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Predictors of immunologic long-term
nonprogression in HIV-infected children:
Implications for initiating therapy
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Background: Early markers that predict immunologic long-
term nonprogression in infants with perinatally acquired HIV
infection might assist in subsequent antiretroviral treatment
decisions.

Objectives: We sought to identify early markers of immu-
nologic long-term HIV disease nonprogression.

Methods: We analyzed immunologic and virologic
characteristics at 1 and 2 months of age in HIV-infected
children who were enrolled in the Women and Infants
Transmission Study and born before 1995, comparing
immunologic long-term nonprogressors (ILTNPs; n = 10) with
non-ILTNPs (n = 127). ILTNPs were children who survived to 8
years or older with CD4 percentages of 25% or greater and
counts of 500 cells/mm?® or more without receiving highly active
antiretroviral therapy. Non-ILTNPs were defined as all other
HIV-infected children. Receiver operating characteristic curve
analysis was used to assess combined sensitivity and specificity
for each of these characteristics and to determine potential
threshold values to discriminate between ILTNPs and non-
ILTNPs.

Results: Characteristics in the first 2 months of life associated
with ILTNP status in univariate analysis included higher

CD4 percentages, lower CD8* percentages, lower CD8*HLA-
DR™ percentages, and lower HIV-1 RNA PCR values. In
receiver operating characteristic analysis CD8*HLA-DR*
percentage had the best combined sensitivity and specificity for
discriminating between ILTNPs and non-ILTNPs. CD$"HLA-
DR™ percentages of 5% or less predicted ILTNP status with
80% sensitivity and 80% specificity. In multivariate analysis
CDS"HLA-DR+ percentage of 5% or less remained a
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significant predictor of ILTNP status after adjusting for CD3"*
CD4™" percentage and HIV-1 RNA PCR value (odds ratio,
15.4; 95% CI, 1.9-124.7).

Conclusion: CD8* HLA-DR* T-lymphocyte percentage of less
than 5% at 1 to 2 months of age might be predictive for ILTNP
status but should not be used at this time to make treatment-
deferral decisions. Immune activation in HIV-infected infants
might herald more disease progression. Further study of the
use of this subpopulation in early infancy to predict ILTNP
status is warranted. (J Allergy Clin Immunol 2005;115:
848-55.)

Key words: Human immunodeficiency virus, perinatal, immuno-
logic long-term nonprogression, CD8" T lymphocyte

There are numerous descriptive and cross-sectional
studies of pediatric HIV-infected long-term survivors
defined as perinatally infected children surviving beyond
arange of 5 to 9 years.'® However, in contrast to survival
studies, reports of long-term nonprogressors (LTNPs) in
pediatric HIV are few in number and do not include
comprehensive prospective studies. Two retrospective
studies of long-term survivors include descriptions of
small subgroups of true nonprogressors.”® Several addi-
tional studies have reported analyses of 1 or 2 virologic or
host genetic variables in pediatric LTNPs. One report
suggested that functional and structural alterations in HIV
nef genes correlate with pediatric LTNPs.” Several other
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Abbreviations used
Az: Area score
HAART: Highly active antiretroviral therapy
ILTNP: Immunologic long-term nonprogressor
LTNP: Long-term nonprogressor
OR: Odds ratio
PCP: Pneumocystis jiroveci—induced pneumonia
QA: Quality assurance
ROC: Receiver operating characteristic
WITS: Women and Infants Transmission Study

studies reported disparate findings on the correlation of
a CCRS5-defective allele (CCR5A32) with long-term
survival or nonprogression in HIV-infected children.'*'#

Both viral load and CD4 " T-cell count have been used
as independent predictors of risk for HIV disease pro-
gression in HIV-infected adults and children.’>'” The
predictive thresholds of these 2 measures are not as well
defined in children, particularly in young infants, as in
adults.'® HIV RNA levels are difficult to use as predictors
of risk for disease progression during the first year of life
because levels are high, and there is marked overlap in
levels between children with and without rapid disease
progression.'®?° However, very high RNA levels of
greater than 100,000 copies/mL in infants have been
associated with high risk for disease progression and
mortality, especially if the CD4 " T-cell percentage is less
than 15%."

