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Abstract

Background: The perinatal prophylactic administration of zidovudine is associated with rapidly reversible macrocytic anemia in infants. However, a recent study suggests that there may be more persistent inhibition of hematopoïetic stem cells.

Objective: To study hematopoiesis in uninfected infants, born to HIV-1 seropositive mothers, including those exposed and those not exposed to perinatal zidovudine alone or in combination.

Methods: Longitudinal study, from 0 to 18 months, of hemoglobin, platelets, polynuclear neutrophils, total lymphocytes, and CD4+ and CD8+ lymphocytes in more than 4000 infants of the French Perinatal Study. Modeling of repeated measures and non-linear evolution with age, with models combining natural cubic B-splines and random effects.

Results: The hemoglobin level was transiently reduced in newborns exposed to zidovudine. Multivariate analysis taking into account age, prematurity, geographical origin, maternal drug use and maternal CD4 cell count, indicated that levels of the three other lineages were slightly lower until age 18 months in exposed than not exposed infants (P < 0.0001 for each lineage).There was a negative relationship between the duration of exposure and each hematological variable. Combinations of antiretroviral treatments were associated with larger decreases than monotherapy up to 15 months of age. Similar, but less pronounced, patterns were found for the CD4+ and CD8+ subpopulations of lymphocytes.

Conclusions: Zidovudine administered during the perinatal period may result in a small but significant and durable effect on hematopoïesis up to the age of 18 months. 
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Introduction

The efficacy of zidovudine for the prevention of HIV transmission from mother to child has been clearly demonstrated and remains one of the greatest successes of antiretroviral therapy [1]. Tolerance of this treatment in infants is generally considered good in the short term [2–4], but remains to be demonstrated in the long term [5–7]. The first placebo-controlled protocol identified a significant reduction in hemoglobin concentration in newborns during the 6 weeks of treatment, but which normalized from the twelfth week of life onwards [1]. Two subsequent analyses in the same protocol at 18 months and 3 years, involving a smaller number of infants, found no significant differences in hematological variables, including levels of CD4+ and CD8+ lymphocytes [4,5]. In contrast, a recent study reported that levels of CD4+ lymphocytes in 20 uninfected newborns born to mothers infected with HIV, 19 of whom were exposed to antiretroviral drugs, were significantly lower than those in infants born to mothers not infected with HIV. This difference mostly involved naive CD4 fractions (CD4+ lymphocytes, CD45RA+) and was accompanied by a decrease in thymic output in fetal thymic organ culture. The number of colony forming units (CFU) was also lower, as was the cloning efficiency of CD34+ progenitor cells [8]. It was thus suggested that zidovudine is toxic to stem cells but this could not be demonstrated in the absence of a control group consisting of infants born to mothers infected with HIV but not receiving antiretroviral drugs.

The French Perinatal Study is appropriate for observational studies of the tolerance of treatments administered during the perinatal period: since 1986, it has included a large number of infants all followed in a uniform manner whether or not exposed to antiretroviral drugs. Although most of the non-exposed infants were born before 1994, hematological and immunological data has been collected in an identical manner for all infants, with unchanged time intervals. The large number of infants included allows powerful statistical analysis of measures with high levels of inter- and intra-individual variability. Here, we report an analysis of all the measures of hemoglobin, platelets, polynuclear neutrophils, total lymphocytes and the CD4+ and CD8+ lymphocytes subpopulations, for more than 4000 HIV-1-uninfected infants, almost two-thirds of whom were exposed to antiretroviral treatment during the perinatal period. Data were modelized to take into account non-linear changes in the variables with age as well as important intra-and inter-individual variability.

