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SUMMARY

T-helper cell responses to HIV have been associated with protection against maternal-infant HIV

transmission in the absence of antiretroviral treatment, but the effects of antiretroviral treatment, now

widely used for prevention, on development of these cell-mediated responses is unknown. We tested

whether development of T-helper cell responses to HIV and other antigens would be affected by

exposure to short-course regimens of zidovudine-lamivudine (ZDV-3TC) given to prevent maternal-

infant HIV transmission. Cord blood samples were collected from 41 infants of HIV-infected mothers

enrolled in a clinical trial in which they were treated with regimens of ZDV-3TC and from 29 infants

whose HIV-infected mothers were not treated with any antiretroviral drugs. T-helper cell reactivity to

HIV envelope peptides and other antigens was measured in vitro using a sensitive culture supernatant

titration assay based on IL-2-dependent proliferation. Infants in the clinical trial were followed to

18 months to determine their HIV infection status, and venous blood samples were re-tested at 4´5 and

9 months for T-cell reactivity to HIV. HIV-stimulated T-helper cell reactivity in cord blood was detected

10-fold less frequently among those exposed to antiretroviral prophylaxis (2´4%) than among those

unexposed (24´1%) (P � 0´007). Reductions in HIV-stimulated responses in cord blood occurred despite

detectable HIV RNA (mean 3´38 standard deviation 0´76 log10 copies per ml) at delivery among treated

women and occurred independent of treatment duration. Our results suggest that short-course

antiretroviral treatment given to prevent maternal-infant HIV transmission may attenuate HIV-

stimulated T-cell memory responses in the neonate.
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INTRODUCTION

There is accumulating evidence to support the importance of HIV-

specific cell-mediated immune responses in protection against

sexual and maternal-infant HIV transmission [1,2]. T-helper

cell and cytotoxic T-lymphocyte (CTL) responses to HIV are

frequently detected in individuals exposed to HIV, often

repeatedly and over extended periods, but who remain apparently

protected against infection [3±10]. It has been inferred, but has

proved difficult to demonstrate, that these cellular responses

constitute a component of acquired immunity to HIV. Uninfected

infants of HIV-infected mothers are a special case of an `exposed-

uninfected' population. HIV-specific CTL responses have been

documented in some uninfected infants of untreated, HIV-infected

mothers [11±15], but not all studies have been able to elicit

CTL responses in exposed uninfected neonates [16]. In contrast,

T-helper cell responses to HIV have been consistently observed

among 20±40% of uninfected infants and correlate with reduced

risk of maternal-infant HIV transmission [17,18] even when the

child is re-exposed to HIV via breast-feeding [19].

Use of antiretroviral treatment is now widespread to prevent

maternal-infant HIV transmission in richer countries, with

international research efforts devoted to testing shorter and

simpler regimens more applicable to low resource settings where

the HIV epidemic predominates. Even short antiretroviral regi-

mens can substantially reduce transmission [20±22] although the

mechanisms which account for observed benefits are still poorly
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understood. Anti-retroviral-drug-induced suppression of maternal

viral load appears to account for only a small proportion of the

reduction in transmission [23]. Effects of antiretroviral treatment

on newborn immune function, particularly on development of

cell-mediated immune responses to HIV thought to be important

in protection against infection in the absence of antiretroviral

treatment, have not been investigated. To address this gap, we

tested whether exposure to short-course regimens of zidovudine-

lamivudine (ZDV-3TC) given to prevent maternal-infant HIV

transmission would affect development of T-helper cell

responses to HIV and other antigens among uninfected infants

of HIV-infected mothers.

METHODS

The study population included HIV-seropositive women and their

infants enrolled at the Soweto, South Africa, site of the UNAIDS-

sponsored clinical trial of short-course ZDV-3TC [24,25]. As part

of the clinical trial, women had been randomized to one of four

groups. The first group of women received 300 mg ZDV and

150 mg 3TC twice daily from 36 weeks. From the onset of labour,

they received 300±600 mg ZDV then 300 mg every 3 h and

150 mg 3TC every 12 h until delivery, and for one week

postpartum. Neonates were given 4 mg ZDV and 2 mg 3TC per

kg twice daily for one week. The second group received only the

intrapartum and postpartum components of the regimen; the third

group only the intrapartum component; and the fourth group

placebo. The inclusion criteria for the clinical trial were

availability for enrolment at less than 38 weeks gestation,

haemoglobin . 8 g/dl, and no prior antiretroviral drug treatment.

