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Abstract 
Aims To estimate AIDS survival time among injecting drug users (IDU) compared to other 
exposure categories per Aids-case definition during the 1992-1995 and 1998-2001 periods in 
Sao Paulo State, Brazil. 
Design, setting and participants Sao Paulo State 73923 AIDS cases diagnosed during the 
1992-1995 and 1998-2001 periods for people aged 13 and older. 
Measurements AIDS cases and mortality rate per AIDS case; Cox proportional hazards 
analysis; and Kaplan-Meier survival time (limited to 80 months for both periods of 
diagnosis). 
Findings Heterosexual/females were diagnosed earlier than other exposure categories, 
followed by homosexual/males, heterosexual/males and IDU. Adjusted for period of 
diagnosis and Aids-case definition, as well as years of education and age at diagnosis, the 
hazard ratio for IDU was 1.27 (95% CI: 1.22 to 1.31). For sexual contact included patients 
diagnosed by asymptomatic Brazilian CD4<350mm3 and death definitions, the estimated first 
quarter survival time improved from 2 months in 1992-1995 to 62 months in 1998-2001; 
taking into account only symptomatic Aids-case definitions (CDC/modified and/or 
Paho/Caracas) the improvement was from 4 months to 19 months. For IDU, taking into 
account only symptomatic Aids-case definition, the improvement was from 4 months to 9 
months. 
Conclusions The survival improvement in Sao Paulo State was due to the introduction of 
antiretroviral therapy with universal access; and to earlier diagnosis associated with the 
introduction in 1998 of CD4<350mm3 Aids-case definition with superior sensitivity. IDU, 
specifically, were diagnosed later and presented the highest hazard ratio and the slightest 
survival time improvement. 
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Introduction 
 Injecting drug users (IDU) have played an important role in the spread of HIV in 

Europe, United States and Latin America.1 2 3 Through 2003, IDU share of cumulative AIDS 

cases represented 40.7% in Europe,4 33.6% in USA,5 and 32.1% in Sao Paulo State.6 Public 

health projects were implemented to eliminate needle sharing and to encourage extensive 

change in the health behaviour of IDU.7 8 Taking into account needle sharing and sexual 

partners, IDU was considered the most important HIV transmission group in Brazil, after sex 

workers.9

The introduction of highly active antiretroviral therapy brought about an expressive 

change in AIDS survival time and death incidence.10 Brazil provides universal access to 

antiretroviral treatment and the country adherence rate is similar to the rates obtained in 

developed countries.11

Median survival was 5.1 months for Brazilian AIDS patients diagnosed in 1982-8912 

and 58 months for those diagnosed in 1996, after the introduction of antiretroviral 

treatment.13 However, study with AIDS patients diagnosed in 1992-1998 at Sao Paulo 

STD/AIDS Training and Referral Center showed that the improvement in survival time was 

lower for IDU than for other exposure categories.14

In 1998 Brazil introduced the CD4<350mm3 Aids-case definition with superior 

sensitivity than the Paho/Caracas (and CDC/modified) Aids-case definition utilized since 

1992.15 Therefore, the improvements in survival time since diagnosis might reflect both 
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antiretroviral treatment and earlier diagnosis (longer survival since diagnosis as a result of 

earlier diagnosis). 

The objective of this paper is to estimate AIDS survival time among IDU compared to 

other exposure categories per Aids-case definition in Sao Paulo State during the 1992-1995 

and 1998-2001 periods. Sao Paulo is the most industrialized state in Brazil, exhibits high-

quality statistical records, contains 21.8% of the population, and reported 44.7% of the 

cumulative Brazilian AIDS cases diagnosed through 2001.16

 

Methods 
This study utilized AIDS cases diagnosed during the 1992-1995 and 1998-2001 

periods for people aged 13 and older reported by August 8, 2004 (Sao Paulo State STD/AIDS 

Program Database).

Six exposure categories were utilized: heterosexual/female; homosexual/male (and 

bisexual); heterosexual/male; IDU (with or without sexual risk behaviour); other (blood 

products, perinatal and occupational exposures); and undetermined exposure category. 

Brazilian Aids-case definitions during the 1992-2001 period included CDC/modified; 

Paho/Caracas; CD4<350/mm3; and death definition (the first three Aids-case definitions were 

reported solo or combined). For this study, AIDS cases were classified in three Aids-case 

definitions: asymptomatic (asymptomatic CD4<350/mm3); symptomatic (CDC/modified 

and/or Paho/Caracas, with or without CD4<350/mm3); and death definition. 

Survival time was limited to 80 months for both periods of diagnosis (from January 1, 

1992 to August 8, 1998 for 1992-1995 period; and from January 1, 1998 to August 8, 2004 

for 1998-2001 period). AIDS cases and mortality rate per AIDS case were calculated for the 

two periods of diagnosis, six exposure categories and three Aids-case definitions. 