Back to Top

Patients and methods

The French Perinatal Study

The French Perinatal Study was established in 1986 and is a prospective national epidemiological study. It was designed to investigate the risk of HIV transmission from mother to child and its prevention, and to study the progression of the disease in infected infants. The protocol has been described in detail elsewhere [9]. More than 7000 mother–child pairs from more than 90 obstetric and pediatric centers have now been included in the study. Each mother–child pair is included no later than delivery and the follow-up of the infants included is strictly prospective from birth. Clinical and biological data are collected at regular intervals. The duration of follow-up for non-infected infants was initially 36 months and was reduced to 18 months from 1993 onwards. For hematological and immunological follow-up, the protocol includes the planned collection of the standard data (levels of polynuclear neutrophils, total lymphocytes, platelets and subpopulations of lymphocytes) at birth (during the first 4 days of life) and then at the ages of 1 and 3 months, and then every 3 months until the age of 18 months. The follow-up protocol for these variables remained unchanged after the implementation of preventive zidovudine treatment in 1994. All the measurements are made locally, in real time, at each participating center, according to standard methods. The results are transmitted to the coordinating center prospectively according to the schedule, together with the clinical data and biological information required as part of the protocol.
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Study population

The analyses presented here concern infants not infected with HIV born to mothers infected with HIV-1. A child was considered non-infected if serological tests for HIV were negative at the age of 18 months. Infants below the age of 18 months were considered to be uninfected if at least two viral isolation attempts by culture, or by RNA or DNA polymerase chain reaction after 1 month were negative.

A variable describing the exposure of the child to the treatment was defined. This variable takes into account the treatment of the mother with antiretroviral drugs during the pregnancy and/or of the child during the neonatal period, and the type of treatment used: the first group comprised cases in which neither the mother nor the child was treated; the second group included all the cases in which the mother and/or the child was treated with zidovudine monotherapy; and the third group consisted of all the cases in which the mother and/or the child was treated with a combination of antiretroviral drugs including zidovudine and at least one other nucleoside analog.

For each biological variable (hemoglobin, polynuclear neutrophils, platelets, total lymphocytes and CD4+ and CD8+ lymphocytes), infants with at least one measure of the variable during the first 18 months of life who fell into one of the three treatment groups described above were included in the analysis. Four hundred and sixty five infants were not included in the analysis because the treatment given did not include zidovudine (n = 180) or because the hematological measures or the covariates of the model were not available (n = 285).
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Statistical analysis

Exploratory analyses were performed by non- parametric smoothing techniques [10]. To model the non-linear evolution of the variables studied, between-child variability and correlations between measurements for the same child, we used mixed effects models based on natural cubic B-spline curves [11,12] estimated by the maximum likelihood method. Natural cubic B-splines are very flexible smooth curves for modeling the mean profiles of these variables [13,14]. A cubic spline is a series of cubic functions joined together smoothly at a series of specified time points or knots in the follow-up period. A natural spline is one in which the spline is constrained such that it is linear beyond the first and last knots. The user sets the number and locations of the knots. Models including 5, 7 and 9 knots within the follow-up period were tested, with the knots at equally spaced fixed percentiles of the age distribution expressed in days [11]. In addition, random effects were introduced to model individual deviations from the mean profile allowing the between-child variability to be taken into account. Two random effects models for each number of knots were tested. The first model included a random intercept at 3 months and a random slope. The second model used a different random slope before and after 3 months. These two models were compared in all cases, using likelihood ratio tests. The choice between models with different numbers of knots was based on Aikaike's and other similar criteria [15].

For each biological variable studied, the model incorporated both the terms of the B-splines, and also the variables sex, geographic origin of the mother (African or Caribbean versus other origins), prematurity (born before 37 weeks of gestation), maternal drug use during pregnancy (recorded if the child suffered withdrawal syndrome at birth) and the treatment administered during the pregnancy and/or during the neonatal period. Initially, the overall effect of these variables was modeled as constant over time and without distinguishing between the two types of treatment (zidovudine in monotherapy or combination). Differences were then studied from birth until 6 weeks (duration of treatment for infants), from 6 weeks to 15 months and from 15 to 18 months in order to detect any late impact of treatment. All these analyses were then repeated for the subgroup of infants for which CD4 cell counts for the mother at delivery were available.

