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Vertical transmission of human immunodeficiency virus (HIV) from an infected
mother to her fetus or infant can occur in utero and probably during labor and
delivery. Transmission via breast milk has also been documented. Because of limita-
tions of conventional HIV testing in infants, it is difficult to determine the rate of
transmission from an infected mother to her fetus or infant, but it is probably
between 20% and 60%, depending on the mother’s health status. Perinatal HIV
infection is a significant problem particularly in *'Pattern II'’ countries, where HIV
is spread primarily by heterosexual contact. In “’Pattern I'’ countries, where HIV
predominantly affects homosexual and bisexual men, children are infected by moth-
ers who acquired the infection through L.V, drug abuse or sexual contact with an

infected partner.

wo years after the first adult patients

with the acquired immunodeficiency
syndrome (AIDS) were reported, cases of
a similar syndrome in infants and chil-
dren were described (1-6). Since these
early reports, the number of cases of pe-
diatric AIDS has continued to increase
worldwide at the same rate as that of
AIDS cases in adults (7, 8). However, un-
derreporting of AIDS cases probably oc-
curs more frequently among infants and
children than among adults because the
clinical presentation of human immuno-
deficiency virus (HIV) infection is more
subtle and serologic tests are less reliable
in this population.

Like adults, children can acquire AIDS
by transfusion of infected blood or blood
products (9-11); as indicated in Table 1,
up to 30% of the infected children may
acquire their infections by this route (7, 8,
12). Another potential mode of HIV
transmission in developing countries is
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by ““medical” injections with contami-
nated syringes or needles (12, 13). How-
ever, by far the most important risk factor
for AIDS in children is vertical transmis-
sion from an infected mother to her fetus
or infant (13-19). Casual transmission of
HIV between adults and children has not
been documented, even in crowded
housing with unsanitary conditions
where there have been two or more in~
fected people per family (14, 15).

VERTICAL HIV TRANSMISSION

Vertical transmission of HIV occurs
transplacentally during pregnancy and
probably during labor and delivery as a
result of contact with contaminated blood
or body fluids. In addition, postpartum
transmission via infected breast miik has
been documented.

Because the transmission mechanisms
have not been fully elucidated and sero-
logic methods commonly used to diag-
nose HIV infection in infants are unrelia-
ble, it is difficult to determine the precise
rate of transmission. Mothers infected



Table 1. Known and suspected routes of pediatric HIV transmission, showing reported
percentages of transmission by those routes in developed and developing countries.

Developed Developing
Route of transmission countries countries
Vertical (perinatal) transmission® 70-80% 80-100%
Transfusions 20-30% 0-20%
““Medical’’ injections Not reported Suspected
Casual transmission Not reported Not reported

AIncluding transmission of HIV during delivery and by infected breast milk,

with HIV produce IgG antibodies that are
transferred to the fetus transplacentally,
resulting in cord blood being positive for
antibody when tested by enzyme-linked
immunosorbent assay (ELISA) or the
Western blot (WB) technique.

As many as 25% of the infants seropos-
itive at birth will continue to have mater-
nal antibody beyond one year of age,
while a similar percentage of those in-
fected may not be identified by ELISA
anti-HIV screening alone (20). Because
neonates are not fully immunocompe-
tent, they produce a less vigorous anti-
body response to HIV infection (21). In-
deed, fetal synthesis of specific IgM
antibody is not a useful marker of infec-
tion in utero because it is short-lived and
because of nonspecific binding of IgM
(22).

Demonstration of virus by the method
of in situ hybridization is promising but
is technically difficult and not always suc-
cessful (16). Viral culture is the definitive
method for confirming infection in the
neonate. For these reasons, there is a
wide range in the apparent rate of trans-
mission from an infected mother to her
fetus or infant, available studies having
reported transmission rates that range
from 0% to 70% (4-6, 23-37). The true
transmission rate is probably between
20% and 60%, depending on the health
status of the mother. In general, the
transmission rate appears higher among
women with more advanced disease (6,
20, 32).-

Intrauterine Transmission

A substantial number of reports sup-
port the occurrence of intrauterine trans-
mission (I-3, 38, 39). Intrauterine HIV
infection selectively affecting one mono-
zygotic twin and not the other has also
been reported (40). The exact period at
which HIV infection of the fetus occurs is
not yet known. However, HIV has been
detected in fetal tissues at 15 and 20
weeks of gestation (41, 42). In addition,
studies of AIDS patients’ sex partners
have shown that seropositive women
have twice as many miscarriages as sero-
negative ones, with most of these miscar-
riages occurring during the first trimester
of pregnancy (43). In utero HIV infection
could also account for the rare occurrence
of a dysmorphic syndrome in children
born to seropositive mothers (44).

