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Abstract
Background—There is limited information regarding the pattern and correlates of viral replication
in vertically HIV-1–infected children and its role on their outcomes in resource-limited settings.
Methods—HIV-1–infected infants were followed from birth to 24 months. Serial HIV-1 RNA
levels were compared in infants infected in utero (<48 hours), peripartum (48 hours–1 month), and
late postnatal (after 1 month). Cofactors for viral peak [highest viral load (VL) within 6 months of
infection] and set point and mortality were determined.
Results—Among 85 HIV-1–infected infants, 24 were infected in utero, 41 peripartum, 13 late
postnatal; 7 had no 48-hour assay. HIV-1 VL set point was significantly lower in infants infected >1
month vs. ≤1 month (5.59 vs. 6.24 log10 copies per milliliter, P = 0.01). Maternal VL correlated with
peak infant VL (P < 0.001). Univariately, infant peak and set point VL and 6-month CD4% <15%
predicted mortality; and 6-month CD4% <15% remained independently predictive in multivariate
analyses (hazard ratio = 4.85, 95% confidence interval: 1.90 to 12.36).
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Conclusions—Infants infected after the age of 1 month contained virus better than infants infected
before 1 month of age. Maternal VL predicted infant VL, which, in turn was associated with early
mortality.
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INTRODUCTION
Control of HIV-1 viremia is a crucial determinant of disease course in HIV-1–infected
individuals. Peak and set point plasma viral levels in infants have been observed to be
considerably higher than those in adults.1 Inferior control of viremia in infants may partly
explain their more rapid course of HIV-1 disease compared with adults. Peak plasma viremia
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during initial months after primary infection has been shown to be associated with disease
progression in children.2–7 Control of virus after initial peak plasma viremia differs between
adults and children. In adults, after an initial peak, viral levels decline rapidly and stabilize at
a fairly constant “set point” within 6–12 months after primary infection, and viral set point is
associated with long-term disease course.1,8 In children, viral levels may fail to decline after
initial peak in plasma viral levels or have a less rapid decline than that observed in adults.2,9
Infant set point is difficult to define, and less is known regarding the predictive role of set point
on infant HIV-1 progression.
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Longitudinal data on HIV-1 viral load (VL) in African HIV-1–infected children is limited. In
the setting of high incidence of infectious diseases and malnutrition, both of which may
influence control of viremia, it is possible that levels of viremia differ from those observed
among children in the industrialized world. In addition, in contrast to European/US cohorts, a
substantial number of pediatric HIV-1 infections in Africa are acquired via breastfeeding, and
it is plausible that timing and route of acquisition of HIV-1 may influence subsequent course
of HIV-1 in infancy. As pediatric HIV-1 treatment programs expand, it is important to
determine predictors of viral control in African cohorts to inform development of regionally
specific guidelines regarding treatment initiation. We previously described cofactors for
mortality in a cohort of HIV-1–infected children, without access to infant viral levels.10 We
subsequently determined the pattern and correlates of infant HIV-1 VL and its association with
mortality in a larger group of infants derived from the same cohort.

