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ABSTRACT 

Objective: Hereby we present the epidemiological and clinical profile of HIV-infected population before and during the 
highly active antiretroviral therapy (HAART) era from a tertiary care hospital in the Southeastern region of Brazil. 
Methods: A retrospective, cross-sectional and descriptive study was carried out, this involved the analysis of the medi-
cal records of patients diagnosed with HIV-1/AIDS admitted to Hospital Escola Emílio Carlos, located in the munici-
pality of Catanduva, State of São Paulo, Brazil. Results: In both pre-HAART and HAART periods, HIV-1 infection 
was more prevalent in men. Heterosexuality and secondary education were associated with AIDS in the HAART period. 
Statistically significant association was only observed for co-infection with HIV-1/Hepatitis C in the pre-HAART era 
and the number of patients with opportunistic infection (OI) was lower in the HAART period. Among all OI it is worth 
mentioning pulmonary pneumocystosis, which despite being common in two periods, its occurrence was considerably 
greater in the pre-HAART era. Concerning the distribution of OIs according to the HIV-1 viral load and serial count of 
T CD4+ lymphocytes, a significant association was observed. The association between the number of deaths by OIs and 
death in the 1st year of diagnosis in the HAART treatment was significant. Conclusions: The clinical and epidemiol-
ogical profile of a specialized HIV-1/AIDS center in Catanduva, Southeastern Brazilian region, is consistent with the 
epidemiology of AIDS in the country. 
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1. Introduction 

Almost 30 years after the beginning of the AIDS epidemic, 
human immunodeficiency virus-1 infection (HIV-1) is still 
a serious world health problem. An estimated 33.4 million 
people around the world carry the virus, and, in 2008 alone, 
there were 2 million AIDS-related deaths [1]. Despite 
these alarming statistics, the highly active antiretroviral 
therapy (HAART), which has been available since 1996, 
has revolutionized the treatment of HIV-1 infection and al- 
lowed the control of the disease in the long term, signify- 
cantly reducing the frequency of OI and death related 
AIDS [2,3]. However, even in the HAART era, the fre- 

quency of AIDS-related OI still impacts morbid-mortality 
in the HIV-1 infected population [4]. 

In Latin America one-third of all HIV-1-positive indi- 
viduals reside in Brazil, a country that 544,846 AIDS 
cases were notified from 1980 to 2009, and approxi-
mately 60% of these cases occurred in the Southeastern 
region of the country [5,6]. Current statistics indicate the 
occurrence of significant epidemiological changes in the 
HIV-1 infection epidemic in Brazil, where the dissemi- 
nation of the disease has increased in small urban centers 
in individuals with heterosexual practice and in people 
with low education [6-9]. In 1996, the country has drawn 
worldwide attention for its decision of making HAART 
available to all AIDS patients, which has substantially 
contributed to reduce mortality and increase the survival 
rate of the referred population [10], according to the in- 
ternational standard. 
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Despite the access to HAART, AIDS-related diseases 
are still important causes of death in some regions of the 
country, especially OI, such as pulmonary pneumocysto- 
sis and tuberculosis [11-14]. The city of Catanduva, lo-
cated in the Southeastern Brazil is among the 100 mu-
nicipalities with the greatest incidence of AIDS cases in 
the country [6]. Nevertheless, there is no clinical and epi-
demiological characterization of individuals with HIV/ 
AIDS in this city, which may impact the design and im- 
plementation of health policies tailored to this area. We 
present the epidemiological and clinical profile of the 
HIV-infected patients before and during the HAART era 
from a tertiary care hospital in Southeastern Brazilian 
region. 