Transmission during Labor and
Delivery

HIV has been isolated from cervical se-
cretions (45, 46), which suggests that
they could be a source of infection. Trans-
mission by this route is commonly seen
in other diseases caused by vertically
transmitted agents such as cytomega-
lovirus and herpes simplex. To reduce
this risk, it has been suggested that sero-
positive women should be delivered by
cesarean section (26). However, there is
no convincing evidence that cesarean
section reduces the risk of HIV transmis-
sion to newborns.
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Transmission via Breast Milk

HIV is present at high titers in cell-free
breast milk and in the cellular fraction of
colostrum (47). Transmission of another
retrovirus, human T-cell leukemia virus
type I (HTLV-I), via breast milk has been
reported (48). In addition, five cases of
HIV transmission by infected breast milk
have recently been documented (49-52).
In all cases the nursing mother was either
symptomatic or recently infected by
transfusion with HIV-contaminated
blood.

Breast-feeding during the period of ma-
ternal seroconversion may carry more
risk of transmission (50). However, in the
usual situation of an infected mother
breast-feeding her infant, the risk of
transmission appears to be low (53).
Forty-eight infants less than one year of
age became HIV-seronegative or re-
mained seronegative while being breast-
fed by HIV-seropositive mothers. These
children who remained seronegative or
became seronegative were breast-fed for
at least as long a period as those who
remained seropositive.

In industrialized countries it may be
appropriate to follow U.S. Centers for
Disease Control guidelines that recom-
mend that infected women stop breast-
feeding their infants. However, in devel-
oping countries a major cause of infant
death is diarrheal disease, which can be
directly linked to artificial feeding. Until
more information is available, infected
women from impoverished areas of the
world are better advised to continue
breast-feeding.

THE IMPORTANCE OF PERINATAL
INFECTIONS

The actual numbers of pediatric AIDS
cases and of HIV-infected children is un-
known. However, an indirect way to de-
termine the importance of pediatric AIDS
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is to analyze the pattern of transmission
of HIV in heterosexual adults and partic-
ularly in women of childbearing age. In
general, the situation in most countries
corresponds to one of two recognized
patterns.

Pattern 1

In North America, Western Europe,
parts of South America, Australia, and
New Zealand, AIDS is primarily a dis-
ease of young homosexual and bisexual
men. This is reflected by a large differ-
ence in the sex ratio (the male to female
ratio is approximately 8:1 in Western Eu-
rope and 11.5:1 in the United States).
These regions exhibit the ‘‘Pattern I
type of HIV distribution (54).

Under these circumstances, children
are less likely to be infected. In the
United States and Western Europe, re-
spectively, only 1.5% and 2.5% of all
AIDS cases occur among children under
13 years of age (7, 8). Underscoring this
point, 70% of the children with AIDS in
the United States and 68% of those with
AIDS in Western Europe come from fam-
ilies in which the mother has AIDS or is
infected with HIV.

It is also true that in the industrialized
countries perinatal transmission usually
occurs among women who belong to one
of the following high-risk groups: intra-
venous drug abusers, women originally
from regions where heterosexual trans-
mission of HIV is common (Central Af-
rica, the Caribbean), and women who
have received a blood transfusion or who
have an infected sex partner.

Actually, in Pattern I countries intrave-
nous drug abuse has been the source of
most AIDS cases contracted through het-
erosexual contact and the indirect source
of most perinatally acquired AIDS cases.
In the United States, women account for
notably high percentages of the patients
infected through intravenous drug abuse



and heterosexual contact. Specifically,
while they account for only 8% of all
AIDS cases in the United States, 19% of
all cases acquired through intravenous
drug abuse and 52% of those acquired by
heterosexual contact have occurred in
women. HIV transmission by these two
routes is particularly important among
black and Hispanic women, who account
for 71% of all female AIDS cases. As a
result of the large number of AIDS cases
acquired in this manner by women in
these minorities, 75% of all children with
AIDS, 80% of those under five years of
age, and 85% of all those infected perina-
tally are black or Hispanic youngsters.

