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Abstract

Resumo

This study analyzed data from two consecutive
retrospective cohort samples (1983 to 1998 and
1999 to 2002) of Brazilian children with AIDS
(N = 1,758) through mother-to-child-transmission. Late-stage diagnosis (CDC category
C) was investigated in relation to the following
variables: year of birth, year of HIV diagnosis,
and time periods related to changes in government treatment guidelines. Late-stage diagnosis
occurred in 731 (41.6%) of cases and was more
prevalent in infants under 12 months of age. The
rate of late-stage diagnosis decreased from 48%
to 36% between the two periods studied. We also
observed a reduction in the proportion of latestage diagnoses and the time lapse between HIV
diagnosis and ART initiation. A significant association was found between timely diagnosis
and having been born in recent years (OR = 0.62;
p = 0.009) and year of HIV diagnosis (OR = 0.72;
p = 0.002/OR = 0.62; p < 0.001). Infants under the
age of 12 months were more likely to be diagnosed at a late stage than older children (OR =
1.70; p = 0.004). Despite advances, there is a need
to improve the effectiveness of policies and programs focused on improving early diagnosis and
management of HIV/AIDS.

Analisaram-se dados de duas coortes retrospectivas consecutivas (1983-1998, 1999-2002) de
crianças brasileiras com AIDS (n = 1.758), expostas ao HIV por transmissão vertical. Ocorrência de diagnóstico tardio (categoria C-CDC)
foi verificada para: ano de nascimento, ano de
diagnóstico da infecção e períodos relacionados
a mudanças das diretrizes terapêuticas governamentais. Encontramos 731 (41,6%) crianças
com diagnóstico em estágio tardio, especialmente com < 1 ano de idade. No segundo período o
desempenho do diagnóstico melhorou (36 vs.
48% de atraso diagnóstico no primeiro período).
Verificou-se melhoria da proporção de crianças
com diagnóstico tardio e do tempo entre o diagnóstico da infecção e a introdução da terapia
antirretroviral. Ano de nascimento (OR = 0,62;
p = 0,009) e ano de diagnóstico da infecção (OR
= 0,72; p = 0,002/OR = 0,62; p < 0,001) mais recentes estiveram significativamente associados
a diagnóstico oportuno. Crianças com idade
< 1 ano tiveram maior risco para diagnóstico tardio do que as mais velhas (OR = 1,70; p = 0,004).
Apesar dos avanços, há necessidade de potencializar diagnóstico e manejo oportunos.
HIV; Diagnóstico Tardio; Criança

HIV; Delayed Diagnosis; Child
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Introduction

Methods

The implementation of national health system
programs to promote early HIV diagnosis in pregnant women is a fundamental strategy to prevent
mother-to-child transmission of the disease 1. In
addition, early and effective diagnosis increases
the possibility of delaying progression to AIDS
and mortality in children 2,3.
HIV replication plays an important role in
disease pathogenesis 6,7 and early antiretroviral
treatment (ART) in children has been shown to
be associated with long-term control of HIV-1
replication and improved clinical and immunological outcomes 4,5,6.
A study of children under the age of 12 months
in the United States showed that highly active
antiretroviral therapy (HAART) reduced mortality by 76%, and progression of the infection by
75% 5, showing that this treatment changes the
natural course of HIV infection in children 4. New
clinical and epidemiological patterns have been
observed in both developed 8 and developing
countries 9.
Brazil’s national HIV/AIDS control policy is
widely recognized as a model, particularly for developing countries 10. The Brazilian government
has been guaranteeing free access to HAART for
all positively diagnosed individuals since 1996 11,
resulting in a clear reduction in mother-to-child
transmission of HIV, hospitalizations and general morbidity and mortality related to AIDS
11,12,13,14,15,16. Two retrospective cohort studies
of children diagnosed with AIDS in two distinct
periods (1983 to 1998 and 1999 to 2002) showed
a 52.8% and 88.3% increase in probability of survival after 60 months 17, However, a populationbased study of 84,694 patients aged 15 years or
over showed that a high proportion of patients
undertaking HAART began at an advanced stage
of the infection 18. This scenario reinforces the
need to review strategies within the Brazilian
Unified National Health System (SUS) aimed at
ensuring early diagnosis.
There are no population-based studies investigating temporal patterns of the timing of HIV
diagnosis among the child population of Brazil
(< 13 years of age). This study examined patterns
of late-stage diagnosis of HIV/AIDS in children
based on data from the above mentioned national cohort studies.