2. Material and Methods 

A retrospective, cross-sectional and descriptive study 
was carried out. This involved the analysis of the medical 
records of patients diagnosed with HIV-1/AIDS admitted 
to Hospital Escola Emílio Carlos, located in the munici- 
pality of Catanduva, State of São Paulo, Brazil. This 
hospital is a philanthropic tertiary care facility associated 
with the medical and nursing schools of Faculdades Inte- 
gradas Padre Albino. It offers treatment for several medi- 
cal conditions, including infectious and contagious dis- 
eases, on outpatient and inpatient bases. Catanduva has 
114,812 inhabitants and is located 380 km from the State 
capital. In the present study, the medical records of pa- 
tients 18 years or older diagnosed with infection by HIV-1/ 
AIDS and residing in of Catanduva were examined. Two 
different periods were selected and simultaneously inves- 
tigated: the pre-HAART period (from January 1991 to 
December 1995) and the HAART period (from January 
2002 to December 2009), which corresponds to before 
and after more potent drugs have become available in 
Brazil. Of the total 633 individuals diagnosed with HIV-1/ 
AIDS infection in the two periods of the study, 302 pa-
tients records were selected, 65 from the pre-HAART 
period and 237 from the HAART period. The other re-
cords (especially from the pre-HAART period) were not 
available for the study. The protocol for this study was 
reviewed and approved (Process number 235/2006) by 
the ethical and Research Board of the Faculty of Medi- 
cine from São José do Rio Preto, São Paulo state, Brazil. 

In order to collect the data from the patients records, a 
standard form containing the following items was used: 
age, gender, marital status, reason for patient admission 
to the health care unit, area of residence (rural or urban), 
education, possible HIV mechanism of transmission, date 
of diagnosis of HIV-1 infection, serial count of T CD4+ 
lymphocytes, and HIV-1 viral load in the medical care 
delivered to the patient as soon as he/she was admitted to 
hospital. Data on co-infection with hepatitis B or C, iden- 

tification and frequency of AIDS-defining opportunistic 
illnesses (OI), serial count of LT CD4+ and VL in the 
presence of OI, the dates of death, survival from the di-
agnosis of HIV-1 infection until death, and the identi- 
fication and frequency of the OI that caused death were 
also collected. Besides, the antiretroviral treatment and 
therapeutic adherence by individuals who died from the 
OI in the HAART era were evaluated. Good compliance 
with the antiretroviral therapy, patient attendance for 
previously scheduled medical appointments and collec- 
tion for laboratory testing were considered therapeutic 
adherence criteria. 

Analyses were performed using R statistical software 
version 2.4.1 (The R Foundation for Statistical Comput- 
ing ISBN 3-900051-070, http://www.r-project.org, Vi- 
enna, Austria). To obtain the independence among pro- 
portions, we applied the v2 test or the Fisher exact test. 
The selected significance level for statistical inference 
was 5%. 

3. Results 

Of the 302 selected patients’ medical records, 65 were 
from the pre-HAART period (from January 1991 to De- 
cember 1995) and 237 were from the HAART period 
(from January 2002 to December 2009. The mean age 
was 37.5 years old for patients form the pre-HAART 
period and 41.3 years old for those patients in the 
HAART period. In both periods, HIV-1 infection was 
more prevalent in men (75.4% and 59.9% in pre-HAART 
and HAART periods), but there has been a considerable 
increase in the infection rate among women in the 
HAART period (P = 0.03). Concerning the patients edu- 
cation, there have been significantly higher infection 
rates between people with secondary education during 
the HAART period (P = 0.001). Analysis of patient ad- 
mission to the out patients clinic health care center re- 
veals that less patients sought health services in the 
HAART period (P = 0.04). When compared to the possi- 
ble ways of getting HIV-1 in the two periods, hetero- 
sexuality was the main risk fact for acquisition of the 
disease in the HAART period (P < 0.001), whereas bi- 
sexuality and use of injectable drugs (UID) were statisti- 
cally significant high risk factors in the pre-HAART pe- 
riod (P = 0.03 and P < 0.0001, respectively). No associa- 
tion was observed between prevalence of the infection 
and marital status and residence area (rural versus urban) 
of these patients.  

In the pre-HAART period, 24 of 65 patients’ records 
with information on serial count of T CD4+ (LT CD4+) 
lymphocytes and HIV-1 (CV HIV-1) viral load when the 
patients were first admitted to hospital. Ten patients 
(41.6%) had LT CD4+ count < 200 cells/mm3 and nine 
(37.5%) had CV HIV-1 higher than 100,000 copies/ml. 
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In the HAART era 212 of 237 had the same information 
patients’. Ninety-one patients (42.9%) had LT CD4+ 

count of less than 200 cells/mm3 and 75 (35.3%) had CV 
HIV-1 higher than 100,000 copies/ml. No statistically 
significant difference was found between the two periods 
and the investigated parameters. 