HIV seroprevalence rates in the sexu-
ally active heterosexual population have
direct consequences for perinatal infec-
tions. As could be expected, HIV sero-
positivity rates tend to be highest among
risk groups living in geographic locations
with the largest numbers of reported
AIDS cases. As Table 2 indicates, sero-
prevalence rates among intravenous
drug abusers have been found to range
from 1% in Dallas, Texas, to 61% in New
York City. Similarly, HIV seropositivity
rates for female prostitutes in the United
States have been found to vary from 0%
to over 45%, with the highest rates occur-
ring among prostitutes who are also in-
travenous drug abusers (55).

HIV seropositivity rates among women

of childbearing age tend to be highest in
populations served by inner-city hospi-
tals located in places reporting large
numbers of AIDS cases. Hence, rates
found among women of childbearing age
served by inner-city hospitals in Massa-
chusetts and New York were respectively
0.8% and 1.6%; rates were lower and
comparable in both states (0.13%) among
women using hospitals in nonmetropoli-
tan areas (56, 57).

HIV seropositivity rates over 3% have
been found among parturients in New
York City. It is estimated that 1,620 to
4,800 HIV-infected infants are born each
year in the United States (57), 900 in New
York State alone. The seropositivity rate
among newborns in New York State is
0.83%, while rates as high as 2.29% have
been recorded in the Bronx, New York
City (58).

Pattern II

In Pattern II regions, heterosexual con-
tact with an infected person is the pre-
dominant mode of HIV transmission.
Such regions include Central, East, and
West Africa, as well as the Caribbean.
The overall male to female ratio of AIDS
cases in these regions is 1.5 to 1.

Women in Pattern II countries usually
acquire the infection from infected het-
erosexual or bisexual men. However,

Table 2. HIV seroprevalence rates found among selected U.S. populations.

%

Group Place seropositive Year(s) Source
I.V. drug abusers Dallas, Texas 1 1987 57
New York City 61 1986 57
Prostitutes Las Vegas, Nevada 0 1986-1987 56
New Jersey 45 1986-1987 56
Women of Inner-city hospitals,
childbearing age Massachusetts 0.8 1988 58
Inner-city hospitals,
New York 1.6-3 1988 58
Newborns New York State 0.8 1988 59
Bronx, New York City 2.3 1987 59
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rapid risk-factor changes from bisexual
contact to heterosexual contact have oc-
curred in Haiti and other Caribbean
countries, resulting in a doubling of the
percentage of female AIDS patients
within a five-year period (59-61). Indeed,
while the roles of risk factors in Haiti
such as bisexuality and receipt of blood
transfusions have progressively de-
creased, the percentages of patients hav-
ing a spouse with AIDS or admitting to
prostitution have tripled within the same
period.

This shift from a primarily bisexual
mode of transmission to a heterosexual
mode of transmission could occur in
countries that now fit Pattern I, resulting
in more women and children being in-
fected. In Pattern II countries, blood
transfusion is the second most important
risk factor, particularly among women
(59, 62).

In contrast to the picture in Pattern I
countries, intravenous drug abuse is
rarely reported in Africa and is only
found among 1% of the Caribbean AIDS
patients outside Bermuda and Puerto
Rico, where intravenous drug abuse is
important. The possible role of “medi-
cal” injections in the transmission of HIV
by contaminated needles or syringes has
been raised in Pattern II countries but is
difficult to assess (12, 13).

As a result of the important role of het-
erosexual transmission in Pattern II coun-
tries, prostitutes are both the victims and
the prime reservoir of HIV. However, the
seropositivity rate among prostitutes var-
ies according to their geographic loca-
tion, socioeconomic status, and associ-
ated sexually transmitted diseases (59,
62-66). In Africa, HIV seropositivity
among prostitutes is much higher in Cen-
tral and East African countries (27-88%)
than in West and North Africa (1-20%)
(see Table 3).