We used prospectively collected data from the Women
and Infants Transmission Study (WITS) to look for a
relationship between long-term nonprogression defined
by immunologic parameters and lymphocyte subset
phenotypes and viral load measured early in life. We
evaluated data from a group of immunologic long-term
nonprogressors (ILTNPs) without regard to clinical symp-
toms because CD4 " levels are generally considered to be
highly predictive of disease progression. In addition, we
hypothesized that there might be a unique subgroup of
pediatric LTNPs who, without benefit of highly active
antiretroviral therapy (HAART), do well clinically and
immunologically after recovering from AIDS-defining
illness early in life.'

METHODS

Patient population

WITS is an ongoing, longitudinal multicenter study of HIV-
infected pregnant women and their infants that is sponsored by the
National Institute of Allergy and Infectious Diseases, the National
Institute of Child Health and Human Development, and the National
Institute on Drug Abuse. The study began in 1989 and is ongoing at
medical centers in Puerto Rico (San Juan), Texas (Houston), Illinois
(Chicago), Massachusetts (Boston and Worcester), and New York
(Manhattan and Brooklyn). The institutional review board at each
center approved the study protocol at each study site, and written
informed consent was obtained from all participants before study
enrollment.
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Sample and data collection and
definitions

Infants were enrolled at birth, and visits occurred routinely in
infants within the first 7 days of life and at 1, 2, 4, 6, 9, 12, and 18
months of age and every 6 months thereafter. Clinical and laboratory
evaluations were performed at each of these visits. Clinical evalua-
tions included interview, physical examination, and chart review to
collect interim events, including AIDS-defining conditions.

Infants were defined as uninfected for HIV if their peripheral blood
mononuclear cultures or HIV DNA PCR test results were negative
twice on separate visits after 1 month of age and the patient had no
positive test results. Positive HIV DNA PCR results were confirmed
by means of repeat HIV DNA PCR, HIV RNA PCR, or HIV culture.

The study was limited to children enrolled in the WITS who were
born before or during 1994 to ensure sufficient follow-up time to
identify LTNPs. ILTNPs were defined as children living 8 years or
longer without receipt of HAART and with CD4 levels of 25% or
greater and counts of 500 or greater (CDC category 1) at age 8 years.
HAART was defined as a treatment regimen including 3 or more
drugs, one of which was a protease inhibitor or nonnucleoside
analogue reverse transcriptase inhibitor, or the 3-drug combination of
zidovudine (AZT), lamivudine (3TC), and abacavir. Children who
received single or dual nucleoside therapy were not excluded from the
ILTNP group. Non-ILTNPs were defined as all other HIV-infected
children born in the same time period (before or during 1994).

Laboratory analysis

Routine blood tests were performed at hospital clinical laborato-
ries that had been certified by the College of American Pathologists or
other nationally recognized quality assurance (QA) programs. Flow
cytometry and HIV culture were performed in WITS laboratories at
each site. All sites participated in the laboratory QA program of the
AIDS Clinical Trials Group for flow cytometry and the Virology
Quality Assessment for HIV culture.*>>*

