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ABSTRACT
Introduction: One of the important current problems in HIV/AIDS infection is the 
establishment of epidemiological and laboratorial prognostic parameters during patient follow-
up. This study aimed at analyzing the evolution of laboratory tests: CD4 lymphocyte count, 
viral load, hemoglobin (Hb), aspartate aminotransferase (AST), alanine aminotransferase 
(ALT), and the epidemiological variables sex and age as prognostic factors for survival in 
progression to death among AIDS patients. Methods: A retrospective study was conducted 
using analysis of medical records, and prospective 24-month follow-up of patients with HIV/
AIDS attended at the President Vargas Hospital Outpatient Clinic, a reference center in HIV/
AIDS attendance in the State of Maranhão, Brazil. The study analyzed patients aged 10 to 60 
years old, who manifested AIDS and who were not using antiretroviral therapy or had used it 
for less than 5 years. The Chi-square test was used for statistical analysis. Results: The sample 
included 100 patients - 57 were current outpatients, and 43 had died. The variables viral load 
(p=0.726), ALT (p=0.314), sex (p=0.687), and age (p=0.742) were analyzed, and no evidence 
of association between them and worst prognosis was observed. Conclusions: A significant 
relation was verified between low Hb levels (p=0.000) and CD4 (p=0.000) and shorter survival.
Keywords: Risk factors. Prognosis. HIV/AIDS.

RESUMO
Introdução: Uma das importantes dificuldades atuais na infecção HIV/AIDS é estabelecer 
parâmetros epidemiológicos e laboratoriais prognósticos no seguimento dos pacientes. Esse 
trabalho objetivou analisar a evolução dos exames laboratoriais: contagem de linfócitos CD4, 
carga viral, dosagem de hemoglobina (Hb), de aspartato aminotransferase (AST), de alanino 
aminotransferase (ALT) e as variáveis epidemiológicas: sexo e idade, como fatores prognósticos 
de sobrevida na evolução para o óbito em pacientes com AIDS. Métodos: Foi realizado um 
estudo retrospectivo a partir da análise de prontuários e um prospectivo por seguimento de 
pacientes portadores de HIV/AIDS, no Serviço Ambulatorial da referência assistencial em 
HIV/AIDS, no Estado do Maranhão, durante 24 meses. Os pacientes analisados tinham 
faixa etária compreendida entre 10 e 60 anos, apresentavam quadro clínico manifesto e não 
faziam uso de antirretroviral ou ainda o faziam há menos de 5 anos. Para análise estatística, 
foi adotado o teste qui-quadrado. Resultados: A amostra compreendeu 100 pacientes, dos 
quais 57 se encontravam em tratamento ambulatorial e 43 já tinham ido a óbito. Variáveis 
como carga viral (p= 0,726), ALT (p=0,314), sexo (p=0,687) e faixa etária (p=0,742) foram 
analisadas e nenhuma evidência de associação entre elas com o pior prognóstico foi verificada. 
Conclusões: Constatou-se uma significante relação entre baixos níveis de Hb (p=0,000) e de 
CD4 (p=0,000) com menor sobrevida. 
Palavras-chaves: Fatores de risco. Prognóstico. HIV/AIDS.

A total of 39.5 million people live with HIV/AIDS 
worldwide. The countries most affected are located 
in Eastern Europe, East and Central Asia, and Africa. 
Of the total number of people with HIV, 63% live in 
Africa, and this continent is an important focus of the 
epidemic. Moreover, about three-quarters of adult 
and child deaths caused by AIDS occur in this region.

In Latin America, 1.7 million people are living 
with HIV/AIDS1. The greatest incidence of HIV/
AIDS cases in Brazil is registered in the Southeast 
region, especially in São Paulo, where the greater 
portion of the country’s population is concentrated2.

The first reported case of AIDS in an individual 
residing in the State of Maranhão occurred in 1985. 
Currently, the state is responsible for approximately 
10% of cases in the Northeast region, occupying the 
fourth position in absolute numbers of cases among 
all the states in the region2.

In a number of countries, the mean survival time of 
patients infected by HIV/AIDS has changed. In Brazil, 
studies reveal that in the 1980s and early 1990s, the 
mean survival was 5 months3. In patients diagnosed 
in 1995 and 1996, the mean survival increased to 
18 and 58 months, respectively4. More recently, in 
2002, a mean survival time of 7 years was reported5.

Several factors are implicated in the prolonged 
survival of patients with AIDS, including improved 
services, early diagnosis, the introduction of 
antiretroviral (ARV) therapy, laboratorial follow-up, 
and the values of markers of disease progression such 
as viral load and CD4 T lymphocytes5.

Numerous clinical trials have shown a strong 
association between ARV therapy and clinical 
status and have reported improved prognosis, 
which resulted in the inclusion of these drugs in the 
treatment of AIDS patients4, 6.

CD4 T cell counts of peripheral blood have 
prognostic implications for the evolution of HIV, as 
they are the most useful form of determining cellular 
immunocompetence during patient follow-up7.
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TABLE 1 - Demographic characteristics of 100 HIV/AIDS patients in the 
State of Maranhão, Brazil, 2008-2009.

