnancy, in order to minimize the risk of transmis-
sion of infection, both to each other and to the fetus.
This implies the use of antiretroviral therapy for the
HIV-infected partner and the use of daily pre-exposure
prophylaxis (PrEP) for the non-infected partner [49].

Ininfected women, in HIV serodiscordant couples, in-
trauterine insemination, with or without ovulation stim-
ulation, with proper condom use, can reduce the risk of
HIV transmission, when the man is HIV-uninfected [50].

If the man is infected, the application of antiviral
therapy can lead to a notable change in sperm quality
and a consequent reduced possibility of conception
[51]. Since 1992, sperm processing methods have been
initiated to achieve conception with the lowest risk of
viral transmission [52]. The use of advanced sperm pro-
cessing techniques combined with intrauterine insem-
ination or in vitro fertilization using intracytoplasmic
sperm injection, has been shown to be highly effective
in preventing virus transmission to an uninfected fe-
male partner and fetus [53].
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¢enje. Osnovni ciljevi pracenja i leCenja HIV infekcije u
trudnodi su prevencija prenosa virusa na fetus, ocuva-
nje zdravlja majke i stvaranje uslova za bezbedan poro-
daj za majku i dete. U tom smislu je od velike vaznosti
postojanje nacionalnog vodica.

Za adekvatan nadzor trudnice sa HIV infekcijom
neophodan je multidisciplinarni pristup. Odluka o anti-
retrovirusnoj terapiji, kao i vremenu i nacinu porodaja,
treba da bude individualna za svaku trudnicu, a donosi
se u skladu sa serumskim nivoom virusa, klinickom sli-
kom HIV infekcije majke i stanjem fetusa.

Sukob interesa: Nije prijavljen.
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PrEP involves chemoprophylaxis, i.e., the use of
specific antiretroviral drugs to prevent HIV infection.
The use of the combination of tenofovir disoproxil
fumarate/emtricitabine (TDF/FTC), as daily oral PrEP
to reduce HIV infection, was approved by the United
States Food and Drug Administration (FDA) in 2012
[54]. Indications for PrEP include risk factors for acquir-
ing HIV, such as unprotected sex with an HIV-positive
partner or intravenous drug use. When taken as pre-
scribed, TDF/FTC provides protection against HIV in-
fection of more than 90% [55].

It is considered that women who become pregnant
while using TDF/FTC as PrEP may continue with PrEP
throughout their pregnancy. This is based on a study
that examined PrEP for HIV in a population of HIV-neg-
ative women taking placebo or TDF/FTC. There was no
difference regarding the risk of congenital anomalies
between these groups [56].

CONCLUSION

HIV infection affects both the pregnant woman and
the fetus, therefore, careful antenatal, intrapartum, and
postpartum follow-up is important. The main goals of
monitoring and treating HIV infection during pregnan-
cy are the prevention of transmission of the virus to
the fetus, the preservation of the mother’s health, and
the provision of conditions for a safe delivery for both
mother and child. In relation to this, the existence of a
national guide is of foremost importance.

A multidisciplinary approach is necessary for ade-
guate monitoring of a pregnant woman with HIV infec-
tion. The decision on antiretroviral therapy, as well as
on the time and mode of delivery, should be individual
for each pregnant woman, and is made based on the
HIV viral load, the mother’s clinical presentation of HIV
infection, and the condition of the fetus.
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