For flow cytometry, samples were prepared for staining and
analysis by means of whole-blood lysis, as previously published.**
The same reagents were used at all sites (Becton-Dickinson, San Jose,
Calif) and consisted of an isotype control (IgG1 and IgG2a), CD45/
CD14 (gating reagent), CD4/CDS8 (compensation reagent), CD3/
CD4 (CD4" T lymphocytes), CD3/CD8 (CD8" T lymphocytes),
CD8/CD38 (activated CD8" T lymphocytes), CD8/HLA-DR (acti-
vated CD8" T lymphocytes), CD3~/CD16"CD56™ (natural killer
cells), and CD3/CD19 (B lymphocytes), which were conjugated to
FITC and phycoerythrin, respectively. The full protocol for flow
cytometry has been previously described.'® By using this dual-color
flow cytometric assay, all results are expressed as the percentage of
total lymphocytes except for the CD8 DR ™ T lymphocytes, which
are expressed as the calculated subpopulation of CD8" T lympho-
cytes. Conversion to a calculated subpopulation of CD8*
T lymphocytes was not possible for CD8/CD38 because of the high
degree of error expected when setting the gate for the CD38
fluorochrome in dual-color flow cytometry.

Statistical analysis

A variety of methods were used to assess the ability of early
lymphocyte phenotypic markers and viral load to discriminate
between ILTNPs and non-ILTNPs. Preliminary analyses of discrim-
inate validity included ANOVAs of the differences in mean
lymphocyte counts, lymphocyte percentages, and viral load in the
first 2 months of life by groups (ILTNPs and non-ILTNPs). Because
of the greater variability in absolute counts and the resulting lower
power to detect differences, the relative (percentage) counts were
used.”
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TABLE I. Univariate analysis of the lymphocyte markers and viral load by HIV status and survival classification
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Markers at P value*
2 mo Classification N Mean SD 95% CI (ILTNP vs non-ILTNP)
CD4" % HIV™ 561 49.7 7.9 49.0-50.3

HIV*, ILTNP 10 48.0 7.6 42.6-53.4

HIV*, non-ILTNP 102 384 11.1 36.2-40.6 .009
CD8" % HIV™ 556 20.3 6.1 19.8-20.8

HIV™", ILTNP 10 17.3 5.5 13.3-21.3

HIV*, non-ILTNP 101 26.3 9.9 24.4-28.3 .006
CD8* HLA-DR % HIV™ 525 43 4.6 3.9-4.7

HIV*, ILTNP 10 43 2.5 2.5-6.1

HIV*, non-ILTNP 92 11.8 7.7 10.2-13.4 <.0001
CD8*CD38" % HIV™ 534 22.9 6.3 22.4-23.5

HIV™, ILTNP 10 23.0 5.9 18.8-27.2

HIV*, non-ILTNP 96 27.9 7.7 26.3-29.4 .03
CD167CD56" % HIV™ 564 11.7 4.5 11.3-12.1

HIV*, ILTNP 9 10.6 3.5 7.9-13.2

HIV*, non-ILTNP 105 13.9 9.2 12.1-15.7 .03
Logl0 HIV-1 RNA HIV™ NA

HIV*, ILTNP 10 4.8 0.5 4452

HIV*, non-ILTNP 104 5.5% 0.6 5.4-5.6 .0005

*Based on ¢ test for difference in the mean values between ILTNPs and non-ILTNPs. Comparisons between groups for CD19 and CD3 percentages were not

statistically significant.

TMedian HIV-1 RNA of 118,716 copies/mL; interquartile range of 19,649 to 142,775 copies/mL.
iMedian HIV-1 RNA of 735,607 copies/mL; interquartile range of 152,922 to 864,655 copies/mL.

Receiver operating characteristic (ROC) plot analysis, which plots
the sensitivity of a test versus its false-positive rate (1 — specificity) for
all possible thresholds, was used to assess the diagnostic value of
the 2-month lymphocyte percentages and viral load in predicting
immunologic long-term nonprogression and determine the best
threshold values for each marker. Area under the ROC curve,
expressed in an area score (Az), provides a summary description of
a continuous measure’s combined sensitivity and specificity (ability)
to discriminate throughout its entire range of possible thresholds. The
Az parameter indicates how much the test improves discrimination
over chance with higher Az scores, indicating greater combined
sensitivity and specificity. Determining sensitivity and specificity
rates for each marker entails choice of a threshold level for a
continuous measure, therefore making the results dependent on the
selected threshold. As suggested by Metz,?® the ROC analysis was
also used to identify a threshold at which sensitivity is highest at the
lowest possible false-positive rate to overcome the problem of having
several levels or selecting only one.