Though prostitution plays a significant
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Table 3. HIV seroprevalence rates among
prostitutes of four Pattern Il countries, as
determined by ELISA with Western blot or
radioimmunoassay confirmation.

%

Country and region seropositive Year
Rwanda (Butare),

East Africa 88 1984
Kenya (Nairobi),

East Africa 67 1985
Zaire (Kinshasa),

Central Africa 27 1985
Haiti (Port-au-Prince),

Caribbean 66 1987

role in the spread of HIV (67-69), the
seroprevalence rate among apparently
healthy women of childbearing age re-
veals that a surprisingly large proportion
of those living in urban areas are infected
with the virus (Table 4). Overall, 3% to
7% of the apparently healthy women in
some parts of Africa and the Caribbean
may be seropositive (59, 62, 70-74).
These rates are much higher than those
generally reported in the United States

Table 4. Seroprevalence of HIV among
women of childbearing age in certain African,
Caribbean, and North American localities, as
indicated by ELISA with Western blot or
radioimmunoassay confirmation.

City/country %
and region seropositive  Year
Africa:
Kinshasa, Zaire
(Central Africa) 5 1980
Dar es Salaam, United
Republic of Tanzania
(East Africa) 3.6 1986
Malawi (Southern Africa) 4 1986
North America:
Bronx, NY, USA 2.6 1986
New York, NY, USA 3 1987
Jacksonville, Florida, USA 0.7 1986
Caribbean:
Port-au-Prince, Haiti 8 1987
San Juan, Puerto Rico 1.7 1986




(25, 55, 57). Rates are usually higher in
urban than in rural areas.

Perinatal transmission is a significant
problem in Pattern II countries. Up to
35% of all AIDS cases occur among chil-
dren {75, 76), with more than 80% and up
to 100% of all pediatric subjects with
AIDS being born to seropositive mothers
(12, 15, 17, 77). However, even the large
number of pediatric AIDS cases reported
in Pattern II countries underrepresents
the real problem.

Among other things, because of the
high infant mortality from diarrheal and
respiratory infections, the full impact of
HIV in the pediatric population is not
well-defined. Seropositive women in
Haiti and parts of Africa have reported
having lost at least twice as many infants
prior to their current pregnancy as had
seronegative women (6, 43). One-third of
the children with diarrhea who died after
discharge from a rehydration unit in
Port-au-Prince had antibody to HIV (78).
Therefore, it appears that a majority of
the children in the developing countries
who are infected with HIV may not live
long enough to develop clinical AIDS. It
has been found that the mortality rate
among children 0-5 years old born to
HIV seropositive mothers is 99 deaths
per thousand person-months, as com-
pared to one death per thousand person-
months among seronegative children
(15).

Severe malnutrition is also common
among seropositive children (15, 78), and
may be a presenting manifestation of
HIV infection (79). Forty-five percent of
children 2 to 29 months old who were
hospitalized consecutively for severe
malnutrition in pediatric wards in Bu-
jumbura, Burundi, were HIV seroposi-
tive (80). Most of these children were ex-
pected to die, since severe malnutrition is
a major determinant of death among chil-
dren in developing countries.

PROBLEMS ASSOCIATED WITH
CONTROL OF PERINATAL
INFECTIONS

Control of perinatal infection depends
on effective measures to prevent HIV
transmission in women.

Transfusion of infected blood and
blood products is an important mode of
HIV transmission in countries where
mandatory screening procedures are not
in effect. Although present blood screen-
ing procedures for HIV appear simple,
their cost is prohibitive in most develop-
ing countries. The present cost of the
ELISA test used by most blood banks for

screening blood and blood products may
be the equivalent of three to ten times the
amount many developing countries are
spending for health care per person an-
nually. In addition, the necessary infra-
structure for adequately performing the
test is not available in remote villages.
The best approach at present may be to
use rapid and simple methods for HIV
testing that do not require complicated
equipment (81-83). Some of these tests
appear to have good specificity but more
variable sensitivity (84).