The same type of modeling was used for the subgroup of treated infants to assess the relationship between the variables studied and the duration of exposure to pre- and postnatal treatment. The model included sex, the geographical origin of the mother, prematurity, maternal drug use and the total duration of exposure to the treatment, defined as the length of time for which the mother was treated during the pregnancy plus the duration of postnatal treatment of the child.

The biological variables were expressed on a fourth-root scale, a transformation widely used because it stabilizes the variance. All the models retained included 7 or 9 knots. The models including a simple random slope were clearly rejected in likelihood ratio tests in which they were compared to models with random sloped differing before and after 3 months. Generally, the values of the coefficients of the various factors of interest were stable, regardless of the number of knots and the random effect models used. The fit of the final models was checked by plotting the residuals. The P-values reported are two-tailed and an alpha level of 0.05 was used to assess statistical significance. SAS software version 8.01 (SAS Institute, Cary, North Carolina, USA) was used for statistical analysis.
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Results

Population studied

We analyzed hematological variables for 4249 infants not infected with HIV-1. The total number of measures was greater than 21 000 for hemoglobin, polynuclear neutrophils, lymphocytes and platelets and more than 15 000 for CD4+ and CD8+ lymphocytes. The median (range) of the number of measures per child was 5 (range, 1–11) for polynuclear neutrophils, lymphocytes and platelets and 4 (1–9) for the lymphocyte subpopulations (Table 1). Of the infants, 2026 (48%) were girls, and 2013 (47%) were born to mothers of sub-Saharan African or Caribbean origin. Five percent of the infants presented withdrawal syndrome at birth, demonstrating active maternal drug use during pregnancy. The median CD4 cell count of the mothers at delivery (available for 3322 women) was 468 × 106 cells/l (range, 36–1688). Ten percent (n = 441) of the infants were premature, defined as birth before 37 weeks of gestation. About one-third (n = 1504) of the infants were not exposed to antiretroviral treatment during the perinatal period; most of these born before 1994. Of the 2745 infants exposed in utero and/or during the postnatal period, 1346 (49%) were exposed to zidovudine monotherapy and 1399 were exposed to treatment with two or more molecules including zidovudine. Multitherapy was a combination of zidovudine and lamivudine (3TC) in 56% of cases (n = 784), a protease inhibitor plus zidovudine and another nucleoside analog in 19% of cases (n = 259) and another antiretroviral association including zidovudine in 25% of cases (n = 356). Ninety-two percent of the infants treated were treated both prenatally and postnatally. Treatment during these two phases was identical in 76% and different (mainly combination for the mother and zidovudine monotherapy for the child) in 24%. The median total duration of treatment (pre- and postnatal) was 171 days (range, 3–333).

[image: Table 1]Table 1. Numbers of infants and measures.
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General aspects of changes in hematological variables from 0 to 18 months

Exploratory non-parametric smoother curves suggested that hemoglobin levels were transiently lower in exposed than non-exposed children, which is consistent with the findings of the first placebo-controlled study. Unexpectedly, a modest but durable effect of treatment was observed on the three lines (Fig. 1) as well as on CD4+ and CD8+ lymphocytes subpopulations. This led us to conduct a more detailed analysis.

[image: Fig. 1]Fig. 1. Hemoglobin (g/dl), neutrophil (× 106/l), lymphocyte (× 106/l) and platelet (× 109/l) counts from birth to 18 months, according to preventive treatment. Solid line = no treatment; dashed line = treatment. Non-parametric smoother curves.
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Factors accounting for variation in hematopoiesis between 0 and 18 months

In the first multivariate analysis, the effect of all covariates was modeled as constant over time. Sex and geographical origin were found to be related to the hematological variables (Table 2). The girls had significantly higher counts of neutrophils, lymphocytes and platelets than the boys and infants born to mothers of sub-Saharan or Caribbean origin had significantly lower counts of neutrophils, lymphocytes and platelets than did infants born to mothers of other origins (mostly European). Infants born to mothers who used drugs during pregnancy, recorded if the child had withdrawal syndrome at birth, had significantly higher levels of neutrophils, platelets and, to a lesser extent, lymphocytes, than did other infants. This analysis also indicated that the effect of treatment was significant: treated infants had significantly lower levels of neutrophils, lymphocytes and platelets than did untreated infants (regression coefficients for neutrophils, −0.277, P < 0.0001; lymphocytes, −0.164, P < 0.0001; platelets, −0.042, P < 0.0001). In the absence of treatment, the levels of neutrophils, lymphocytes and platelets did not differ significantly between premature and non-premature infants. Among treated infants, the values of these three variables were significantly lower for premature infants than those for non-premature infants (Table 3).