Table 1 shows the frequency of individuals co-infected 
with HIV-1 virus and hepatitis B or C viruses, as well as 
the number of patients who had at least one AIDS-de- 
fining OI. Statistically significant association was only 
observed for co-infection with HIV-1/Hepatitis C in the 
pre-HAART era (P < 0.0001) and the number of patients 
with OIs was lower in the HAART period (P < 0.0001).  

In the pre-HAART period, the occurrence of OI has 
led to diagnosis of infection by HIV-1 in 22 (33.8%), out 
of the 65 patients whereas in the HAART period, such 
diagnosis was identified in 71 (29.9%) out of the 237 pa- 
tients. Comparison showed no significant difference. In 
the pre-HAART era, there were 76 episodes of OIs, with 
pulmonary pneumocystosis being the most frequent one, 
28.9% of the cases, followed by tuberculosis (19.8%), 
encephalic toxoplasmosis (18.5%), cryptococcal menin- 
goencephalitis (14.5%), esophageal candidiasis (11.8%), 
intestinal isosporiasis (3.9%), and cytomegalovirus in- 
fection (2.6%). In the HAART era, there were 159 epi- 
sodes of OIs, with esophageal candidiasis being the most 
frequent 22.0%, followed by encephalic toxoplasmosis 
(19.5%), tuberculosis (18.9%), pulmonary pneumocysto- 
sis (15.1%), cryptococcal meningoencephalitis (10.1%), 
intestinal isosporiasis (8.2%), cytomegalovirus infection  
 
Table 1. Presence of HIV-1/HBV, HIV-1/HCV co-infection, 
defining opportunistics infections in patients admitted at 
Hospital Escola Emilio Carlos, Catanduva, São Paulo State, 
Brazil.  

Co-infection 

Number of 
patients 

(Pre-HAA
RT era) 

% 

Number of 
patients 

(HAART 
era) 

% P 

HIV/HBV      

Yes 06/65 9.2 31/237 13.1 0.18 

No 15/65 23.0 177/237 74.7  

Ignored 44/65 67.8 29/237 12.2  

HIV/HCV      

Yes 14/65 21.5 40/237 16.9 <0.0001

No 07/65 10.8 169/237 71.3  

Ignored 44/65 67.7 28/237 11.8  

Presence of infection 
Opportunistic infection      

Yes 46/65 70.8 89/237 37.5 <0.0001

No 19/65 29.2 148/237 63.5  

HIV = human immunodeficiency virus; HBV = hepatitis B virus; HCV = 
hepatitis C virus. 

(4.4%), intestinal cryptosporidiosis (1.2%), and dissemi- 
nated histoplasmosis (0.6%). Of note pulmonary pneu- 
mocystosis, its occurrence was considerably greater in 
the pre-HAART era (P = 0.01). There was no significant 
difference between the number of OI episodes in the two 
periods (P = 0.15). 

Both in the pre-HAART and in the HAART eras, there 
was a predominance of OIs in individuals with serial 
count of T CD4+ lymphocytes count of < 200 cells/mm3. 
As for the distribution of OIs according to the HIV-1 viral 
load no single pattern was detected, and it varied accord- 
ing to the illness. No association was observed between 
the frequency of OIs and the serial count of T CD4+ lym- 
phocytes and of the HIV-1 viral load, in the pre-HAART 
era. On the other hand, in the HAART period there was a 
significant association between the serial count of T CD4+ 

lymphocytes of less than 200 cells/mm3 and esophageal 
candidiasis (P < 0.0001), pulmonary pneumocystosis (P < 
0.0001), encephalic toxoplasmosis (P < 0.0001), cy- 
tomegalovirus infection (P < 0.0001), cryptococcal men- 
ingoencephalitis (P < 0.0001) and tuberculosis (P = 
0.004). Intestinal isosporiasis had significant association 
both with the serial count of T CD4+ lymphocytes count 
of < 200 cells/mm3 and the count in the 200-350 cells/ 
mm3 range (P = 0.0003). Concerning the distribution of 
OIs according to the HIV-1 viral load, the presence of 
esophageal candidiasis and encephalic toxoplasmosis was 
significantly higher in patients with viral load > 100.000 
copies/ml (P < 0.0001 and P = 0.02, respectively). Intes- 
tinal isosporiasis and cytomegalovirus infection were 
more frequent in individuals with viral load < 10,000 
copies/ml (P < 0.0001, respectively). Cytomegalovirus 
infection has prevailed in individuals with viral load in 
the 10.000 - 100.000 copies/ml range (P = 0.002). 