METHODS
Cohort and Clinical Procedures
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This was a prospective cohort study involving HIV-1–infected infants from a perinatal cohort
in Nairobi, Kenya, recruited between 1999 and 2003.10 Written informed consent was obtained
from mothers for themselves and their infants, and the study was reviewed and approved by
the University of Washington institutional review board and Kenyatta National Hospital
Ethical Review Committee. HIV-1–seropositive women received short-course zidovudine for
prevention of infant HIV-111 and fed their infants as per their preference after counseling.
Infants were seen monthly until 1 year and quarterly until 2 years or death. Study physicians
examined the children and interviewed mothers regarding infant health. Infant blood was
obtained within 48 hours of birth and at 1, 3, 6, 9, and 12 months for HIV-1 detection and RNA
levels. Once a child was identified to be HIV-1 infected, CD4 counts were performed on
subsequent samples; further samples were obtained at 15, 18, 21, and 24 months. Children
received trimethoprim/sulfamethoxazole prophylaxis, treatment of outpatient illnesses, and
referral for hospitalization. Programs with provision of highly active antiretroviral therapy
(HAART) became available in 2004, and eligible children were referred to these programs.
Data from children who initiated HAART were censored after HAART initiation.
Laboratory Procedures
HIV-1 gag DNA assays were conducted on filter paper dried blood spots and HIV-1 RNA
assays on plasma specimens.12 Infants with either a positive HIV-1 DNA or RNA assay on at
least 2 time points were considered positive unless there were no specimens collected after
detection of HIV-1, in which case the single result was considered positive. HIV-1 RNA assays
were performed on all retrospectively collected samples from the visit before the first positive
filter paper result until end of follow-up, using the Gen-Probe HIV-1 viral load assay, which
is sensitive for detection of Kenyan HIV-1 subtypes A, C, and D.13 Timing of infection was
defined by the earliest HIV-1 detection. The lower limit of detection for the assay was 7 copies
per milliliter and no specimens in this study fell below this lower limit of detection.
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Total white cell counts, lymphocyte differential count, and percentage of CD4 and CD8
lymphocytes were determined on fresh anticoagulated blood samples using flow cytometry
(Facscan; Becton Dickinson, Mountainview, CA).
Data Analysis
In utero infection was defined as detection of HIV-1 in the first 48 hours of life. Peripartum
HIV-1 infection was defined as occurring >48 hours but before 1 month of life. Thus,
peripartum HIV-1 infection included HIV-1 acquired late in utero, intrapartum, or via early
breastfeeding. Late postpartum infections were defined as infections detected after 1 month of
life. Infants who were detected to have HIV-1 during the first month of life but who did not
have an assay in the first 48 hours of life were determined to have “early” HIV-1 infection but
could not be included in other analyses that required more precise timing of infection (ie, in
utero, peripartum). Infants who lacked assays at or before 1 month were included in
“overall”summaries but were excluded from analyses involving timing of infection.
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The pattern of VL over time since infection for children infected in utero, peripartum, and late
through breastfeeding was assessed graphically using Loess curves. VLs were log transformed.
Peak VL was defined as the maximum VL level attained during the first 6 months post infection,
and set point VL was defined as the first available VL measurement occurring ≥1.5 months
after peak VL. Previous studies have used a narrower window (<2 months) to define peak;
however, a longer window of 6 months allowed us to capture most peak events in all 3 groups.
8 The difference between VL at birth and peak VL for infants infected in utero was tested using
the paired t test.
Peak and set point VLs for infants infected in utero, peripartum, and late were compared using
the Student t test. To determine correlates of infant peak and set point VL, continuous covariates
of interest were dichotomized at the median (eg, maternal age) or a clinically relevant value
(eg, maternal CD4 count <350 cells/mm3 and log10 maternal VL > 105 copies/mL). Linear
regression was used to assess the effects of these correlates on peak and set point VL, and
Pearson correlation coefficient was used to assess the correlations between maternal VL and
infant VL.
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To determine the risk of mortality in the first 2 years of life associated with peak VL, set point
VL, and infant CD4% <15%, univariate Cox proportional hazards models were performed,
with time from HIV-1 infection to death as outcome. Person-time was calculated with start
time as the time of first detection of HIV-1 and stop time as time of death or if the infant
survived, the time of last follow-up visit. Multivariate analysis were conducted to determine
independent predictive value of HIV-1 RNA peak, HIV-1 RNA set point, and 6-month CD4%
<15% on mortality, using the continuous measures of these covariates. The final model only
included 1 measure of HIV-1 RNA because RNA peak and RNA set point were colinear.