[image: Table 2]Table 2. Hematological variables in infants from birth to 18 months: multivariate analysis.aRegression coefficient [standard error (SE)] associated with each factor in multivariate analysis. Results from models combining natural cubic B-splines and random effects in which the effect of all covariates was considered to be constant over time. The interaction between treatment and prematurity is shown in Table 3.



[image: Table 3]Table 3. Hematological variables in infants from birth to 18 months: interaction between prematurity and treatment.aRegression coefficient [standard error (SE)] associated with each factor in multivariate analysis. Results from models combining natural cubic B-splines and random effects in which the overall effect of all covariates was considered to be constant over time.
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Persistence of an effect of treatment until the age of 18 months and effect of antiretroviral combinations

The effect of treatment was modeled, distinguishing between the effect of zidovudine alone and the effect of an association of antiretroviral drugs, and considering three periods: 0 to 6 weeks (during treatment), 6 weeks to 15 months and 15 months to 18 months to identify a possible late effect of perinatal drug exposure (Table 4). During the period from 0 to 6 weeks, infants exposed to zidovudine had significantly lower levels of neutrophils and lymphocytes than did untreated infants (neutrophils: −0.442, P < 0.0001; lymphocytes: −0.160, P < 0.0001). A similar, but non-significant trend was observed for platelets (−0.013, P = 0.28). During the other two periods (6 weeks to 15 months and 15 months to 18 months), levels of neutrophils, lymphocytes and platelets were consistently significantly lower in infants treated with zidovudine than in untreated infants. 

[image: Table 4]Table 4. Hematological variables in infants according to the type of treatment. Effect of monotherapy or combination therapy over time.aRegression coefficient [standard error (SE)] associated with each factor in multivariate analysis. Results from models combining natural cubic B-splines and random effects in which the effect of treatment was considered to be constant in each period.



For the periods from 0 to 6 weeks and from 6 weeks to 15 months, infants exposed to a combination of drugs had lower counts for all three cell lineages than did infants exposed to zidovudine monotherapy (Table 4). At 12 months, for example, the difference between untreated and monotherapy groups was 192 × 106 cells/l for neutrophils whereas that between untreated and combination therapy groups was 317 × 106 cells/l; the corresponding values for lymphocytes were 316 and 510 × 106 cells/l, and for platelets 10 × 109 and 24 × 109 (Table 5). To take into account other cofactors, these data were obtained from the modelization in the subgroup of non-premature boys born to non-African and non-drug-addicted mothers.

[image: Table 5]Table 5. Absolute values of treatment-induced changesa.aResults derived from modelisation in the subgroup of non-premature boys born to non-African, non-drug-addicted women. bThe difference between monotherapy and combination was not significant.
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Lymphocyte subpopulations

In general, the CD4+ and CD8+ lymphocyte subpopulations followed similar trends. The effects of treatment were greater on CD8+ than on CD4+ lymphocyte levels: the CD4+ lymphocyte levels were significantly decreased only until 15 months. These two variables showed no greater effect due to a combination of antiretroviral drugs than to monotherapy. Consequently, the findings for CD4+ and CD8+ lymphocytes are presented for all treated infants as a single group (Table 6). At 12 months, treated children had 144 × 106 fewer CD4 cells/l and 141 × 106 fewer CD8+ cells/l than untreated children.