Even more important than blood
screening are control measures designed
to prevent HIV transmission involving
women who are 1.V. drug abusers or who
have acquired the infection by heterosex-
ual contact. This target population can be
more readily identified in Pattern I coun-
tries, where a sigm'ﬁcant proportion of
infected women are 1.V. drug abusers or
sex partners of I.V. drug abusers. In
countries where such drug abuse is im-
portant, information campaigns directed
at adolescents should pay particular at-
tention to education on drug abuse.

In contrast to the situation in Pattern I
countries, most women in Pattern II
countries may not belong to any high-
risk group or recall any high-risk expo-
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sure to HIV. One possible approach for
identifying potentially infected men and
women in Pattern II countries would be
to screen the following groups:

1. Those with symptoms, signs, or in-
fections associated with the pres-
ence of HIV;!

2. Sex partners of seropositive individ-
uals and of patients with AIDS or
suspected AIDS;

3. Those with other sexually transmit-
ted diseases;

4. Those having children with AIDS or
suspected AIDS;

5. Those who have received a blood
transfusion within the last 10 years;

6. Pregnant women early in the course
of pregnancy;

7. Women with previous miscarriage
or death of a child 0-5 years old
within the last 10 years;

8. All male and female prostitutes (85).

Like blood screening for HIV, identifica-
tion of potentially infected individuals is
a continuing process that will require
funds not readily available in countries
where it would be most appropriate.

Once seropositive women are identi-
fied, information and counseling to pre-
vent heterosexual spread and perinatal
transmission should be initiated. Also,
women should be informed about their
risk of sexually acquiring HIV and should
be encouraged to have only one lifetime
sexual partner. In addition, women who
have more than one regular sexual part-

‘Common signs and symptoms or infections associ-

ated with HIV in Pattern II countries include the
following: (1) chronic diarrhea with severe weight
loss (>10% of body weight in three months), (2)
prurigo, (3) persistent or intermittent fever, (4) un-
explained lymphadenopathy, (5) thrush, (6) herpes
zoster, (7) genital herpes, and (8) nontyphoid sal-
monellosis.
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ner and those who have sexual contact
with HIV-infected men should be told to
reduce their risk by insisting that their
partners always use condoms during in-
tercourse.

It is also true, however, that in many
developing countries where women de-
pend on men for support, they may have
no choice regarding whether or not their
sexual partners use condoms. In addi-
tion, the target population in both devel-
oped and developing countries may not
be very responsive to health education
strategies. The high illiteracy rates pre-
vailing in Pattern II countries and the lack
of motivation of I.V. drug abusers in Pat-
tern I countries are not conducive to
health interventions. Contraceptive
methods including condoms are available
and often free in many developing coun-
tries, and yet less than 5-10% of the
women of childbearing age actually use
them.

Infected women already pregnant
should be made aware of the high rate of
vertical transmission and the likelihood
of manifest disease in their offspring. In
addition, infected pregnant women
should be informed of the high probabil-
ity that they may develop AIDS and die
before their child is five years old. If pos-
sible, termination of pregnancy should
be offered to women who desire it; how-
ever, in many countries elective abortion
isillegal.

Serosurveys in almost all countries
have shown a higher HIV seropositivity
rate in urban than in rural areas. This dif-
ference is probably related to the greater
sexual promiscuity, particularly sexual
contact with prostitutes, existing in large
cities.

Health education should be directed at
all sexually active individuals. Ongoing
educational interventions have been suc-
cessful in convincing prostitutes to use
condoms (86, 87). In male-dominant soci-
eties, another approach is to convince



men to use condoms when practicing
“risky sex.” In Haiti, women who be-
come infected usually have one male sex
partner who in turn has had many other
sex partners and contact with prostitutes.
Hence, the control of the infection in
women and children in Haiti is depen-
dent upon control of the infection in
men. Within this context, it should be
noted that a limitation on the number of
sex partners may not be easily accepted
in societies where polygamy is common.

Once health education interventions
are developed, the most pressing need is
to monitor their efficacy in leading to
fewer sexual partners, reduced contact
with prostitutes, and increased utiliza-
tion of condoms. A multisectoral ap-
proach should be used in every commu-
nity to mobilize all members in an open
crusade against what has become a chal-
lenge for society, a challenge for the
world.
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