RESULTS
Cohort Characteristics
The analysis included 85 HIV-1–infected infants. Mothers of the 85 infants had a median age
of 25 years (range: 18—38 years), had received a median of 8 years education (range: 0—14
years). Seventy-one (84%) were married, and 66 (78%) lived in single-room houses (Table 1).
Eighty-two percent of women received antenatal zidovudine, and 79% delivered vaginally.
Maternal CD4 count as measured at ∼32 weeks gestation ranged from 6 to 880 cells per
microliter, with a median of 365 cells per microliter; 17 women (20%) had CD4 <200 cells
per microliter. Median maternal VL (plasma RNA) at ∼32 weeks gestation was 5.19 log10
copies per milliliter with an interquartile range of 4.75–5.66. After zidovudine, this dropped
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by delivery to a median of 4.69 log10 copies per milliliter (interquartile range: 4.04–5.27
copies). During 2-year follow-up, 8 mothers (9%) died.
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Infants were born at median gestation of 40 weeks (range: 33–40 weeks), with a median birth
weight of 3.0 kg (range: 1.6–4.0 kg). Thirty-nine infants (46%) were female and 72 (86%)
breastfed. HIV-1 infection occurred in utero in 24 (28%), peripartum in 41 (48%),
indeterminate (either in utero/peripartum) in 7 (8%), and late postpartum in 13 (15%). Among
52 infants who lived ∼6 months after HIV infection and had CD4 assays at that time, median
CD4 was 1350 (range: 61–3692) cells, and median CD4% was 20 (range: 3%–40%); 16 of
these 52 infants (31%) had CD4% <15%. The infants were followed up to a median age of 12
months after birth (range: 1–29 months) and for a median of 11 months after infection (range:
0–25 months). Death in the first 2 years of life occurred in 47 infants (55%) at a median age
of 7.5 months (range: 0–24 months), with a median time from infection to death of 7.3 months
(range: 0–24 months) (Table 1).
Pattern of VL
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Figure 1 shows HIV-1 RNA levels over time for infants infected in utero (n = 24), peripartum
(n = 41), and late (n = 13). Infants infected in utero had a lower initial HIV-1 RNA level (5.09
log10 copies/mL) than subsequent levels, likely due to prenatal/intrapartum zidovudine dosing
(P < 0.001 for difference between birth and peak). After birth, HIV-1 RNA levels increased
and reached a plateau of ∼6.5 log10 copies per milliliter gradually decreasing thereafter. Infants
infected after birth but before 1 month had a generally flat slope with a slight decrease over
time. Infants infected late postpartum had initial peaking of HIV-1 RNA at 6.76 log10 copies
per milliliter, with a well-defined decrease to levels significantly below infants infected earlier.
Comparison of Peak and Set Point VL in Infants Infected In Utero, Peripartum, and Late
Postnatally
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Peak plasma RNA levels were available for all 85 infants. Mean peak for the cohort was 6.79
log10 copies per milliliter [95% confidence interval (CI): 6.63 to 6.94] (Table 2). Peak viral
levels did not differ significantly between infants infected in utero, peripartum, and late
postnatally (6.49, 6.95, and 6.76 log10 copies/mL, respectively, P = 0.3, 0.4 for in utero or
peripartum vs. late postnatally). Set point plasma RNA levels were available for 59 infants
because several infants died or were lost to follow-up before set point. Median set point for
the 59 infants was 6.13 log10 copies per milliliter (95% CI: 5.93 to 6.32). Set point levels of
HIV-1 RNA were lower among infants infected late postnatally (5.59 log10 copies/mL) than
among those infected in utero (6.11 log10 copies/mL P = 0.1) or peripartum (6.28 log10 copies/