In the pre-HAART (n = 65 patients), there were 45 
deaths, whereas in the HAART period (n = 237 patients) 
there were 58 patients. Comparison between the two pe- 
riods indicates that there was a significant reduction in 
the death rate in HIV-1 infected patients in the HAART 
era (P < 0.001). Table 2 shows the deaths caused by 
AIDS-defining OIs and patients’ survival rate in the 
pre-HAART and HAART eras. No significant associa- 
tion was detected between death by OI and non-OI (P = 
0.69). The other causes of death were bacterial pneumo- 
nia, acute renal failure, neoplasias, hepatic cirrhosis, 
firearm wound, cardiopathy and suicide. Tuberculosis, 
pulmonary pneumocystosis, and cryptococcal menin- 
goencephalitis were the main OIs that caused the death of 
patients in both periods of the study, though no signify- 
cant association was found between them. Concerning 
the patients’ survival rate, it was defined as the time 
elapsed from date of diagnosis of HIV-1 infection and 
the date of death. Considering the deaths caused by all 
illnesses (OIs and non OI) and those caused only by OI it  
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Table 2. Death caused by AIDS defining opportunistic in-
fection and survival rate of patients admitted at the Hospi-
tal Escola Emilio Carlos, Catanduva, São Paulo State. 

Variables 
Number of 

deaths 
(Pre-HAART) 

% 
Number 
of deaths 
(HAART)

% P

Deaths      

Opportunistic infection 29/45 64.4 34/58 58.6 0.69

Other causes 16/45 35.6 24/58 41.4 0.52

Opportunistic infection      

Tuberculosis 06/29 20.7 13/34 38.2 0.21

Pulmonary  
pneumocystosis 

09/29 31.0 10/34 29.5 0.89

Cryptococcal  
meningoencephalitis 09/29 31.0 07/34 20.6 0.50

Encephalic  
toxoplasmosis 

04/29 13.8 03/34 8.8 0.82

Disseminated  
histoplasmosis 

- - 01/34 2.9  

Cytomegalovirus  
infection 

01/29 3.5 - -  

Survival time 
(Deaths by all causes)      

<1 year 24/45 53.3 36/58 62.1 0.49

1 to 3 years 13/45 28.9 10/58 17.2 0.24

>3 years 08/45 17.8 12/58 20.7 0.90

Survival time 
(Deaths by  

opportunistic infection) 
     

<1 year 15/29 51.7 28/34 82.2 0.01

1 to 3 years 09/29 31.0 03/34 8.9 0.06

>3 years 05/29 17.3 03/34 8.9 0.53

n = number of samples; HAART = highly active antiretroviral therapy; 
Conventional sign used - : Numeric data equal to zero are not the result of 
an approximation. 

 
is found that most individuals showed a survival of < 1 
year in both periods. However, the association between 
the number of deaths by OI and the survival rate of less 
than 1 year in the HAART (P = 0.01) was significant. 

It has not been possible to evaluate non-adherence to 
treatment in the disease evolution towards death in pa- 
tients in the pre-HAART era due to the lack of informa- 
tion on the therapeutic treatment in the patients’ records. 
On the other hand, during the HAART era, non-adherence 
to antiretroviral therapy was reported in 52 (89.7%) out of 
the 58 patients who died. Of these, twenty-eight (48.3%) 
were given an association of nucleoside analogue reverse 
transcriptase inhibitors (NRTI) with non-nucleoside ana- 
logue reverse transcriptase inhibitors, and thirty patients 
(51.3%) were given the NRTI association with protease 
inhibitors. 