Study design and population
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This study is based on data from two multicenter
retrospective cohort survival studies of Brazilian
children with AIDS. Both studies are historical
cohorts and methodology has been described
previously in detail 19,20,21. The sample included
individuals under the age of 13 based on the national AIDS case definition of children 11. The two
child cohorts comprised probability samples of
children infected with AIDS via mother-to-child
transmission of the virus selected from the national database of reported AIDS cases (Information System for Notifiable Diseases – SINAN,
acronym in Portuguese).
The sample included a total of 1,859 children; 914 (49.2%) from the first study, and 945
(50.8%) from the second. The first study included
children diagnosed with AIDS between January
1st 1983 and December 31st 1998. The definition of the status of the children (dead or alive)
was based on follow-up until death or the end of
2002. The second study was composed of children diagnosed between January 1st 1999 and
December 31st 2002 and followed up until death
or the end of 2007 17,20.
Definitions and data analysis
Late stage diagnosis was defined as clinical category “C” at the moment of HIV diagnosis. We
identified the first registered clinical evaluation
of the patient and classified the disease according
to clinical categories based on signs or symptoms
associated with HIV infection. The classification
used was based on the revised system for HIV
infection in children of the Centers for Disease
Control and Prevention (CDC) 22.
Category “C” includes all AIDS-defining conditions except lymphoid interstitial pneumonia 22, and thus was considered an advanced
stage of the disease. Category “N” includes nonsymptomatic diseases with no signs or symptoms associated with HIV infection, or with only
one of the mildly symptomatic conditions listed
in category “A”. Category “B” includes all children
with signs or symptoms possibly caused by HIV
infection, but not listed under category “A” or category “C”.
Time trends of late stage diagnosis were analyzed by year of HIV diagnosis, year of birth and
year of ART initiation.
Epidemiological and demographic variables
were documented. Using bivariate analysis, we
verified the association of late-stage diagnosis
with the following exposure variables: gender,
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study cohort/year of HIV diagnosis (1983 to 1998
or 1999 to 2002), age at time of HIV diagnosis (<
one, one to five, and six to 12 years). We stratified
year of birth into three groups according to the
history of pre-HAART and HAART in Brazil: before 1988 (ART not available); 1989 to 1995 (limited ART availability); 1996 to 2002 (ART available nation-wide, more consistent use of ART
with Brazilian children (HAART available), and
widespread implementation of first national ART
guidelines and of strategies to prevent motherto-child transmission 11. For year of HIV diagnosis (before 1996, 1996 to 2007) and year of death
(before 1996, 1996 to 2007) we defined two periods (pre-HAART and post-HAART). Odds ratios (OR) with their respective 95% confidence
intervals (95%CI) were calculated. Significance
of association between variables was verified
using the chi-squared test. Data regarding CD4
lymphocyte counts is presented only for the last
period (1999 to 2002), since detailed information
on CD4 counts was only available from 1999. The
sample was grouped into the following age categories (under 12 months, one to five years, and
six to 12 years). Data was analyzed using the Stata
11.0 software package (Stata Corp., College Station, USA).
Ethical considerations
Both cohort studies were approved according to
National Health Council guidelines by the Ethical
Review Boards of the Center for Reference and
Training in STD/AIDS of the State of São Paulo.

Results
Information on the clinical stage of the disease
at the moment of HIV diagnosis was available in
1,758 (94.6%) of the 1,859 cases, of which 1,027
(58.4%) were not late-stage diagnoses and 731
(41.6%) were late-stage diagnoses. A total of 818
(46.5%) children had already been diagnosed
with AIDS at the moment of HIV diagnosis. Prevalence of late-stage diagnosis was significantly
lower in children from the second cohort (1999
to 2002) and also in the second and third age categories and in individuals diagnosed with HIV in
the second study period (1996 to 2002). The majority of children were between one and five years
of age at the moment of HIV diagnosis. Children
under 12 months of age at the moment of HIV diagnosis were more likely to be diagnosed at a late
stage; this association was significant. No gender
differences were found (Table 1).
The children were classified into the following clinical categories of HIV infection: “N” = 95