Logistic regression analysis was used to further assess the odds
of a child being an ILTNP on the basis of combinations of
lymphocyte thresholds identified by the ROC plot analysis. Cox
proportional hazards models were used to examine the association
between these thresholds and time to first immunosuppression, as
defined by a CD4" T-lymphocyte percentage of less than 25%.%
This CD4" T-lymphocyte percentage was used because this is the
percentage that is the accepted cutoff in moving from immunologic
class 1 (no immunosuppression) to immunologic class 2 (moderate
immunosuppression), as defined by the Centers for Disease Control
and Prevention. Children who did not achieve immunosuppression
through June 2002 contributed to the censored observations. To
remove the potential influence of antiretroviral therapy in extending
survival times, we further censored follow-up at the first docu-
mented use of HAART and adjusted for other antiretroviral
therapy (monotherapy and dual combination therapy) as time-
dependent variables. Kaplan-Meier plots were used to show esti-

mates of immunosuppression-free survival stratified by the 2-month
thresholds.

RESULTS

Subject characteristics at baseline

Of 190 HIV-infected children in the WITS database as
of June 2002, 137 children who were born before or in
1994 were included in this analysis. Ten (7.3%) of the 137
children were ILTNPs.

There were no significant differences between ILTNPs
and non-ILTNPs in terms of baseline characteristics,
including sex, ethnicity, year of birth, prematurity, HIV
positivity in the first 48 hours of life, or receipt of
antiretroviral therapy in the first 18 months of life.

Characteristics of ILTNPs with
clinical class C diagnosis

Four of the 10 ILTNPs had a clinical class C diagnosis.
The AIDS-defining illnesses in these children were as
follows: encephalopathy at 21.3 months; bacterial sepsis
at 6.9 and again at 9.3 months; bacterial pneumonia and
sepsis at 20 months, followed by bacterial sepsis at 31
months; and bacterial and Pneumocystis jiroveci—induced
pneumonia (PCP) along with cytomegalovirus disease at
7.8 months and bacterial sepsis again at 48.8 months.
Three of the 4 children had notably high CD4 levels
throughout the duration of follow-up with CD4* percen-
tages ranging from 33% to 44% and absolute CD4*
counts ranging from 757 to 1479 at age 8 years. The
remaining child, whose initial class C diagnosis was PCP
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TABLE Ill. Best threshold lymphocyte percentages and RNA values for determining membership in the ILTNP category

Markers Threshold* Nt False negativei False positive$ Sensitivity Specificity
CD4" % >49 23/111 21%) 5 19 0.50 0.81
CD8" % <20 38/111 (34%) 1 29 0.90 0.71
CD8" HLA-DR % <5 26/102 (25%) 2 18 0.80 0.80
CD8CD38™ % <25 50/106 (47%) 1 41 0.90 0.57
Logl0 HIV-RNA <5.19 34/114 (30%) 2 26 0.80 0.75
*Thresholds determined on the basis of ROC analysis results.
FtNumber of infants with the specified threshold.
1True ILTNPs missed under the criteria for threshold.
§Non-ILTNPs classified as ILTNPs under the criteria for threshold.
TABLE lll. Sequential logistic regression for 2-month predictor of ILTNPs
CD8*"HLA-DR* % =5* CD8*CD38" % =25*

Covariate Adjusted odds ratios (95% Cl) P value Adjusted odds ratios (95% CI) P value
Model 1