[image: Table 6]Table 6. CD4 and CD8 lymphocyte subpopulations in infants. Effect of treatment over time.aAbsolute number ′ /l. bRegression coefficient [standard error SE)] associated with each factor in multivariate analysis. Results from models combining natural cubic B-splines and random effects in which the effect of treatment was considered to be constant in each period.
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Effect of treatment duration

A model including all the treated infants and the factors sex, geographical origin, prematurity, active maternal drug use and total duration of treatment revealed a significant negative relationship between treatment duration and neutrophil levels (−0.00025, P = 0.04), and treatment duration and lymphocyte levels (−0.00051, P < 0.0001). A similar, but non-significant trend was observed for platelets (−0.00008, P = 0.09).
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Effect of maternal immunity

We applied the same model, with the same factors, to the subgroup of infants for whom maternal CD4 cell counts at delivery were available (Table 7). The infants were assigned to three groups according to usual CD4 cell count thresholds (CD4 < 250 × 106 cells/l, 250 ≤ CD4 < 500 × 106 cells/l and CD4 ≥ 500 × 106 cells/l, the reference class). Total lymphocyte counts and particularly the CD4+ lymphocyte subset counts were significantly lower in the two groups of infants whose mothers had CD4 counts below 500 × 106 cells/l than in the group of infants whose mothers had CD4 counts of 500 × 106 cells/l or more. A similar trend was also noted for other lineages.

[image: Table 7]Table 7. Biological variables in infants from birth to 18 months according to maternal CD4 cell counts.aRegression coefficient [standard error SE)] associated with each factor in multivariate analysis. bEach class of maternal CD4 cell count is compared with the reference class (CD4 cell count > 500 × 106/l).
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Discussion

Observational studies of the effects of a drug in a cohort do not have the same rigor as a randomized study. Indeed, only a randomized study allows effects to be definitively attributed to the drug. However, the number of patients in randomized studies may often be too small to detect rare events, and effects on measures with large inter- and intra-individual variability. A large observational cohort may provide a sufficiently large number of subjects, but interpretation biases are possible. There are several factors that may be involved in effects on hematopoesis. Some are known, and can be included in multivariate analyses, but there may well be other as yet unidentified factors. Using mixed effects models to take into account the substantial variability of hematopoïetic variables, we first confirm what is already known, or widely suggested although rarely studied on so large a scale, concerning maternal geographic origin and sex: (1) total lymphocyte, CD4+, CD8+ and polynuclear neutrophil counts in infants with mothers of sub-Saharan African or Caribbean origin are lower than those in infants of European origin [16]; and (2) girls have higher levels of polynuclear neutrophils, lymphocytes and circulating platelets than boys [17–19].

More surprising is the relationship between the immune status of the mother at delivery and the lymphocyte count in the child. This relationship has not previously been described, to our knowledge, and may result from defective transplacental transfer of hematopoietic cytokines [20] in women with cellular immune deficiency. Consequences of maternal HIV infection in HIV uninfected babies have been recently evoked in a report of cardiac dysfunction in HIV-exposed but uninfected children [21].

The initial protocol comparing zidovudine and placebo revealed only an effect on hemoglobin levels that was reversed by the age of 12 weeks [1,4,5]. Our analysis reproduces this finding. The small but significant and persistent impact of perinatal prophylactic antiretroviral treatment on platelets, neutrophils and lymphocytes was not expected. The relatively small number of infants included in the previous analysis and the substantial inter- and intra-individual variability of hematopoietic variables may explain this discrepancy. The difference remained significant in a multivariate analysis, taking into account the factors listed above. Moreover, the greater effect of combination therapy than monotherapy and the link between the duration of exposure and the magnitude of the biological effect strongly implicate the treatment. The effect involves three hematopoiesis lineage and persists until 18 months of age despite the treatment having stopped at 6 weeks of age. An effect on several cell lineages suggests either changes in the medullary stroma or an effect on multipotent stem cells. There is no evidence suggesting that zidovudine has a deleterious effect on the medullary stroma. In contrast, the toxicity of zidovudine to hematopoietic progenitors in vitro has been well established [22,23]. The mechanism underlying this putative toxicity is unknown. The mitochondrial toxicity of antiretroviral nucleoside analogs is currently receiving considerable attention [24]. However, non-mitochondrial mechanisms of toxicity are possible, mediated in particular by toxicity to nuclear DNA. Zidovudine interacts with nuclear DNA in several cell models [25], and the integration of zidovudine into nuclear DNA has been demonstrated both in an animal model [26] and in exposed newborns [27]. More specifically, in vitro incorporation of zidovudine into DNA of burst-forming unit-erythroid (BFU.E) and colony-forming unit-erythroid (CFU-E) has been demonstrated [28] and leads to a reduced expression of the genes for β globin [29] or granulocyte-monocyte colony stimulating factor receptor (GM CSFR) [30]. Although not addressed in this study, the clinical consequences of these findings are probably minor or non-existent at these ages. The observed deficiencies in lymphocyte, neutrophil and platelets lineages are clinically modest and no subgroup of patients with very low values was identified among the treated children. As suggested by the Danish study [8], a more detailed analysis of CD4/CD8 lymphocyte subpopulations (i.e naive/memory phenotype and function) could be of value, as would a more long-term evaluation. Indeed, our findings demonstrate that perinatal exposure to zidovudine may result in biological effects, even in a cell system with a high turnover, that persist until the age of 18 months.