The univariate and multivariate Cox proportional hazards models utilized the two 

periods, two Aids-case definitions (death definition was excluded by condition); four 

exposure categories (other and undetermined exposure categories were excluded); three 

categories for years of education (eight or more; under eight; and not reported); and three 

categories for age at diagnosis (13-24; 25-39; and 40 years or older). Other exposure category 

was excluded from the Cox proportional hazards models due to the low number of blood 

products, perinatal and occupational exposure AIDS cases; and undetermined exposure 

category was excluded because patients with short survival were not easily to be categorized 

and, by condition, exhibited high mortality rate per AIDS case. 
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Kaplan-Meier survival time (and log rank test) was calculated per period of diagnosis, 

exposure category and Aids-case definition. 

 

Results 
Up to August 8, 2004, Sao Paulo State STD/AIDS Program reported 34943 and 

38980 AIDS cases diagnosed during respectively the 1992-1995 and 1998-2001 period for 

people aged 13 and older (Table 1). IDU represented 41.6% in 1992-1995 and 24.0% in 

1998-2001 of the reported AIDS cases in Sao Paulo State (excluded undetermined exposure 

category). 

Heterosexual/females were diagnosed earlier than other exposure categories, followed 

by homosexual/males, heterosexual/males and IDU. During the 1998-2001 period, although 

45.7% heterosexual/females were reported by asymptomatic CD4 Aids-case definition, only 

24.1% IDU were diagnosed by that criterion (Table 2). Mortality rate per AIDS case in 1998-

2001 was 9.7% for asymptomatic CD4 Aids-case definition and 37.6% for symptomatic 

Aids-case definition (Table 3); and higher for IDU (39.2%) than for other exposure 

categories. 

In the univariate analysis, the hazard ratio for IDU compared to heterosexual/female 

was 2.03 (Table 4). The hazard ratio for IDU remained at the same level (2.03) when adjusted 

for years of education and age at diagnosis. Adjusted for period of diagnosis and Aids-case 

definition, as well as years of education and age at diagnosis, the hazard ratio for IDU was 

reduced to 1.27 (95% CI: 1.22 to 1.31). 

Figure 1 shows the Kaplan-Meier survival time functions for 1992-1995 and 1998-

2001 symptomatic Aids-case definition (CDC/modified and/or Paho/Caracas); 1998-2001 

asymptomatic CD4<350mm3 Aids-case definition; and 1998-2001/both symptomatic and 

asymptomatic Aids-case definitions. Figure 2 shows the Kaplan-Meier survival time 

functions per exposure category for 1992-1995 and 1998-2001 symptomatic Aids-case 

definition. 

The median survival time for patients diagnosed in 1998-2001 was not calculable due 

to the expressive improvement in survival time. Even the first quarter was not calculable for 

asymptomatic Aids-case definition (Figure 1). 

For the total AIDS cases excluded death definition (Figure 1 and Table 5), the 

estimated first quarter survival improved from 4 months in 1992-1995 to 37 months in 1998-

2001. Taking into account only symptomatic Aids-case definition (e.g. excluded 
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asymptomatic and death definition) the improvement was from 4 months in 1992-1995 to 10 

months in 1998-2001. 

For the total AIDS cases excluded death definition and undetermined exposure 

category (Table 5), the estimated first quarter survival improved from 4 months in 1992-1995 

to 50 months in 1998-2001. Taking into account only symptomatic Aids-case definition the 

improvement was from 4 months in 1992-1995 to 14 months in 1998-2001. 

For sexual contact included death definition, the estimated first quarter survival time 

improved from 2 months in 1992-1995 to 62 months in 1998-2001; taking into account only 

symptomatic Aids-case definition the improvement was from 4 months to 19 months. For 

IDU included death definition, the estimated first quarter survival time improved from 2 

months in 1992-1995 to 10 months in 1998-2001; taking into account only symptomatic 

Aids-case definition the improvement was from 4 months to 9 months. 

 

Discussion 
Heterosexual/females were diagnosed earlier among other exposure categories and 

presented lower mortality rate per AIDS case, followed by homosexual/males, 

heterosexual/males and IDU. Brazilian women are known to frequent health care clinics more 

regularly than men; and Sao Paulo State exhibits high rate of antenatal HIV testing to reduce 

perinatal infection.17

 In the univariate analysis, the hazard ratio for IDU compared to heterosexual/female 

attained 2.03. Although IDU have the lowest socio-economic status among Brazilians living 

with AIDS,18 the hazard ratio for IDU remained at the same level when adjusted for years of 

education (that is a proxy of income in Sao Paulo State) and age at diagnosis. The hazard 

ratio for IDU was reduced only when adjusted for period of diagnosis and Aids-case 

definition, as well as years of education and age at diagnosis. 