Written, informed consent was obtained from all study participants.

Over a specified period of time, cord blood was collected

from all possible clinical trial participants delivering at the site.

Cord blood was collected by cordocentesis, to avoid maternal

contamination, immediately after delivery of the placenta.

Samples from 47 deliveries were collected (Table 1). A venous

blood sample was collected from these infants, if possible, at 4´5

and 9 months. All samples were drawn into EDTA tubes.

Since the placebo group was suspended soon after sample

collection for the present study began, only 6/47 cord blood

samples collected were from the placebo group. We therefore

supplemented the study by collecting anonymous cord blood from

23 infants of HIV-seropositive women at the same site who did

not receive any antiretroviral treatment. Routine antiretroviral

treatment was not available at the time this study was conducted.

Cord blood samples from 23 HIV-seronegative women at the

same site were collected as controls.

Infant blood sampling at regular intervals to 18 months

occurred as part of the larger clinical trial to determine the

child's infection status. All 6 week samples were tested with HIV

DNA PCR. If this result was positive, the birth sample was

PCR tested to establish the timing of infection. All available 12,

15 and 18 month samples were tested for HIV antibodies. A child

was defined as infected on the basis of a positive 6 week PCR and

was defined as uninfected if the 6 week PCR test was negative

and, at 12 months or older, the child seroreverted to become HIV

antibody negative. HIV RNA was quantified in maternal plasma

collected at the time of delivery using the Chiron bDNA assay in

10 of the women treated with antiretroviral drugs. Only 2/47

infants included in the clinical trial were breast-fed; all the others

were fed with milk formula from birth. Identifying information

was not collected on mother-child pairs who were not part of the

clinical trial (i.e. 23 untreated HIV-seropositive mothers and 23

HIV-seronegative mothers for whom only anonymous cord blood

was collected) thus they were not available for follow-up.

Samples were tested within 24 h for in vitro T-helper cell

responses to HIV envelope peptides and other antigens using a

sensitive culture supernatant titration assay based on IL-2-

dependent proliferation in a continuous T lymphocyte cell line

(CTLL) as previously described [3±5,7±10,18,26,27]. A cocktail

of synthetic envelope peptides (shown in Table 2) were used to

measure HIV-specific responses [28±30]. Responses to phytohe-

maglutinin (PHA), to nonviral cellular antigens using undepleted

allogenic peripheral blood leucocytes (ALLO) and allogenic

peripheral blood leucocytes depleted of antigen presenting cells

(APC) by nylon wool adherence (ALLO-NWD), and to recall

antigen using Influenza A (FLU) were assessed. Leukocytes for

the ALLO and ALLO-NWD stimuli were prepared and aliquoted

Table 1. Clinical characteristics of HIV-seropositive mother-child pairs enrolled in the clinical trial of zidovudine-

lamivudine for whom cord blood samples were collected

Randomized to receive

antiretroviral treatment

Randomized

to placebo Total

N 41 6 47

Mean (standard deviation)

CD4 1 T-lymphocyte count 459 ^ 322 437 ^ 246 456 ^ 311

Ratio CD4:CD8 0´61 ^ 0´41 0´58 ^ 0´27 0´61 ^ 0´40

Age (years) 27 ^ 4´6 23 ^ 7´8 27 ^ 5´2

Gestational Age (weeks) 39 ^ 1´6 39 ^ 0´7 39 ^ 1´5

Birth weight (grams) 3020 ^ 375 3112 ^ 319 3031 ^ 366

Percent (n/N)

Infant gender male 61 (25/41) 50 (3/6) 60 (28/47)

Primiparity 27 (11/41) 33 (2/6) 28 (13/47)

HIV-related symptoms 2.4 (1/41) 0 (0/6) 2´1 (1/47)

Infant breast-fed 2´4 (1/41) 17 (1/6) 4´3 (2/47)

Infant HIV-infected 5´0 (2/40) 0 (0/6) 4´3 (2/46)*

* One infant was lost to follow-up before HIV status could be determined
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at the National Cancer Institute from a pool of irradiated (50 Gy)

cells from two healthy adult blood donors and shipped on dry ice

to Johannesburg for use.