Main effect only 16.4 (3.2-84.2) .0008 12.1 (1.5-99.0) .02
Model 2

Main effect 15.7 (2.6-93.7) .002 9.4 (1.1-80.2) .04

CD3"CD4" % >49 1.1 (0.2-5.3) .90 2.3 (0.6-9.3) 25
Model 3

Main effect 15.4 (1.9-124.7) .01 7.2 (0.8-67.4) .08

CD3* CD4" % >49 0.8 (0.1-3.4) 45 1.3 (0.3-6.4) 71

Logl0 HIV RNA <5.19 10.7 (1.6-70.2) .01 8.1 (1.5-44.0) .02

In the model (data not shown) in which both CD8 "HLA-DR ™" and CD8*CD38"

associated with the odds for ILTNP.
*Main effect in each model.

and cytomegalovirus disease at 7.8 months, had lower
CD4" percentages (15% to 20%) but notably high
absolute CD4™" counts (>1000) from age 1 to 5 years.
This child received no therapy or only monotherapy
through age 5.5 years. On dual nucleoside therapy for
the remainder of the follow-up period, this child had
improved CD4 " percentages (22% to 28%) and absolute
CD4™ counts ranging from 429 to 774.

Profiles of lymphocyte phenotypes
and viral load in ILTNPs and non-ILTNPs

In a preliminary analysis comparing trajectories of
immunologic and virologic markers over the first 18
months of life in ILTNPs versus non-ILTNPs, differences
between the 2 groups were most notable in CD4*
percentages, CD8" percentages, CD8 "HLA-DR ™" per-
centages, and CD8 *CD38™" percentages (see Fig E1 in the
Journal’s Online Repository at www.mosby.com/jaci).
These differences appeared to manifest by 2 months of
age. We thus compared mean levels of these immunologic
and virologic markers at 2 months of life in HIV-positive
ILTNPs (n = 10), HIV-positive non-ILTNPs (n = 127),
and HIV-negative subjects (n = 561; Table I). At2 months
of life, ILTNPs had significantly lower CD8" percentages
and CD8 DR " percentages and higher CD4" percen-
tages than the non-ILTNPs (P < .01 for each of the
3 comparisons). Furthermore, these values resemble
the values from the enrolled HIV-uninfected children.
In the univariate analysis lower HIV-1 RNA levels

percentages were included as the main effects, only CD8 "HLA-DR™ was

were also associated with immunologic long-term non-
progression.

Prognostic value of lymphocyte
phenotypes and viral load for ILTNPs:
Sensitivity, specificity, and determination
of threshold levels

To assess the combined sensitivity and specificity of
these 2-month markers for predicting immunologic long-
term nonprogression and determine potential threshold
values for each marker, we used ROC curve analysis with
ILTNPs as the criterion (see Fig E2 in the Journal’s Online
Repository at www.mosby.com/jaci). Area under the ROC
curve provided a summary measure of the diagnostic
accuracy of each test. The ROC curves for CD4"
percentages, CD8" percentages, CD8"CD38™" percen-
tages, and CD8"HLA-DR™ percentages showed areas
under the curve of 0.75, 0.75, 0.68, and 0.84, respectively.
These results indicated that the 2-month marker with the
best combined sensitivity and specificity for differentiat-
ing ILTNPs from non-ILTNPs was CD8 HLA-DR™
percentages; however, CD8 "HLA-DR " percentages had
a significantly greater area under the curve than
CD8*CD38* percentages (Az, 0.84 vs 0.68; P =.03)
but not CD4 ™" percentages (Az, 0.84 vs 0.75; P = .37) or
CD8™" percentages (Az, 0.84 vs 0.75; P = .63).

The ROC curve analysis also allowed us to determine
the best thresholds for predicting ILTNP status. The
best threshold was defined as the level at which
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FIG 1. Kaplan-Meier curves of immunosuppression-free survival stratified by thresholds for CD8 "HLA-DR* (A)

and CD8"CD38™ (B) percentages.