                                                                     Patients             Deaths

Sociodemographic characteristics n % n %

Gender

male 38 66.7 27 62.7

female 19 33.3 16 37.3

Hemoglobin

<12 g/dL 19 33.3 35 81.4

>12 g/dL 38 66.7 8 18.6

CD4

<200 cells/mm3 19 33.3 33 76.7

>200 cells/mm3 38 66.7 10 23.3

CD4: Cluster of differentiation 4.

Some studies indicate that at each level of CD4 T lymphocytes, 
patients with higher viral load have a correspondingly higher risk of 
progression to AIDS or death during the subsequent years8.

According to the article Testes de função hepática e sobrevida 
em indivíduos com HIV/AIDS (Liver function tests and survival in 
individuals with HIV/AIDS) published in the XIV International 
AIDS Conference that took place from July 7-12, 2002 in Barcelona, 
minimal to moderate elevations of transaminases, alanine 
aminotransferase (ALT), and aspartate aminotransferase (AST) are 
associated with increased risk of mortality in individuals with AIDS. 
Moreover, it was reported that levels of hemoglobin (Hb) below  
11g/dL correlated with a six-fold increase in mortality9.

The seriousness of this epidemic disease and its ethical, social, 
and economic implications justify the study and the analysis of 
prognostic factors of mortality in HIV/AIDS, which should provide 
tools for the management and control of the disease in these patients 
throughout their evolution.

New markers for poor prognosis of AIDS could detect cell 
damage even before currently established laboratory tests, warning 
of the onset of complications, are installed. It is necessary, therefore, 
to investigate potential new prognostic markers in HIV disease, 
including the levels of Hb, AST, and ALT; sex; and age, while also 
corroborating laboratory markers established in the literature such 
as load viral quantification and CD4 T lymphocyte counts. These 
constitute the principal objectives of this work.

Casuistic/sample

The study involved retrospective analysis of the past 2 years of 
medical records of patients with HIV/AIDS who attended at the 
President Vargas Hospital (HPV), Outpatients Clinic, a reference 
hospital unit for HIV/AIDS attendance in the State of Maranhão. 
It also involved a prospective study involving 24 months follow-up 
that included patients who met the criteria of the study protocol: 
individuals presenting manifestation of AIDS, aged 10 to 60 years 
old, and who had not used ARVs or who had used them for less than 
5 years (presumed reduction in medication toxicity).

Study outline

The following epidemiological - sex and age - and laboratorial 
data - Hb, CD4, viral load, and AST and ALT levels - were analyzed, 
and the normal parameters used were: Hb (12-17g/dL), AST  
(16-40IU/L), ALT (8-54IU/L), CD 4 (≥200 cells/mm3), and viral 
load (<100,000 cps/mL).

Statistical analysis

The results were evaluated and transferred to a specific database 
using STATA software. The variables studied were analyzed using 
the Chi-square test and a significance level of p<0.05 was adopted.

Ethical considerations

The investigative process was conducted in accordance with the 
ethical guidelines established by Resolution 196/96 of the Brazilian 
National Health Council and the Helsinki Declaration of 1964, 
revised in 2000. This research was approved by the Research Ethics 
Committee of the President Dutra University Hospital of the Federal 
University of Maranhão.

Of the 400 medical records reviewed, 300 were discarded for 
various reasons: patient refusal to participate in the research, treatment 
abandonment, voluntary transfer to a treatment unit in another state, 
or the patient did not meet the inclusion criteria of the study protocol.

Thus, the sample comprised 100 patients; 57 patients were being 
attended - 19 women and 38 men, while 43 had died - 16 women 
and 27 men (Table 1).

Regarding patient sex, a mortality rate of 46% was determined 
for women and 42% for men, revealing no significant differences 
between the sexes (p=0.687) or association with poor prognosis of 
HIV/AIDS (Table1).

The age group with the highest percentage of death was 31 to 
40 years old (48%), followed by individuals aged 20 to 30 years old 
(46%); however, no significant association was determined between 
age and shorter survival (p=0.742).

Among the 43 deaths, 81.4% (35) presented a mean Hb<12 g/dL, 
while among the 57 patients followed-up, only 33.3% (19) presented 
mean levels less than this parameter. Thus, the difference in the  
incidence of deaths among those with concentrations of Hb≥12g/dL 
(18.6%) compared with those with Hb concentrations <12g/dL 
(81.4%) was significant (p=0.000) (Table 1).

Regarding CD4 counts, of the 43 patients who died, 33 (76.7%) 
presented a mean CD4 count <200 cells/mm3, while among patients 
in treatment, only 19 (33.3%) presented CD4 counts less than 
this value, and the majority (66.7%) showed higher values for this 
parameter (Table 1). The difference in the incidence of deaths among 
individuals with CD4 concentrations ≥200 cells/mm3 (23.3%) 
compared with those with CD4 concentrations <200 cells/mm3 
(76.7%) was significant (p=0.000) (Table 1).