(5.4%) ; “A” = 342 (19.5%) , “B” = 590 (33.6%) , and
“C” = 731 (41.6%) .
We observed an initial reduction in the frequency of category “C” from 66.7% in 1982 to
37.3% in 1989. Thereafter, the proportion of cases
in this category stabilized at around 40% in 2002.
Category “C” was the most common category
across all age groups in each time period, with
a relative reduction from 50.6% in 1989 to 30.8%
2002.
With regard to ART initiation, a consistent reduction in the prevalence of late-stage HIV diagnosis occurred after 1996, indicating early introduction of medication. The prevalence of timely
ART initiation increased over the study period; in
1997 53.5% of children receiving ART were latestage diagnosis cases, compared to 29% in 2002
(Figure 1).
The time lapse between birth and HIV diagnosis varied from less than one to 12 years. This
time lapse was shorter in the 1996 to 2002 cohort,
where the majority of cases (457, 53.1%) were diagnosed within the first year. It took the following
length of time to reach a 75% diagnosis rate in
each time series: prior to 1988 – 36 seven years;
1989 to 1995 – five years; 1996 to 2002 – two years
(Figure 2).
An analysis of the data of the first absolute
CD4+ lymphocyte count for all children (945) in
the 1999 to 2002 cohort revealed that children
alive in the six to 12-year age group had mean and
median values within the range defined by CDC
as moderate immunological changes, whereas
children in the under –12 months and one to
five-year age groups had a low number of CD4+ T
cells, and therefore immunological changes were
classified as severe in the latter groups (Table 2).

Discussion
The data shows that, despite the success of Brazil’s HIV/AIDS control policy 10,11, a large proportion (42%) of children progressed to AIDS. The
high proportion (40%) of category “C” diagnoses
in children born in recent years emphasizes the
need to improve the effectiveness of HIV diagnosis programs and strategies directed at pregnant
women and children. Furthermore, we observed
a significant time lapse between birth and HIV
diagnosis in all periods. However, results also indicate a comparative reduction in the proportion
of delayed diagnoses and in the time lapse between HIV diagnosis and ART initiation.
Changes in epidemiological surveillance
strategies for reporting AIDS cases in children
over the last 25 years have led to improvements
in the definition of criteria for HIV diagnosis and

Cad. Saúde Pública, Rio de Janeiro, 29(7):1291-1300, jul, 2013

1293

1294

Ramos Jr. AN et al.

Table 1
Demographic and epidemiologic characteristics of children infected with AIDS from two Brazilian national survival studies and factors associated with
late-stage diagnosis.
Total

Late-stage diagnosis

n (%)

n (%)

1,758 (100.0)

731 (41.6)

Male

872 (49.6)

365 (41.9)

Reference

Female

886 (50.4)

366 (41.3)

0.98 (0.81-1.19)

1983-1998

830 (47.2)

396 (47.7)

Reference

-

1999-2002

928 (52.8)

335 (36.1)

0.62 (0.51-0.75)

< 0.001

Total

OR (95%CI)

p-value

-

-

Gender
0.847

Study cohort (year of AIDS diagnosis)

Year of birth
Before 1988

147 (8.3)

77 (52.4)

Reference

-

1989-1995

750 (42.7)

305 (40.7)

0.62 (0.44-0.89)

0.011

1996-2002

861 (49.0)

349 (40.5)

0.62 (0.44-0.88)

0.009

<1

627 (35.7)

338 (53.9)

1.70 (1.20-2.41)

0.004

1-5

969 (55.1)

327 (33.7)

0.74 (0.53-1.04)

0.091

6-12

162 (9.2)

66 (40.7)

Reference

-

526 (39.9)

248 (47.1)

Reference

-

1,232 (70.1)

483 (39.2)

0.72 (0.59-0.89)

0.002

Age (years) at HIV diagnosis

Year of HIV diagnosis
Before 1996
1996-2002
OR: odds ratio; 95%CI: 95% confidence interval.