The HIV stimulus was selected based on previous studies

which have identified these peptides to be broadly immunogenic

across MHC haplotypes [28±30], and which have documented T-

helper cell responses to these peptides in several, independent

populations of exposed, uninfected individuals [3,5,7,8,18,27]

suggesting some role in protection against primary infection. As

positive control antigens, PHA, ALLO and ALLO-NWD were

used. PHA was selected to measure helper T-cell responses to

mitogen, a powerful stimulus eliciting nonspecific responses

independent of priming or APC function. ALLO was selected

to measure response to weaker allogenic stimulation, also

nonspecific and independent of prior priming, but requiring

APC function. Since the ALLO stimulus itself may provide some

APC help in culture, we also used a stimulus consisting of

allogenic cells depleted of their APC (ALLO-NWD). This was

used to confirm APC function of the cord blood leucocytes

themselves. As a negative control antigen, we selected the recall

antigen FLU [31,32]. A positive response to this antigen would

imply helper T-cell response, APC function, and prior antigenic

priming to this virus either because of an intrauterine infection or

immunization after contact with the virus in utero. One prior study

had observed response to this stimulus to be rare in cord blood

leucocytes [18].

Within 24 h of sample collection, mononuclear cells were

separated on Ficoll-Hypaque, washed twice in PBS, and the

number of viable leucocytes determined by trypan blue exclusion.

PBMC were re-suspended at 3 � 106/ml in RPMI containing

100 U/ml penicillin and 2 mm glutamine. 3 � 105 PBL were

placed in flat bottom wells of a microtitre culture plate in a final

volume of 0´2 ml along with the stimuli: synthetic HIV-1 (env) at

a final concentration of 2´5 mm, ALLO and ALLO-NWD at

1 � 105 cells per well, FLU at 1 : 500, and PHA at a final

concentration of 1 : 100. Three replicates and controls were

performed for each stimulus. Human AB serum (5% in medium)

was added to each well an hour after sensitization, and, anti-IL-2

receptor antibody (monoclonal anti-Tac) was added to the cell

cultures on the first day (concentration 2 mg/ml) to inhibit IL-2

consumption.

The ability of PBMC to produce stimulus-induced IL-2 was

determined by culturing the PBMC at 378C in a moist, 7% CO2

atmosphere in flat-bottomed tissue culture plates for 7 days.

Culture supernatants were then harvested, frozen and stored at

2 208C until assayed for IL-2 production.

The IL-2 production assay consisted of culturing 8 � 103 IL-2

dependent CTLL [33,34] per well in the presence of three two-

fold dilutions of un-stimulated or stimulated culture supernatants.

Twenty-four hours later, the cultures were pulsed with 1uCi of
3H-thymidine and harvested after 18 h using a 96-well cell

harvester. 3H determinations were made using a LKB Beta-plate

spectrometer.

Results were expressed as stimulation indices (SI) which are

the ratios of the mean counts per minute (cpm) in stimulated to

un-stimulated cultures. Stimulation indices . 3 were considered

as a positive response to a particular antigen. Fisher's exact test

(P-value 2-tailed) was used to compare the proportions positive

across groups. Mann Whitney U-tests were used to compare the

maternal HIV RNA copy numbers.

RESULTS

T-helper cell reactivity to HIV envelope peptides was rare (1/41;

2´4%) among infants whose HIV-seropositive mothers received

any antiretroviral treatment. In contrast, reactivity to HIV peptides

was 10-fold more frequent (7/29;24´1%) among infants of HIV-

seropositive women who received no treatment (P � 0´007)

(Table 3). None of the 23 control samples from HIV-seronegative

women responded to synthetic HIV envelope peptides. Responses

to other stimuli were similar among cord blood from HIV-

seropositive and HIV-seronegative women (Table 3).

HIV RNA was above the threshold of detection at delivery in

all women treated with antiretroviral drugs (mean [standard

deviation] 3´38[0´76] log10 copies per ml). If ZDV-3TC was

started during pregnancy, RNA copy numbers were lower

(although not statistically significantly lower) (mean 3´19[0´66])

than if drugs were only started at the onset of labour (mean

3´51[0´86]). However, the reduction in HIV-stimulated responses

among the treated group was observed regardless of the duration

of exposure to antiretroviral treatment (Fig. 1).

Anti-retroviral treatment was not significantly associated with

reduced helper cell responses to other stimuli. Most samples were

strongly reactive to PHA, and the magnitude of stimulation

indices did not differ between treated and untreated. Percentage of

samples reactive to ALLO and to ALLO-NWD were similar

among treated and untreated. The percentage responding to FLU

was lower among those whose mothers were treated with

antiretroviral drugs, but the difference did not reach significance

(Table 3). Examples of cord blood responses to each stimulus

from 6 subjects is shown in Figure 2.