mL, P = 0.03). Infants infected late postnatally had significantly lower HIV-1 RNA set point
levels than all infants infected early (<1 month) including in utero, peripartum, or early
undefined (P = 0.01). Three additional definitions of set point were used in addition to the 1
above (first VL ≥ 6 weeks after peak with peak defined as occurring during the first 6 months
post infection: (1) first VL at least 6 weeks after peak (occurring any time during follow-up),
(2) first VL at least 6 weeks after peak VL (restricted to the first 12 months), or (3) nadir VL
after peak (occurring in the first 6 months). In all 3 definitions of set point, late-infected infants
(>1 month) had significantly lower set point than early infected infants (P = 0.04, 0.001, 0.007,
respectively).
Cofactors for Peak and Set Point Viral Levels
Vaginal delivery, breastfeeding, zidovudine use, and maternal CD4 count <350 cells were not
associated with infant HIV-1 peak or set point VL (Table 3). Maternal viral levels >105 copies
per milliliter during pregnancy were associated with significantly higher peak and had a trend
for higher set point in HIV-1–infected infants overall (P = 0.01 and 0.09, respectively). Higher
maternal viral levels during pregnancy were associated with significantly higher infant peak
J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2010 June 1.
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viral levels in infants infected in utero, peripartum, and with a strong trend among those infected
late (P = 0.05, 0.05, 0.06, respectively), despite low numbers in each of these groups of infants.
Among infants infected late, male sex was associated with a higher peak VL and trend for
higher set point VL compared with females (P = 0.02, P = 0.06, respectively).
The correlations between maternal prenatal or delivery HIV-1 RNA and infant HIV-1 peak
and set point levels are summarized in Table 4. Overall and in each subset of infants based on
timing of infection, maternal HIV-1 RNA (before zidovudine) was significantly correlated with
infant peak HIV-1 RNA levels with correlation coefficients ranging from 0.45 to 0.78 (P <
0.001 to P = 0.02, Table 4). Maternal HIV-1 RNA (before zidovudine) was also significantly
correlated with infant set point VL levels overall and in peripartum-infected infants, and the
relationship was linear (correlation coefficient 0.31 and 0.38, P = 0.02 and P = 0.04,
respectively). Maternal VL at delivery was associated with infant peak VL overall and among
infants infected late postnatally (P = 0.009, P = 0.008) but not with set point. Notably, because
there were fewer data available for maternal delivery HIV-1 RNA and infant set point VL,
there was less power to detect associations than for analyses assessing maternal prenatal HIV-1
RNA or infant peak VL.
Cofactors for Mortality
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The incidence of mortality after HIV-1 infection was 30.1 per 100 person-years overall, with
higher mortality among infants infected ≤1 month (30.9 per 100 person-years) than in those
infected after 1 month (20.4 per 100 person-years), however, this difference did not achieve
statistical significance [hazard ratio (HR) = 2.32, 95% CI: 0.53 to 10.09, P = 0.3]. There were
no significant interactions between timing of infection and peak VL, set point VL, or 6-month
CD4% < 15%, so results were not stratified by timing of infection. Restricting analyses to the
46 children for whom there were complete data on all 3 covariates, peak and set point viral
levels and 6-month CD4% <15%, were all significantly associated with mortality in univariate
analyses (Table 5). These 46 infants did not differ significantly from the 39 excluded infants