This work was supported by Agence Nationale de Recherches sur le Sida (ANRS).
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  The main investigator at each site and institutions participating in the French Perinatal Cohort Study

  Coordinators: M.J. Mayaux and S. Blanche.
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Table 4. Hematological variables in infants according to the type of treatment. Effect of monotherapy or combination
therapy over time.

Neutrophils Lymphocytes Platelets

Coeff * (SE) P Coeff * (SE) P Coeff @ (SE) P

Period 0-6 weeks
Zidovudine vs. no treatment —0.442 (0.036) < 0.0001 —0.160 (0.027) < 0.0001 —0.013 (0.012) 0.28
Combination vs. zidovudine —0.173 (0.032) < 0.0001 —0.096 (0.025) < 0.0001 —0.028 (0.011) 0.01
Period: 6 weeks—15 months
Zidovudine vs. no treatment —0.121(0.028) < 0.0001 —0.108 (0.026) < 0.0001 —0.031(0.010) 0.002

Combination vs. zidovudine —0.083 (0.027) 0.002  —0.068 (0.024) 0.006  —0.044 (0.009) < 0.0001
Period: 15 months—18 months
Zidovudine vs. no treatment —0.145 (0.041) 0.0004 —0.075 (0.035) 0.03  —0.030(0.01) 0.03

Combination vs. zidovudine —0.034 (0.044) 0.44  —0.020(0.037) 0.60  —0.020(0.014) 017

“?Regression coefficient [standard error (SE)] associated with each factor in multivariate analysis. Results from models
combining natural cubic B-splines and random effects in which the effect of treatment was considered to be constant in
each period.
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Table 5. Absolute values of treatment-induced changes®.

42 days 12 months 18 months

Neutrophils (X 10°/1)

Untreated 2587 2997 3098

Zidovudine alone 2002 2805 2864

Zidovudine + other 1803 2680 2811
Lymphocytes (X 10°/)

Untreated 6875 6763 5912

Zidovudine alone 6405 6447 5712

Zidovudine + other 6134 6253 5661
Platelets (x 10%/1)

Untreated 414 364 355

Zidovudine alone 408 354 345

Zidovudine + other 398 340 339
CD4+ Lymphocytes (X 10°/1)

Untreated 3304 2831 2306

Treated"” 3202 2687 2256
CD8+ Lymphocytes(x 10°/1)

Untreated 1425 1386 1304

Treated" 1289 1245 1197

Results derived from modelisation in the subgroup of non-premature
boys bomn to non-African, non-drug-addicted women. bThe differ-
ence between monotherapy and combination was not significant.
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Table 2. Hematological variable: fants from birth to 18 months: multivariate analysis.
Neutrophils Lymphocytes Platelets
Coeff ? (SE) (i Coeff * (SE) P Coeff ? (SE) P
Girls vs boys 0.075(0.018) < 0.0001 0.097 (0.017) < 0.0001 0.048 (0.007) < 0.0001
African/Caribbean vs other origins —0.299 (0.019) <0.0001  —0.255(0.017) <0.0001  —0.021(0.007) 0.004
Maternal drug use vs others 0.163 (0.045) 0.0003 0.087 (0.041) 0.03 0.071(0.017) <0.0001
Treatment vs no treatment —0.277(0.021) <0.0001  —0.164 (0.019) < 0.0001  —0.042 (0.008) < 0.0001