A hierarchical trend in responses to the stimuli was observed:

a response to PHA occurred among all who responded to ALLO

(49/49), and response to ALLO among most (28/35) responding to

ALLO-NWD and among most (7/8) responding to HIV peptides.

However, response to HIV peptides was independent of response

to ALLO-NWD (responses to HIV were observed among 3/35

who responded to ALLO-NWD and among 5/55 who did not)

(Table 4). Discordance between HIV and FLU results were

common, occurring among 7 of the cord blood samples tested.

Among the 41 infants exposed to antiretroviral prophylaxis,

the one infant who had had a positive HIV-stimulated T-helper

cell response in cord blood was found to be uninfected on follow-

up, and had no detectable T-cell responses to HIV when tested

again at 4´5 and at 9 months whereas 2/39 (5´1%) who had no

detectable T-cell response to HIV in cord blood were found to be

HIV-infected on later follow-up. One of the infected infants was

PCR positive at birth, the other was PCR negative at birth and

Table 2. HIV-1 envelope synthetic peptides [28±30] used to stimulate

IL-2 production

HIV-1 gp160 peptides Peptide sequences Amino acid residue

Constant regions

T2 HEDIISLWDQSLK aa 112±124

T1 KQIINMWQEVGKAMYA aa 428±443

TH4´1 DRVIEVVQGAYRAIR aa 834±848

Hypervariable loop

P18 MN RIHIGPGRAFYTTKN aa 315±329

P18 IIB RIQRGPGRAFVTIGK aa 315±329

Reduced T-helper reactivity to HIV in cord blood after maternal antiretroviral treatment 445

q 2001 Blackwell Science Ltd, Clinical and Experimental Immunology, 123:443±450



PCR positive at 6 weeks. One child was lost to follow-up before

HIV status could be determined. The transmission rate is

consistent with that observed in the larger clinical trial cohort

recruited at this site (,8%) [24,25].

The drug-associated reduction in HIV-stimulated responses

appeared to be transient. When re-tested at 4´5 and/or 9 months, 5/

30 (16´7%) infants exposed to ZDV-3TC perinatal treatment had

HIV-stimulated helper cell responses in venous blood compared

to the 1/41 (2´4%) in cord blood (P � 0´03). No postnatal

antiretroviral therapy, other than the one week component of the

prevention regimen, was given to these infants. Only one of the

infants responding to HIV-stimulation during the first year of life

was infected; she reacted to HIV at 9 months but the cord blood

had not responded. Thus among uninfected infants of HIV-

seropositive mothers treated with short-course ZDV-3TC, 4/29

(13´8%) elicited T-helper cell responses to HIV envelope peptides

at 4´5 or 9 months compared to 1/38 (2´6%) in cord blood

(P � 0´08). None of these responding infants was breast-fed. The

results of infants with discordance in HIV-stimulated T-helper cell

responses between cord and venous blood samples are shown in

Fig. 3. Of the other 6 children in the trial's placebo arm, none was

found to be infected (Table 1), and of the 4 available for follow-up

T-cell function testing, none had HIV-specific responses.

DISCUSSION

This study was designed to investigate fetal cell-mediated immune

responses following treatment with short-course antiretroviral

therapy to reduce maternal-infant HIV transmission. We observed

that whereas T-helper cell responses to HIV peptides were elicited

in cord blood from a quarter of infants from untreated HIV-

infected mothers, these responses were almost entirely absent in

cord blood from infants of mothers treated with ZDV-3TC. Thus

it appears unlikely that strengthening of fetal T-helper cell

Table 3. T-helper cell responses to HIV and other stimuli in cord blood from infants of HIV-seronegative women and HIV-seropositive women treated or

untreated with short course zidovudine-lamivudine to prevent transmission

Stimulus*

N (%) infants with positive T-helper cell responses to each stimulus in cord blood

HIV-seronegative women

(n � 23)

HIV-seropositive women

Anti-retroviral

treatment (n � 41)

No treatment

(n � 29) P-value²

HIV peptides 0 (00´0) 1 (2´4) 7 (24´1) 0´007

PHA 23 (100´0) 39 (95´1) 28 (96´6) . 0´99

ALLO 10 (50´0)³ 21 (51´2) 18 (62´1) 0´466

ALLO-NWD 7 (35´0)³ 16 (39´0) 11 (37´9) . 0´99

FLU 0 (00´0) 3 (7´3) 6 (20´7) 0´148

* HIV peptides were a cocktail of synthetic envelope peptides (T1, T2, TH4´1, P18 MN, P18 IIIB). PHA (phytohemaglutinin) was used as mitogen,

ALLO was a pool of undepleted leucocytes from 2 unrelated donors as stimulator cells, ALLO-NWD was a pool of leucocytes from 2 unrelated donors

depleted of antigen presenting cells by nylon wool adherence as stimulator cells, and influenza A (FLU).