in terms of peak VL, set point VL, and 6-month CD4%. In multivariate analysis of the overall
cohort, 6-month CD4% <15% remained a significant independent predictor of mortality,
whereas set point was not significant in a model including both covariates. Results were similar
in a multivariate model including 6-month CD4% <15% and peak VL, suggesting that 6-month
CD4% <15% may be the most predictive marker of mortality for children who lived to 6 months
of age. Using World Health Organization 2006 guidelines treatment initiation of <25% (rather
than previous guidelines of <15%) resulted in a trend for increased mortality (HR = 3.16, 95%
CI: 0.93 to 10.81, P = 0.07) in univariate analysis and in multivariate analysis (HR = 2.45, 95%
CI: 0.69 to 8.73, P = 0.2). The majority (67%) of 6-month olds had CD4 <25%, whereas 31%
had CD4 <15%.
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DISCUSSION
In this cohort of HIV-1–infected infants followed for up to 2 years, we made several important
observations relevant to HIV-1 pathogenesis in infancy. First, infants who acquired infection
after the first month of life demonstrated markedly improved control of HIV-1 replication
compared with infants infected earlier. Second, maternal HIV-1 RNA predicted infant peak
HIV-1 levels. Finally, infant HIV-1 peak and set point VL and 6-month CD4% were predictive
of mortality, with 6-month CD4% being the most predictive.
Infants have a much more aggressive course of HIV-1 infection than adults, with 1–2 log10
higher HIV-1 RNA levels and high (∼50%) mortality in the first years of infection.10,14 Patterns
of HIV-1 replication during infancy have not been well characterized in settings where breast
milk transmission of HIV-1 is prevalent. In this cohort, we observed that HIV-1 viral control
differed between infants infected after 1 month of age “late” and those infected before 1 month
J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2010 June 1.
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“early.” Late-infected infants demonstrated a pattern of viral control more similar to that seen
in adults—with substantial decline in HIV-1 RNA after peak, whereas early infected infants
had sustained high levels of viral replication. Thus, although peak levels did not differ between
late-infected and early infected infants, set point viral levels were significantly lower in infants
infected late than early. We noted significantly lower set point in late-infected infants using 4
different criteria for set point. Our findings contrast with that of a Malawian cohort in which
late-infected children did not contain HIV-1 better than early infected but concur with another
study in which older hemophiliac children (>2 years) had adult-like control of HIV-1 compared
with perinatally infected children, suggesting that age at HIV-1 acquisition influences control
of viral replication.8,9 Our observation confirms and extend our previous observations in a
different Kenyan cohort in which late-infected infants had a viral set point 0.8 log10 copies per
milliliter lower than early infected infants (P = 0.01), and mortality was 10% in late-infected
infants vs. 65% in early infected infants (P < 0.0001).1,15 The previous cohort had greater
power to note a highly significant mortality risk difference, did not receive antiretroviral
prophylaxis to prevent infant HIV-1, and had a different definition of early/late timing (<2/>2
months) due to different blood collection schedule and different definition of set point. The
fact that we observed consistent significant differences between early and late infant HIV-1
infections in 2 distinct cohorts despite several methodological differences strengthens the
evidence that timing of HIV-1 acquisition alters infant HIV-1 pathogenesis.