The percentage of patients presenting a viral load >100,000 
copies/mL who died was 40%, whereas 60% of patients who 
presented a viral load >100,000 copies/mL had no fatal outcome. The 
analysis verified that high viral load was not statistically significant 
(p=0.726) and had no association with progression to death in 
infection with HIV/AIDS.

The percentage of patients with AST concentrations >40UI/L 
who died was 55%, whereas only 32% of patients with concentrations 
remaining below this value had the same outcome, revealing a 
significant difference for this parameter (p=0.019).
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DISCUSSION

Regarding ALT concentrations, 45% of patients with 
concentrations ≤54UI/L and 33% of patients with concentrations 
>54UI/L died. No association was determined between ALT and 
lower survival in patients (p=0.314).

This work corroborates previous findings of a higher prevalence  
of men infected with HIV/AIDS; 65% of the present casuistic/
sample were male. In a study involving 200 patients in a hospital 
in Ribeirão Preto, in the State of São Paulo, Brazil, a rate of 59%  
male patients was determined10, while Cavassani et al.11 found 69.1%; 
however, in the current phase of the disease, an increased incidence 
of infection among women is occurring12.

Although the sex factor was not significant in this work, other 
studies have reported important differences. In a cohort of 139 
women and 7,045 men, studied between July 1981 and December 
1990 in San Francisco, CA, USA, Lemp et al.13 reported a lower 
overall mean survival for women. Moore et al.14 determined a 
statistically significant difference in prognosis between the sexes, with 
a higher risk of death for women. In another study involving 1,403 
patients in a clinic in Londrina, PR, Brazil, Mocroft et al.15 reported 
that women were less likely to start treatment with antiretroviral 
drugs, which could impact the mortality rate for this group.

This trend is explained in other studies by the differences in 
cultural understanding between social groups. The socialization of 
Brazilians as men and women, that is, the sociocultural construction 
of gender relations, is the main obstacle to the perception of 
vulnerability to infection by HIV and has been largely neglected 
in the organization of patient care. Social norms deny women the 
knowledge regarding sexuality and reproductive health, which limits 
their chances of having control over their bodies and deciding how 
and with whom they wish to have sex. In Brazil, women, especially 
those in stable relationships, cannot demand the use of condoms or 
refuse sexual relations, as this can generate suspicions of infidelity16.

In a study involving 1,837 patients in the City of São Paulo, 
Gabriel et al.17 verified the highest percentage (46.8%) of infected 
individuals in the age range of 30 to 39 years old, while Cavassan  
et al.11 reported the highest percentage (47.1%) in the age range of 
31 to 40 years old. Gir et al.10 determined a median age of 38.2 years 
old, while it was 36 years old in the study of Lewden18. All these 
findings are in agreement with the prevalence determined in this work.

In contrast to this study, Moore et al.14 verified a relation between 
survival and age, reporting worse prognosis in patients over 45 years old, 
which was also found in the cohorts of São Paulo, Brazil19. Survival analysis 
of all individuals younger than 20 years old could not be performed, 
as the study sample comprised only one patient in this age group.

While studying a prospective cohort of 1,155 patients in France, 
Lewden et al.18 verified that low Hb levels were independently 
associated with mortality in patients infected with HIV/AIDS; Hb 
level is not a marker of disease progression and/or death in HIV-
infected children, according to the study of Carvalho20. This finding 
is not consistent with that reported by Justice et al.9 and with this 
work, where an important level of significance was verified.

Low levels of CD4 are associated with poor prognosis in AIDS,  
a fact observed in the present casuistic/sample and by both Justice 
et al.9 and Lewden et al.18. CD4 cell count is a good marker of the 
risk of disease progression21.

Regarding viral load quantification, this work is in agreement 
with what was reported by Justice et al.9, that is, it is not possible to 
affirm a correlation between viral load and mortality in these patients.

Quantification of high levels of AST and the association of this 
variable with greater risk of mortality in patients with HIV/AIDS 
corroborate the findings of Justice et al.9 and Lewden et al.18. Martin 
et al.22 explained that this increase in transaminase was probably due 
to liver toxicity related to the use of ARV medications, affirming 
that certain ARVs, particularly nevirapine and ritonavir, are more 
frequently associated and that patients coinfected with hepatitis B 
and C virus are more likely to suffer from this toxicity.

In contrast to the AST results, observation of ALT concentrations 
revealed no association between high ALT levels and poor prognosis, 
which could reflect greater the sensitivity of AST in relation to ALT; 
however, this finding is in disagreement with some studies in which 
concomitant increases in transaminases were reported as factors 
associated with shorter survival4, 9.

In conclusion and also for the Ministry of Health of Brazil, 
among the well-established laboratory markers, only the importance 
of CD4 counts was confirmed, while the same was not true for 
viral load quantification. Regarding new laboratory markers, 
hemoglobin and aspartate aminotransferase may be considered 
high-risk factors for death, while the same risk was not observed for 
alanine aminotransferase. Epidemiological data, age and sex, do not 
contribute to a greater or lesser life span in these patients. Thus, CD4 
T lymphocytes, hemoglobin, and aspartate aminotransferase were 
significant predictors of survival in patients with AIDS.
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