(Sensitivity + Specificity)/2 attains its highest value; that
is, where the sum of false-positive results plus false-
negative results is minimized. These best thresholds for
each of the lymphocyte subsets are shown in Table II.
Using the best threshold defined for CD8 "HLA-DR™
percentages (<5%), 2 of 10 ILTNPs were missed (20%
false-negative rate), and 18 of 102 non-ILTNPs were
misclassified as ILTNPs (20% false-positive rate). A
threshold of a CD8 "HLA-DR ™ percentage of 5% or less
thus predicted ILTNPs with 80% sensitivity and 80%
specificity (Table II). Only 1 of 10 ILTNPs was missed
when CD8 *CD38™ percentages of 25% or less was used

as a threshold; however, the specificity (80%) of the
CD8 "HLA-DR ™ percentage marker was much better than
that of the CD8 " CD38™" percentage marker (57%).

Predictive value of best threshold levels
of lymphocyte phenotypes and viral load
for ILTNPs

We tested the ability of these thresholds to differen-
tiate ILTNPs from non-ILTNPs in univariate and
sequential logistic regression models. The univariate
models confirmed the prognostic value of markers
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identified by means of ROC analysis (data not shown).
Immunologic long-term nonprogression was associated
with a CD8"HLA-DR ™ percentage of 5% or less (odds
ratio [OR], 16.4), a CD8*CD38" percentage of 25% or
less (OR, 12.1), a CD3"CD4" percentage of 49%
or greater (OR, 4.4), a CD3"CD8" percentage of 20%
or less (OR, 22.3), and a log10 HIV-1 RNA PCR value
of 5.19 or less (OR, 12.1). There was a notably strong
positive correlation between CD8 "HLA-DR* percen-
tages and CD8"CD38" percentages (r=0.72, P=
.0001), indicating these activated CD8" subsets might
be associated with ILTNPs through related pathways.
We thus used these 2 markers as the main effect in
separate multivariate logistic regression models. In
multivariate analysis (Table III) CD8"HLA-DR™
percentages of 5% or less remained a significant and
independent predictor of ILTNP status after adjusting
for CD3"CD4" percentages and logl0 HIV-1 RNA
PCR values (OR, 15.4; 95% CI, 1.9-124.7).

Kaplan-Meier estimates of immunosuppression-free
survival stratified by the 2-month thresholds for
CD8 HLA-DR™ and CD8*CD38" percentages showed
evidence of prolonged survival without immunosuppres-
sion among children with CD8 "HLA-DR™ percentages
of 5% or less (P = .0004) and CD8"CD38™ percentages
of 25% or less (P =.011). Median immunosuppression-
free survival was 50 to 60 months for infants with
CD8 HLA-DR™ percentages of 5% or less (Fig 1).
Multivariate Cox proportional hazards analysis showed
the independent predictive effect of early CD8 "HLA-
DR percentages. CD8 "HLA-DR ™ percentages of 5% or
less in the first 2 months significantly decreased the risk of
subsequent immunosuppression (risk ratio, 0.46; 95% CI,
0.21-0.82), even after controlling for antiretroviral ther-
apy (time dependent) and HIV RNA PCR. In contrast, the
association between CD8CD38" percentages and im-
munosuppression-free survival did not remain significant
after controlling for potential confounders.

DISCUSSION

In this study evaluation for correlates of immunologic
long-term nonprogression in a group of perinatally HIV-
infected children showed that by 2 months of age
ILTNPs had fewer activated CD8" T lymphocytes, as
measured on the basis of lower percentages of the
CD8"HLA-DR™ subpopulation of CD8* T Iympho-
cytes than non-ILTNPs.