² Two-tailed P-value from Fisher's exact test comparing treated and untreated groups.

³ Responses to ALLO and ALLO-NWD were measured only among 20 control samples.
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Fig. 1. Strength of T-cell responses to HIV envelope peptides in cord blood by exposure to antiretroviral drugs. Dashed line shows

stimulation index of 3 above which was considered a positive response.
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responses to HIV explains benefits of antiretroviral treatment

since antiretroviral exposure appears to reduce these responses.

Significant reductions in T-helper reactivity was observed only

for HIV-specific responses. No differences were observed in

responses to PHA, ALLO and ALLO-NWD, and differences in

FLU responses were not significant.

Early discontinuation of the placebo group in the clinical trial

precluded comparing cord blood responses among those randomly

assigned to treatment versus no treatment. We therefore collected

an unselected sample of anonymous cord bloods from the same

site soon after the end of the clinical trial as untreated controls.

Clinical trial participants were representative of the population of

women receiving care at the site, since inclusion criteria were

broad, hence there is little reason to believe that that the

anonymous controls differed appreciably from the trial partici-

pants. The frequency of detection of HIV-stimulated T-cell

responses among the anonymous control group (24%) is also

highly similar to that observed in other populations of untreated,

HIV-seropositive deliveries (Table 5). Small variations in mater-

nal clinical parameters between the two groups are unlikely to

account for a 10-fold difference in HIV-stimulated responses.

Reasons for the reduction in HIV-stimulated T-helper cell

responses associated with antiretroviral exposure which we

observed are likely to be complex and need to be further

investigated. One possible explanation is that the antiretroviral

treatment successfully eliminated HIV from maternal compart-

ments, effectively preventing or reducing antigenic exposure (the

source of both infection and priming of HIV-specific helper cell

responses). Reductions in viral exposure may not, however, be the

only explanation for our findings since all women on treatment

who we tested had levels of HIV RNA in plasma at delivery above

the threshold of detection. Reductions in HIV exposure can also

not explain the reductions in HIV-stimulated responses we

observed when treatment was started only in the intrapartum

period. Previous phase II studies of similar doses of ZDV-3TC

observed reductions in HIV RNA copies in plasma ,1 log10 with

a week of treatment, but no changes in viral levels until more than

24 h after the start of treatment [35]. Anti-retroviral treatment

started soon after primary HIV infection in adults has been

observed to result in weakened HIV-specific cellular and humoral

immune responses [36,37] and it has generally been assumed that

this is due to reductions in antigenic stimulation. However, it does

not necessarily follow that the consequences of antiretroviral

treatment for individuals recently infected will be the same as for

individuals recently exposed but uninfected. In animal models of

exposure but no infection, decreases in infectious doses tend to

favour the development of protective type 1 memory immune

responses not reduce them [38,39].

ZDV and 3TC both freely cross the placenta, and with

maternal dosing, drug concentrations in maternal and cord blood

are highly similar [35]. A second explanation, that antiprolifera-

tive effects of ZDV account for reduction in HIV-stimulated T-

helper cell responses, seems unlikely, since no changes were

observed in responses to PHA or ALLO. Primary responses, even

to ALLO-NWD which requires antigen-presenting capacity but

not prior priming, were unaffected.

Neonatal T-cell have the capacity to develop mature antigen-

specific cell-mediated immune responses [38,40] but may be

highly sensitive to the conditions required to promote and support

the maintenance of these responses. A third explanation is that

rather than reducing antigenic exposure, antiretroviral drugs

influenced other processes involved in the generation of

secondary, antigen-specific memory responses, such as costimu-

latory signals or APC function. In at least one other study of

`exposed-uninfected' individuals (health care workers with

occupational exposures to HIV) reductions were observed in

HIV-specific CTL responses among those who received ZDV (1/

7) compared to those who did not (6/13) [41]. In a non-HIV

context, ZDV has been shown to inhibit growth of alloreactive

CD8 1 cytotoxic T-lymphocyte (CTL) clones in graft-vs.-host

disease [42]. If antiretroviral drugs influence processes involved

in the support of T-cell memory, response to vaccines given at

birth might be compromised and could influence current

studies supplementing antiretroviral prevention of perinatal HIV

transmission with vaccines.