NIH-PA Author Manuscript

Improved control of HIV-1 among late-infected infants may reflect enhanced immune
responses.16,17 The latest “late” infection in our cohort occurred at 6 months, suggesting that
if immune control was responsible for the better course of late infant infection, immune
function improved within the first few months of life. Early CD8+ T-cell responses may be
compromised by deficiencies in CD4+ T-helper cell and dendritic cell function or suppressed
due to high levels of circulating T regulatory cells.18–21 Alternatively, it is possible that
phenotype/selection of virus or presentation of virus to host immune cells differs in breast milk
transmission from peripartum transmission resulting in less efficient viral replication in lateinfected infants.
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Previous studies have noted decreased levels of HIV-1 RNA at birth among infants with in
utero HIV-1 acquisition.9,22 Similarly, our study noted among in utero infected infants that
HIV-1 RNA levels were lower at birth than subsequently, likely due to intrapartum zidovudine.
For providers, it is important to note that among infants who received combined or alternative
antiretroviral prophylaxis regimens, lower viral levels may be observed in the first weeks of
life, limiting predictive value. One study has noted peaking in infant viral levels within the first
2 weeks of life; we could not assess this in our cohort because the first blood sampling after
48 hours occurred at 1 month.23 In contrast to previous studies, we did not observe higher viral
levels in early infected female infants.24 Among late-infected infants, viral levels were ∼1.0
log10 copies per milliliter higher in males, perhaps due to similar unexplained mechanisms that
lead to higher levels of HIV-1 RNA in adult males than females and increased risk of late
postnatal HIV-1 transmission in males.25,26
In our study, maternal HIV-1 RNA level significantly predicted infant HIV-1 RNA (r = 0.45,
P < 0.001).22,27 Ioannidis et al27 conducted a meta-analysis of 574 HIV-1–infected infants
from European/US cohorts in which maternal HIV-1 RNA correlated with early infant HIV-1
RNA (r = 0.26, P < 0.001). Rouet et al22 noted an association between maternal HIV-1 RNA
at delivery and infant HIV-1 VL in a West African study (r = 0.27, P = 0.02). Our study was
unique in demonstrating associations between maternal and infant HIV-1 RNA both in overall
and in stratified analyses of infants infected in utero, peripartum, and late despite low numbers
in each of these groups of infants. Thus, regardless of the mode of acquisition of infant HIV-1,
it seems that either maternal viral phenotype or shared maternal–infant characteristics influence
viral replication in the infant. Studies from the simian immunodeficiency virus/macaque model
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clearly demonstrate that the phenotype and inherent replication fitness of the virus is a key
determinant of viral set point levels, suggesting that characteristics of the maternal virus may
play a major role in the levels of virus replication in the infant.28 Whether it is viral replication
fitness per se or the antigenic properties of the virus and/or the subsequent ability of the host
to respond is unclear. Finally, shared human leukocyte antigen or capacity to mobilize cellular
immune responses may explain shared poor progression. If the latter are the main determinants
of infant progression, reducing maternal HIV-1 RNA level to reduce transmission may not
decrease infant HIV-1 progression in those who are not protected from infection.
Previous studies have noted that baseline RNA and CD4 levels are independently predictive
of progression.3,7 In this cohort, peak and set point viral HIV-1 RNA levels and 6-month CD4%
<15% all predicted infant mortality in univariate analyses; 6-month CD4% <15% was the most
predictive in multivariate analyses. Unfortunately, we did not collect earlier CD4% data in the
majority of infants. Our observation of the predictive value of 6-month CD4% <15% and its
relative merit compared with VL is reassuring for clinicians in settings in which viral levels
may not be accessible. Recent World Health Organization guidelines suggest using CD4 <25%
rather than <15%. The majority of infants had CD4 <25% (67%), and this cut-off was not as
specific a predictor of mortality risk as CD4 <15%.
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In summary, this study demonstrates that maternal VL predicts infant VL, that infants infected
early contain virus more poorly than those infected late, that high VL is predictive of increased
mortality, and that CD4 counts were most independently predictive of survival outcome in
HIV-1–infected infants. These findings are important for defining pathogenesis and
management of infants with HIV-1.
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FIGURE 1.

HIV-1 RNA levels since infection by timing of infection (in utero, peripartum, and late
postpartum). —, infants with in utero transmission; – – –, infants with peripartum
transmission; .–.–, infants with late transmission.
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TABLE 1

Description of the Cohort, Sociodemographics and Maternal and Infant Clinical Characteristics

NIH-PA Author Manuscript

Characteristic

Median Value (range or
IQR)
or Frequency (%)

n*

Maternal sociodemographic characteristics
Maternal age in yrs

25 (18–38)

83

Maternal years of education

8 (0–14)

85

Number living in one-roomed house

66 (78)

85

Number married

71 (84)

85

67 (82)

82

Number with vaginal delivery

66 (79)

84

Maternal CD4 count, cells/µL

365 (6–880)

84

Maternal obstetric and clinical characteristics
Number receiving antenatal zidovudine

Maternal deaths

8 (9)

85

Maternal VL at 32-week gestation, log10 copies/mL

5.19 (4.75–5.66)

82

Maternal VL at delivery, log10 copies/mL

4.69 (4.04–5.27)

69

40 (33–44)

76

Infant characteristics

NIH-PA Author Manuscript

Gestational age in weeks
Birth weight in kg

3.0 (1.6–4.0)