treatment and facilitated the comparison of data
between different countries. These changes have
been adapted to the Brazilian reality to ensure
criteria sensitivity without compromising specificity 11 and can be directly related to the reduction in the birth-diagnosis time lapse observed
in the second cohort (1999 to 2002). In fact, HIV
diagnosis in children under two years of age in
1996 was based on the use of serological methods when the child reached the age of 18 to 24
months. However, with the introduction of molecular diagnostic techniques in August 1997,
this diagnosis is carried out between two to four
months of age 11. In spite of the results presented
by this study, early molecular diagnosis has enabled better management which, together with
the increased availability of ART 14,15, has had a
positive impact.
Late-stage HIV diagnosis leads to a delay in
the onset of health care and hinders the achievement of better results 5,6,22. This situation is related to a high incidence of infection, the risk of progression to AIDS and death (especially in children
under the age of 12 months), health system costs,
and reduced effectiveness of ART 9,11. Considering that since 1994 more than 90% of AIDS cases
in Brazilian children are due to mother-to-child
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transmission, improving prevention actions not
only avoids new infections but also enables the
early diagnosis of infected children 13,15.
The rate of mother-to-child transmission
was estimated at 16% (95%CI: 13.0-20.9) during
the early years of the AIDS epidemic (1988 to
1993) 23. Actions to reduce mother-to-child transmission of HIV became more consistent in Brazil
after 1999 11,12. Another national study showed
estimated transmission rates of 8.6% (95%CI:
7.2-10.2) in 2000 and 7.1% (95%CI: 5.8-8.6) in
2001 24. More recently, a study conducted in São
Paulo State showed that the rate of mother-tochild transmission of HIV was 2.7% (95%CI: 1.863.94) 21. However, the quality of health services
directed at the control and management of HIV/
AIDS varies greatly in Brazil. This situation reflects the size of the country, large number of inhabitants (190 million) and social, economic and
cultural inequality 25, which explains the lack of
reach of actions to control the rate of mother-tochild transmission and the inadequate management of exposed children 26.
The analysis revealed that children under the
age of 12 months are 1.7 times more likely to be
subject to late-stage diagnosis and had higher
rates of disease progression and mortality com-
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Figure 1
Proportion of children infected with AIDS in two Brazilian national survival studies by period (birth-year cohorts, year of HIV diagnosis, and year of ART initiation).
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pared with older children 5,27,28,29, even in children with high CD4 cell counts 30. Considering
this high risk, all children in this age group should
receive ART, regardless of clinical conditions, CD4
counts, or viral load 31. This recommendation is
also explicit in the Brazilian guidelines for treatment of children infected with HIV since 2009 32.
The CD4+ T cell count is an important marker
for the analysis of the immune status of children
and deciding when to initiate ART in children infected with HIV-1 31. In this study we observed
serious immunological changes at the time of the
clinical classification of the HIV infection in all
age groups, increasing the risk of progression to
death without ART.
Children born or diagnosed with HIV/AIDS
before HAART was made available were more
likely to be diagnosed early, reflecting the efforts
of the Brazilian government to guarantee universal access after 1996. These findings may also explain the large increase in survival between the
two national studies 20, showing the importance
of ART for long term survival. Furthermore, a
significant improvement in the clinical status
of children was observed in the second study,
therefore leading to a probable improvement in

the quality of life of these children 20. However,
there is a continued need to improve the effectiveness of policies and programs focused on
improving early diagnosis and management of
HIV-infection.
Early diagnosis and ART initiation potentially
reduces mortality, improves quality of life of infected children, and ensures proper growth and
development 32,33,34,35. Furthermore, it preserves,
restores or improves the functioning of the immune system, thus reducing the likelihood of opportunistic infections, and provides maximum
suppression of HIV replication by reducing the
risk of drug resistance and toxicity 2,5,6,36. Moreover, prolonged ART strengthens the immune
system of HIV-infected children 37.
A study of 1,402 Italian children infected
through mother-to-child transmission showed
a reduction in the progression to AIDS between
pre-HAART (1985 to 1995) and HAART (1996 to
2000 and 2001 to 2005) periods 38. In Brazil, a national study showed that HAART was associated
with a reduction in the incidence of opportunistic infections 15. Despite a significant reduction
in the incidence of opportunistic illnesses in
Brazilian children with AIDS in the post-HAART
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Figure 2
Time lapse between birth and HIV diagnosis in children with AIDS stratified by year of birth (before 1988, 1989 to1995, and 1996 to2002).
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Table 2
Descriptive statistics of first absolute CD4+ lymphocyte count in children from the second Brazilian national survival study
(1999 to 2002) by child status and age group.
Parameters

Age group (years)
<1

1-5

6-12

Total [n (%)]

254 (13.7)

584 (31.4)

107 (5.8)