Recall responses to FLU in fetal cord blood were detected

Table 4. Patterns of T-helper cell responses in cord blood from infants of HIV-seronegative and HIV-seropositive women treated and untreated with short

course zidovudine-lamivudine

T-helper responses to:

Number with each pattern of responses:

Total

HIV-negative HIV-positive

PHA ALLO ALLO-NWD FLU HIV Controls Treated Untreated

± ± ± ± ± 0 2 1 3

1 ± ± ± ± 9 13 8 30

1 ± ± ± 1 0 0 1 1

1 1 ± ± ± 4 10 3 17

1 1 ± ± 1 0 0 2 2

1 1 1 ± ± 6 9 7 22

1 ± 1 ± ± 1 4 1 6

1 ± 1 1 ± 0 1 0 1

1 1 1 1 ± 0 0 1 1

1 1 ± 1 1 0 0 2 2

1 1 1 1 ± 0 1 1 2

1 1 1 1 1 0 1 2 3

20 41 29 90
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among only 1/23 (4%) HIV-exposed and no unexposed deliveries

in the U.S. [18], but responses to FLU in fetal cord blood among

deliveries in Africa, where viral exposure may be greater, have not

been investigated by others. Although no FLU responses were

observed among deliveries of HIV-seronegative women in our

study it seems unlikely that the detected FLU responses are

simply cross-reactive with HIV antigens since there were many

discordant results within the HIV-exposed population. We

previously observed that HIV-stimulated, but not FLU-stimulated,

T-cell responses were associated with lack of vertical HIV

transmission [19] suggesting they indicate different responses. T

cell responses to other recall antigens need to be investigated for

Table 5. Comparison of the frequency of HIV-stimulated helper T-cell reactivity in cord blood of HIV-seropositive women in current study vs. two

previous studies

Location of study

Antiretroviral drug

use during

pregnancy

Mean

CD4 count

Mean

CD4:CD8

ratio

Mean

gestational

age

% positive helper T-cell

responses to HIV

envelope peptides

Washington, DC [18] No 595 0´76 38 weeks 35% (8/23)

Durban, South Africa [19] No 466 0´64 39 weeks 38% (33/86)

Soweto, South Africa Yes 459 0´61 39 weeks 2% (1/41)
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Dilution of culture supernatant

Fig. 2. Examples of cord blood results from 6 of the 93 subjects: (a-b) HIV-seronegative controls, (c-d) HIV-seropositive mothers treated

with antiretroviral drugs, (e-f) HIV-seropositive mothers not treated with antiretroviral drugs. The x-axis indicates the three culture

supernatant dilutions, and the y-axis indicates the radioactivity uptake measured in counts per minute. A Medium; B PHA; O Allo; X

ALLO-NWD; K FLU; W HIV envelope peptides. Individual points represent the means of triplicate cultures.
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susceptibility to drug-induced suppression. However, identification of

an appropriate positive control recall antigen is difficult in the neonate

since exposure to most common recall antigens is thought not to occur

in utero.

We observed that short-course ZDV-3TC given to prevent

perinatal HIV transmission reduced memory T-cell responses to

HIV in the newborn. This raises the concern that antiretroviral

exposure may have adverse immunological consequences. In two

natural history cohorts, HIV-infected children exposed to ZDV

during the pre- and peri-natal period were observed to have more

rapid disease progression than unexposed children if effective

combination therapy was not promptly initiated [43,44]. Of

greater concern, loss of T-helper cell responses to HIV may

increase vulnerability of uninfected infants to postnatal transmis-

sion with continued exposure to HIV through breast-feeding.

However, in at least one study, no increase in breast-feeding

transmission with short-course ZDV was observed [45]. Effects of

antiretroviral exposure on helper cell responses may be transient

opening only a narrow window of increased susceptibility. Further

investigation of the duration and nature of these apparent

attenuations in cellular immune responses in newborns exposed

to antiretroviral treatment is needed and may provide insight into

mechanisms of infection in the context of antiretroviral exposure.

However, until further understanding of the immunological

consequences of antiretroviral treatment can be obtained, existing

guidelines encouraging use of antiretroviral drugs to prevent

maternal-infant HIV transmission should be supported unchanged.
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