In studies of untreated adults, markers of T-cell
activation predict the rate of HIV disease progres-
sion.”®® The best described immunophenotypic marker
of immune activation in HIV-infected adults is CD38
expression on T cells. Liu et al*® showed that CD38
expression on CD8" T cells was a better predictor of
disease progression than other markers of activation,
including combinations of HLA-DR and CD38 expres-
sion. However, CD38 expression on CD8" T cells is
also strongly correlated with other markers of cellular
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activation, including HLA-DR.*’ In a recent study Deeks
et al*® showed that in untreated adults the CD8 " T-cell
activation level reached early after primary infection
was predictive for CD4* T-cell decrease over time.
CD8" T-cell activation in this study was measured on
the basis of density of CD38 expression; HLA-DR was
not evaluated.”®

Subpopulations of CD8' lymphocytes, including
HLA-DR", CD38", and HLA-DR"CD38" subsets, have
been associated with more advanced disease progres-
sion in HIV-infected children.***> However, in early
infancy CD38 expression is found on more than 95%
of CD8™" T cells, and in infants CD38 is a marker of
immaturity and of recent thymic emigrants in addition
to being a marker of activation.*®*” CD38 expression is
normally lost over time, and percentages of CD8 cells
with the CD38 marker reach the adult normal level
later in childhood. We found that CD8 HLA-DR was
superior to CD8 CD38 in predicting immunologic
long-term nonprogression when using dual-color flow
cytometry in the early WITS cohort.

A limitation of this study is this use of dual-color flow
cytometry. A similar study using 3- or 4-color flow
cytometry to evaluate activated CD8 * T-cell subpopulations,
especially CD8"CD38 HLA-DR™ T cells, is warranted.
A second limitation is the inclusion of children who
received single or dual nucleoside therapy in the group
defined as ILTNPs because this use of antiretroviral
therapy likely retarded the rate of CD4" T-cell decrease
for some patients. However, after adjusting for mono-
therapy and dual therapy, the association between CDS§
HLA-DR and immunosuppression-free survival remained
significant. Given the small number of ILTNPs, our
finding needs to be investigated in other pediatric cohorts.

A recent meta-analysis of HIV disease progression in
children showed that for children younger than 1 year of
age, short-term risk of progression to AIDS remained high,
even with CD4 " T-cell percentages of greater than 30%.'°
The finding of AIDS-defining conditions in this cohort of
ILTNPs mitigates our enthusiasm for recommending the
use of a combination of HIV RNA PCR, CD4", and
CD8"HLA-DR™ T-lymphocyte measures for decisions
regarding deferral of antiretroviral treatment for HIV-
infected infants. However, the infants in the ILTNP group
who had AIDS-defining conditions were born in the early
1990s and might not have received trimethoprim-sulfa-
methoxazole for PCP prophylaxis. It is known that the use
of PCP prophylaxis in HIV-infected children has resulted
in diminished instances of bacterial infections and PCP,
which were the prominent diagnoses in 3 of the 4 ILTNP
group children who had AIDS-defining conditions.

In summary, we find that CD8 "HLA-DR ™ T-lympho-
cyte percentages of less than 5% at 1 to 2 months of age
might be predictive for ILTNP. If this finding is corrob-
orated, measurement of activated CDS cells at or around 2
months of age might be helpful in subsequent manage-
ment of infants and might inform decisions about the
timing and intensity of antiretroviral therapy, even though
outright deferral of therapy does not appear warranted at
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this time because of the clinical outcomes seen here (stage
3 events in 4 children). Early engagement of the activated
CD8™ T-cell compartment would intuitively seem to be
beneficial to the host infected with HIV. But here the exact
opposite appears to be true where activation of the CD8™
T cells predicts the expected HIV disease progression
rather than long-term nonprogression. This apparent
immune paradox in HIV infection finds many parallel
disease conditions in clinical immunology in which
overreaching immunity contributes to disease progres-
sion.*® Natural history studies of pediatric HIV infection
have provided the unique opportunity of better under-
standing the immunopathogenesis of maternal to infant
transmission in the context of a developing immune
system in the neonate. This WITS study has focused the
spotlight of investigation again on the very first months of
life as being critical for the subsequent course of vertically
acquired HIV infection. Further study of the use of the
CD8 HLA-DR™ T-lymphocyte subpopulation percent-
age in early infancy as a way of predicting immunologic
long-term nonprogression of HIV disease is clearly
warranted.
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