4. Discussion 

HIV-1 infection was predominant in young male indi- 

viduals in the two study periods. However, there has 
been a reduction in the ratio of men (M) and women (W) 
infected during the HAART period (1.49 M:1 F), indi- 
cating an increase in the incidence of the disease among 
women. Similarly to the increased heterosexual trans- 
mission and feminization of the epidemic in Brazil [8,15], 
the present study revealed a significant increase in the 
infection in women during the HAART era (P = 0.03). In 
fact, there was a considerable growth in HIV-1 hetero- 
sexual transmission (P < 0.001) in this period, whereas 
transmission by injectable drugs, which was common in 
the pre-HAART era [16], has considerably decreased (P 
< 0.0001). The above data underline the importance of 
the design and implementation of prevention strategies 
targeted to the heterosexual population, particularly women, 
in the study area. 

Individuals with lower education are currently the most 
affected by the disease in Brazil [17]. Interestingly, our 
data show a significant association between the number of 
HIV-1 infected individuals and higher education in the 
HAART period (P = 0.001), which has already been ob- 
served in a previous assessment in the State of São Paulo 
[18]. Two hypothesis could explain this fact firstly, like 
many other locations in Brazil, faces increased use of 
illegal drugs in many social classes, notably the crack, 
which might lead unwholesome safe sexual practices [19], 
and secondary, individuals with higher education, know- 
ing that AIDS is a chronic disease that can be treated 
without any costs being incurred by the patient, probably 
believe that it is no longer a life-threatening disease 
[20,21].  

Concerning patient admission, the present study has 
shown that less patients sought health services in the 
HAART period to treat HIV-1/AIDS (P = 0.04). In a 
concordance with the Brazilian health care policy, the 
individual is serologically tested in primary health care 
units, and, whenever necessary, is referred to specialized 
health care services for diagnostic confirmation and 
clinical follow-up [22]. Although increase in the epi-
demic in rural areas is reported in the Brazilian medical 
literature [23], our statistics do not reflect this trend.  

Analysis of LT CD4+ and CV HIV-1 values in the first 
medical appointment indicates that, in both study periods, 
approximately 40% of these patients were admitted to 
hospital at a late stage of their HIV-1 infection and with 
high viral loads. This has been more clearly demon- 
strated when we found that 1/3 of these patients, both 
eras had at least one OI upon admission. This means that 
these individuals have taken a long time to seek special- 
ized health services, and many times they were already 
sick at the time of the first medical appointment. This 
problem has also been reported in other regions of the 
country [11,24] and the world [25,26]. Many individuals 
do not test for anti-HIV-1 serology because they do not 
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believe they may be infected, or because they fear the re- 
sults of diagnostic tests and the serious implications of 
the illness, such as rejection from friends and family, and 
also the absence of a definite cure for the infection. Be- 
sides, due to the similarity of the results found in both 
study periods, we can affirm that late HIV-1 diagnosis is 
still a serious and chronic issue in Catanduva, so that 
priority should be given to the development of preven- 
tion programs. 

Despite the fact that around one third of the subjects in 
both study periods have been diagnosed with HIV-1 in- 
fection due to the presence of an OI, the number of pa- 
tients with OIs in this study was significantly lower in 
the HAART era (P < 0.0001). This is consistent with 
findings of the world medical literature, since HAART 
promotes control of viremia and immune reconstitution, 
reducing the rate of complications related to immunode- 
pression [27,28]. 

Individuals exposed to HIV-1 infection may also ac- 
quire the viruses of hepatitis B and C, since these patho- 
gens share the same transmission modes [29]. In the pre- 
sent study, HIV-1/HCV co-infection was significantly 
higher in the pre-HAART era (P < 0.0001), probably 
because the use of injectable drugs, which was more 
common at that time [6]. In the HAART era, the preva- 
lence of this co-infection in Brazil has varied according 
to the region and the type of exposure [30]. As for the 
analysis of HIV-1/HBV we found that, despite the in- 
creased sexual transmission of HIV-1 in the HAART era, 
the frequency of infection by virus B did not significantly 
increase in this population. 

Surprisingly, despite the significant reduction in the 
number of patients with OI in the HAART era, no sig- 
nificant decrease in the number of OI episodes was found 
among the two groups, except for pulmonary pneumo- 
cystosis (P < 0.01). One possible explanation for these 
findings is that individuals who take irregular antiretro- 
viral and chemoprophylactic treatment against OIs could 
have recurrent episodes of these illnesses. On the other 
hand, patients who take regular antiretroviral therapy 
may develop the immune reconstitution inflammatory 
syndrome (IRIS) [31], which can be expressed in a 
greater number of OI. Unfortunately, due to lack of in- 
formation on patients’ medical records, we could not 
further investigate these facts.  