84

Number breastfed from birth

72 (86)

84

Number female

39 (46)

85

Intrauterine

24 (28)

85

Peripartum

41 (48)

Timing of HIV-1 infection

Indeterminate intrauterine/peripartum
Late postpartum

7 (8)
13 (15)

CD4 count at ∼6 months after infection, cells/µL

1350 (61–3692)

52

CD4% at ∼6 months postinfection, cells/µL

21 (3–40)

52

Duration of follow-up, mo

12 (0–29)

85

Follow-up duration after infection, mo

11 (0–25)

85

No. infant deaths in first 2 years of life

NIH-PA Author Manuscript

47 (55)

85

Age at death, mo

7.5 (0–24)

47

Time from infection to death, mo

7.3 (0–24)

47

IQR, interquartile range.
*

Number of infants for whom data on this characteristic was available.
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TABLE 2

Infant HIV-1 RNA Levels in Infants Infected Early or Late

NIH-PA Author Manuscript

Characteristic

Mean (95% CI)
Log10 Values

n*

Highest VL in first 6 months post infection (peak)
Infected at or before 1 month

6.79 (6.62 to 6.96)

72

Infected in utero

6.49 (6.18 to 6.80)

24

Infected peripartum

6.95 (6.73 to 7.17

41

Infected early at indeterminate time
(48-hour specimen not available
but infected by 1 month)

6.86 (6.29 to 7.43)

7

6.76 (6.33 to 7.19)

13

6.79 (6.63 to 6.94)

85

6.24 (6.05 to 6.42)†

49

Infected in utero

6.11 (5.84 to 6.38)

15

Infected peripartum

6.28 (6.01 to 6.54)

31

Infected early at indeterminate time

6.46 (6.12 to 6.80)

3

5.59 (4.87 to 6.32)†

10

6.13 (5.93 to 6.32)

59

Infected late postpartum
All infants
Set point VL
Infected at or before 1 month

NIH-PA Author Manuscript

Infected late postpartum
All infants
*

Number of infants for whom data on this characteristic was available.

†

Significantly lower set point for late infected than early infected (P = 0.01).
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TABLE 3

Correlates of Infant Peak and Set Point Viral Load: Difference in Viral Load Between Infants With and Without Stated
Characteristic