CD4 count available [n (%)]

171 (67.3)

502 (86.0)

90 (84.1)

Mean

331.9

413.5

281.2

95%CI

293.4-370.4

387.4-439.5

226.7-335.6

Median

195.5

204.0

346.5

Minimum

10

1

0

Maximum

977

996

948

95%CI: 95% confidence interval.

era, these diseases, especially bacterial diseases,
are still common. The data emphasizes the need
to scale up actions directed at the prevention of
mother-to-child transmission, early diagnosis,
and improvements in comprehensive pediatric
care. The following variables are significantly
associated with the occurrence of these events:
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place of residence, being under the age of 12
months at the time of diagnosis, and inadequate
mother-to-child transmission prevention measures 15.
In 2006, the Brazilian government adopted
the Pact for Life that formed the basis for structuring the National Plan for the Reduction of
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Mother-to-Child Transmission of HIV and Syphilis with the goal of strengthening HIV control actions and reducing infant and maternal mortality 12,39,40. Additionally, considering the achievements of the Brazilian National Health Policy
after 2002, particularly in primary health care, it
is possible that these scenarios will be modified 41 beyond the results of the periods investigated by this study 42. Considering these possible
new scenarios, future studies in this area may indicate a different situation in the country where
missed opportunities are reduced. It is important
to note that significant regional disparities exist,
especially in poorer regions, such as the north
of Brazil. Policies therefore need to focus on
improving the reach of actions across the country 15,16,21,24,25.
The possible limitations of this study are typical to survival studies and have been discussed in
detail by other authors 17,19,20,21. One such limitation is the loss of cases due to the poor quality of
Brazilian Ministry of Health databases and medical records. The number of cases found by this
study may be lower than expected due to underreporting in the surveillance systems; however,
this is unlikely to have caused trend bias in the
periods analyzed by this study 20. Another possible limitation is that children were included
in the study based on a retrospective analysis of
infection diagnosis. Considering that half of the
sample was born in the post-HAART era, this may
have led to an overestimation of the relevance

of diagnostic delay, since children that had not
progressed to AIDS were not included. Thus, this
sample may not be representative of the population of HIV-infected children in Brazil. Despite
these potential limitations, an advantage of this
database is that it is representative of the general
population and has therefore been used consistently in various strategic studies 12.

Conclusion
Whether or not undiagnosed children should
receive early therapy continues to be controversial issue. International guidelines clearly advocate early therapy in children already diagnosed
which HIV infection.
Our results highlight that, despite advances
in HIV/AIDS control policies after 1996, a large
proportion of HIV-infected children in Brazil
were diagnosed at a late stage. This study emphasizes the lack of health system capacity to ensure
early HIV diagnosis in children and failure to prevent mother-to-child transmission, despite substantial investment by the Brazilian government
over the last 30 years. These findings emphasize
the need for improvements in the prevention of
mother-to-child HIV transmission, disease management, considering the specific needs of each
age group, and in the treatment of opportunistic
diseases in children.

Resumen
Se analizaron datos de dos cohortes retrospectivas consecutivas (1983-1998, 1999-2002) de niños brasileños
con SIDA (N = 1.758), expuestos al VIH por transmisión
vertical. La ocurrencia de diagnóstico tardío (categoría
C-CDC) fue verificada para: año de nacimiento, año
de diagnóstico de la infección y períodos relacionados
con cambios de las directrices terapéuticas gubernamentales. Hubo 731 (41,6%) niños con diagnóstico en
estadio tardío, especialmente con < 1 año de edad. En
el segundo período el desempeño del diagnóstico mejoró (36 versus 48% de atraso diagnóstico). Se verificó
una mejoría de la proporción de niños con diagnóstico

tardío y del tiempo entre diagnóstico de la infección e
introducción de la terapia antirretroviral. Los años de
nacimiento (OR = 0,62; p = 0,009) y años de diagnóstico de la infección (OR = 0,72; p = 0,002/OR = 0,62; p <
0,001) más recientes estuvieron significativamente asociados a un diagnóstico oportuno. Los niños con edad <
1 año tuvieron mayor riesgo para un diagnóstico tardío
que los más viejos (OR = 1,70; p = 0,004). A pesar de los
avances, existe una necesidad de potenciar el diagnóstico y tratamientos oportunos.
VIH; Diagnóstico Tardío; Niño
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