No association was observed between the frequency of 
OIs and serial count of T CD4+ lymphocytes with HIV-1 
viral load in the pre-HAART era. This can be related to 
the unavailability of tests in the municipality in that pe- 
riod. Nevertheless, the association between the frequency 
of OIs and severe immunodeficiency (LT CD4+ < 200 
cells/mm3) was evident during the HAART period. It is 
known that the greater the immunodeficiency generated 
by HIV-1, the greater the risk of OI occurrence, [32] 

which was also observed in our study. What is remark- 
able however about chronic intestinal isosporiasis is that, 
despite its prevalence being more reported in patients 
with a count of LT CD4+ < 200 cells/mm3 [33,34], in our 
study it has also shown a significant association with 
higher LT CD4+ ranges (P = 0.0003) and with a lower 
HIV-1 load (P = 0.0001). Despite our small sample size, 
one possible explanation for this fact could be the pres- 
ence of new strains of Isospora belli that are more 
adapted to the HIV-1 infected patient, and, causing 
chronic infection in individuals with less marked immu- 
nodepression. On the other hand, since this coccidian is 
not limited to severe immunodeficiency or to high HIV-1 
viral load, it may be interesting to perform diagnostic 
tests in all HIV-1 infected individuals in Catanduva who 
present diarrhea, regardless the serial count of T CD4+ 
lymphocytes or the viral load. Indeed, the difficulty of I. 
belli diagnosis is linked to systemic use of trimethoprim 
and sulfamethoxazole, which is given with low CD4+ 
T-cell counts as a prophylactic treatment of pneumo- 
cystosis [35].  

It is known that the introduction of the HAART has 
significantly reduced mortality by OIs in HIV-1/AIDS 
patients [36]. Nonetheless, there was no significant de- 
crease in the number of deaths by OIs and they still ac- 
count for most of the deaths that occurred in the two 
study periods. This indicates that OIs are important 
causes of death in the municipality of Catanduva, despite 
the current policy of universal and free administration of 
HAART and chemoprophylaxis. This fact can be related 
to the late diagnosis of these illnesses or else because the 
patient takes too long to seek the specialized health ser- 
vice.  

Regarding the OIs that caused death, tuberculosis, pul- 
monary pneumocystosis, and cryptococcal meningoen-
cephalitis were the most lethal diseases, accounting for 
more than 80% of the deaths among all the OIs in both 
periods. These illnesses have already been reported as a 
factor that indicates worse prognosis and a greater ten- 
dency to cause death among HIV-1/AIDS infected pa- 
tients [23]. Therefore, investment in diagnosis and early 
treatment of the OIs should be prioritized in the munici- 
pality.  

The significant association between the number of 
deaths by OIs and the low survival period in the HAART 
era is a matter of great concern, since it indicates that the 
availability of highly active antiretroviral therapy alone is 
not sufficient to ensure greater survival to the infected 
individuals. In fact, factors, such as late diagnosis of 
HIV-1 infection, atypical clinical manifestations that 
confuse the identification of some OIs, and low adher- 
ence to treatment could explain this negative impact on 
the survival of the infected individuals [37]. Nevertheless, 
patients who take proper HAART could also face the 
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relentless evolution of AIDS despite taking the antiretro- 
viral therapy [38] or else have lethal clinical manifesta- 
tions resulting from the IRIS [31]. 

5. Conclusion 

Our results indicate that OIs are still important causes of 
morbid-mortality among HIV-1/AIDS infected patients 
in the municipality of Catanduva, particularly pulmonary 
pneumocystosis, tuberculosis, and cryptococcal menin- 
goencephalitis. We are aware that retrospective studies 
such as ours, which involve the review of patients’ 
medical records, may present some limitations arising 
from the scarcity or even absence of information. Despite 
these limitations, the present study shows, for the first 
time, the clinical and epidemiological profile of a spe- 
cialized HIV-1/AIDS center in a municipality in the 
southeastern region of Brazil, which is consistent with 
the current epidemiology of AIDS in the country. 
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