NIH-PA Author Manuscript

Overall

In utero

NIH-PA Author Manuscript

Characteristic

Peak, n = 85

Set Point, n = 59

Peak, n = 24

Set Point, n = 15

Vaginal delivery

−0.32 (−0.70 to
0.05), P = 0.09

−0.05 (−0.54 to
0.45), P = 0.9

−0.40 (−1.23 to
0.44), P = 0.3

0.19 (−0.62 to
1.00), P = 0.6

Breastfeeding

0.26 (−0.17 to 0.69),
P = 0.2

0.20 (−0.45 to 0.85),
P = 0.5

0.14 (−0.58 to 0.87),
P = 0.7

0.23 (−0.57 to
1.04), P = 0.5

Received zidovudine

0.10 (−0.30 to 0.50),
P = 0.6

0.25 (−0.29 to 0.80),
P = 0.4

−0.37 (−1.17 to
0.43), P = 0.4

−0.60 (−1.33 to
0.14), P = 0.1

Male

0.18 (−0.13 to 0.48),
P = 0.2

−0.01 (−0.41 to
0.38), P = 0.9

−0.13 (−0.76 to
0.49), P = 0.7

−0.15 (−0.71 to
0.41), P = 0.6

Maternal CD4 count
<350 cells/mm3

0.19 (−0.12 to 0.50),
P = 0.2

0.02 (−0.39 to 0.42),
P = 0.9

0.40 (−0.25 to 1.05),
P = 0.2

−0.09 (−0.91 to
0.73), P = 0.8

Maternal VL at
32 weeks
>105copies/mL

0.55 (0.24 to 0.86),
P = 0.01

0.34 (−0.05 to 0.72),
P = 0.09

0.61 (0.01 to 1.22),
P = 0.05

0.18 (−0.40 to
0.76), P = 0.5

Maternal VL at
delivery
>105copies/mL

0.32 (−0.04 to 0.69),
P = 0.08

0.17 (−0.34 to 0.68),
P = 0.5

0.65 (−0.20 to 1.51),
P = 0.1

NA*

Peripartum

Late

Peak, n = 41

Set Point, n = 31

Peak, n = 13

Set Point, n = 10

−0.40 (−0.92 to 0.13), P = 0.1

−0.12 (−0.78 to 0.54), P = 0.7

−0.23 (−1.20 to 0.74), P = 0.6

−0.34 (−2.03 to 1.36), P = 0.7

0.23 (−0.39 to 0.86), P = 0.5

0.35 (−0.45 to 1.15), P = 0.4

NA*

NA*

0.40 (−0.15 to 0.94), P = 0.2

0.58 (−0.13 to 1.29), P = 0.1

−0.82 (−2.41 to 0.77), P = 0.3

0.99 (−1.51 to 3.48), P = 0.4

0.21 (−0.24 to 0.65), P = 0.4

−0.18 (−0.73 to 0.36), P = 0.5

0.99 (0.16 to 1.81), P = 0.02

1.30 (−0.05 to 2.65), P = 0.06

0.05 (−0.40 to 0.49), P = 0.8

0.21 (−0.33 to 0.75), P = 0.4

0.29 (−0.85 to 1.42), P = 0.6

−0.06 (−1.99 to 1.86), P = 0.9

0.47 (0.01 to 0.93), P = 0.05

0.47 (−0.06 to 1.00), P = 0.08

0.79 (−0.05 to 1.62), P = 0.06

0.47 (−1.09 to 2.03), 0.5

−0.16 (−0.62 to 0.31), P = 0.5

−0.22 (−0.80 to 0.36), P = 0.4

0.80 (−0.05 to 1.64), P = 0.06

1.11 (−0.54 to 2.76), P = 0.2

All numbers show difference in VL between the 2 levels of the cofactor [regression coefficients (95% CI)].

NIH-PA Author Manuscript

*

NA = All infants fall into same category of cofactor.
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TABLE 4

Relationship Between Maternal and Infant HIV-1 RNA Levels
Overall

In Utero

Peripartum

Late

NIH-PA Author Manuscript

Correlation of maternal HIV-1 RNA with infant peak HIV-1 RNA level*
Maternal HIV-1 RNA
at 32 weeks gestation

0.453, P < 0.001

0.501, P = 0.02

0.771, P < 0.001

0.780, P = 0.002

Maternal HIV-1 RNA
at delivery

0.311, P = 0.009

0.266, P = 0.2

0.07, P = 0.7

0.72, P = 0.008

Correlation of maternal HIV-1 RNA with infant set point HIV-1 RNA level
Maternal HIV-1 RNA
at 32 weeks gestation

0.309, P = 0.02

0.26, P = 0.3

0.378, P = 0.04

0.355, P = 0.3

Maternal HIV-1 RNA
at delivery

0.143, P = 0.3

0.43, P = 0.1

−0.04, P = 0.8

0.321, P = 0.4

*

Pearson correlation coefficient.
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TABLE 5

Correlates of Mortality
Multivariate HR* (95% CI), P Value

NIH-PA Author Manuscript

Covariate

Univariate HR (95% CI), P Value

Peak VL (log10)

1.98 (1.0 to 3.95) P = 0.05

Set point VL (log10)

2.14 (1.15 to 4.33), P = 0.04

1.59 (0.73 to 3.48), P = 0.2

6-month CD4% <15%

5.74 (2.34 to 14.07), P < 0.001

4.85 (1.90 to 12.36), P = 0.001

*

Only set point VL was used in multivariate analysis because peak and set point were colinear.
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