“Regression coefficient [standard error (SE)] associated with each factor in multivariate analysis. Results from models combining natural cubic B-
splines and random effects in which the effect of all covariates was considered to be constant over time. The interaction between treatment and
prematurity is shown in Table 3.





OEBPS/images/cover.jpg





OEBPS/images/Original.00002030-200309260-00006.TT3.jpeg
Table 3. Hematological variables in infants from birth to 18 months: interaction between prematurity and treatment.

Neutrophils Lymphocytes Platelets
Coeff * (SE) P Coeff* (SE) P Coeff * (SE) P
Interaction treatment/prematurity —0.135 (0.066) 0.04 —0.091 (0.06) 0.13 —0.067 (0.025) 0.007
Untreated infants: premature vs. non-premature 0.011 (0.055) 0.84 —0.038 (0.049) 0.44 0.024 (0.020) 0.24
Treated infants: premature vs. non-premature —0.124(0.037) 0.0007  —0.129 (0.034) 0.0001  —0.043 (0.014) 0.003

“Regression coefficient [standard error (SE)] associated with each factor in multivariate analysis. Results from models combining natural cubic B-
splines and random effects in which the overall effect of all covariates was considered to be constant over time.





OEBPS/images/Original.00002030-200309260-00006.TT6.jpeg
Table 6. CD4 and CD8 lymphocyte subpopulations in infants. Effect of treatment over time.

CD4+ lymphocytes® CD8+ lymphocytes®
Coeff (SE) P Coeff. (SE) P
Period: 0-6 weeks: treatment vs. No treatment —0.060 (0.030) 0.05 —0.151(0.030) <0.0001
Period: 6 weeks—15 months: treatment vs. No treatment —0.095 (0.023) < 0.0001 —0.162 (0.023) < 0.0001
Period: 15 months—18 months: treatment vs. No treatment —0.038 (0.030) 0.20 —0.127 (0.030) < 0.0001

Absolute number ' /1. "Regression coefficient [standard error SE)] associated with each factor in multivariate analysis. Results from models
combining natural cubic B-splines and random effects in which the effect of treatment was considered to be constant in each period.
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Table 7. Biological variables in infants from birth to 18 months according to maternal CD4 cell counts.

Neutrophils Lymphocytes Platelets CD4+ lymphocytes CDB+ lymphocyte
Infants n = 3318 3320 3317 3033 3033
Measures n = 17913 18033 17872 13126 13105

Coeff.? (SE) P Coeff? (SE) P Coeff.? (SE) P Coef i:* (SE) P Coef £ (SE) P

Maternal CD4"
200<CD4=500  —-0.033(0.021) 012 126 (0.020) <0001 ~0.012 (0.008) 016 142 (0.022) <0001 ~0.033 (0.021) o1
CD4 =200 ~0.056 (0.034) 0.09 32(0.031) <0.0001  ~0.022 (0.013) 0.09 152 (0.034) <0.0001 ~0.0008 (0.033) 0.98

“Regression coeficient [standard error SE)] associated with each factor in multivariate analysis. "Each class of maternal CD4 cell count is compared with the reference class (CD4 cell
count > 500 X 10°/)),
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Table 1. Numbers of infants and measures.

CD4+ CD8+
Hemoglobin Neutrophils  Lymphocytes  Platelets  lymphocytes  lymphocytes
Infants 4240 4243 4238 3796 3796
Measures 21426 21571 21393 15469 15444

Measures per infants (median, range) 5(1-11) 50-11) 501-11) 5(1-11) 4(1-9) 4(1-9
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