Period of diagnosis and Aids-case definition were very strong predictors of survival in 

the multivariate Cox proportional hazards model. Period of diagnosis reflects the introduction 

of antiretroviral therapy, since survival time was limited to 80 months for both periods. Aids-

case definition reflects the difference in stage and time of the disease progression concerning 

patients diagnosed by CDC/modified and/or Paho/Caracas and patients diagnosed by the 

asymptomatic Brazilian Aids-case definition (CD4<350mm3). 

CD4 T lymphocytes count is one of the laboratory markers most closely correlated 

with the HIV disease progression.19 If a patient diagnosed by the asymptomatic CD4 Aids-
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case definition with CD4=349/mm3 survives three years longer than a patient diagnosed by 

CDC/modified and/or Paho/Caracas with CD4=90/mm3, those three years cannot be 

considered additional survival since the natural history median survival time between 

CD4=349 and CD=90 is estimated at three years and the total survival time since primary 

infection would be the same for both patients. 

The improvement in survival since diagnosis reflects both antiretroviral treatment and 

earlier diagnosis (longer survival since diagnosis as a result of earlier diagnosis). The 

estimated survival improvement from 1992-1995 for symptomatic Aids-case definition to 

1998-2001 for both asymptomatic and symptomatic Aids-case definitions includes two 

components (Figure 1): the first, from 1992-1995/symptomatic to 1998-2001/symptomatic, 

reflects antiretroviral treatment; the second, from 1998-2001/symptomatic to 1998-2001/both 

Aids-case definitions, reflects both antiretroviral therapy and longer survival since diagnosis 

as a result of earlier diagnosis. 

For the total AIDS cases, excluded undetermined exposure category, the estimated 

first quarter survival improvement from 4 to 14 months was due to the introduction of 

antiretroviral therapy; and the survival time improvement from 14 to 50 months was due both 

to antiretroviral therapy and to earlier diagnosis associated with the introduction of the 

CD4<350mm3 Aids-case definition with superior sensitivity in 1998. 

During the 1992-1995 period, before the introduction of antiretroviral treatment, the 

survival time for IDU was similar to other exposure categories. The introduction of 

antiretroviral treatment improved AIDS survival time for all exposure categories but the 

improvement was lower for IDU than for sexual contact categories. The first quarter survival, 

including death definition, improved from 2 to 10 months for IDU and from 2 to 62 months 

for sexual contact categories. 

Those results are consistent with the study at Sao Paulo STD/AIDS Training and 

Referral Center which observed that IDU had less access to antiretroviral treatment and fewer 

visits to the Center, and concluded that health policies must develop special strategies to 

guarantee IDU access to earlier HIV testing, access and adherence to antiretroviral treatment. 

Injecting drug users, which exhibited the highest mortality rate per AIDS case and the 

highest hazard ratio among the exposure categories, also exhibited the shortest survival time 

among AIDS patients. According to the results of this study, injecting drug users show worse 

progress even when diagnosed at the same stage/time as other exposure categories; and, 

additionally, were diagnosed later and had less opportunity to benefit from health services. 
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The results for Sao Paulo are also consistent with studies for other regions that 

revealed that survival time for patients with AIDS was extended with the use of antiretroviral 

treatment but the gains were lower for IDU compared to non-IDU patients.20 There are many 

barriers to enrolment in drug abuse treatment21; antiretroviral treatment seems to be delayed 

for IDU and the health-care systems are not always adapted to their lifestyles22; and IDU are 

known to miss medical appointments and discontinue their follow-up.23 Those facts should 

be taking into account for public health policies among injecting drug users living with 

HIV/AIDS. 
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Table 1 - AIDS cases (age 13 and older) - Sao Paulo State

Exposure category
n % n % n %

Sexual contact 16384 56.1 23797 75.8 40181 66.3
Heterosexual/female 4777 16.4 9840 31.4 14617 24.1
Homosexual/male 6527 22.3 6152 19.6 12679 20.9
Heterosexual/male 5080 17.4 7805 24.9 12885 21.3

Injecting drug use** 12137 41.6 7527 24.0 19664 32.5
Other*** 687 2.4 62 0.2 749 1.2
Subtotal (a) 29208 100.0 31386 100.0 60594 100.0
Undetermined**** (b) 5735 - 7594 - 13329 -
Total (a+b) 34943 - 38980 - 73923 -
Source: CRT-DST/AIDS-SP (2005). Data reported by August 8, 2004.
* Period of diagnosis.
** With or without sexual risk behaviour: 84% male, 16% female.
*** Blood products, perinatal and occupational exposure.
**** 75% male, 25% female.

1992-1995* 1998-2001* Total

Table 2 - AIDS cases per exposure category and Aids-case definition (%) - Sao Paulo State

Exposure category
As* Sy** Death*** Total As* Sy** Death*** Total

Percentage
Sexual contact 2.3 87.5 10.3 100.0 40.0 57.2 2.8 100.0

Heterosexual/female 4.0 86.8 9.2 100.0 45.7 51.6 2.7 100.0
Homosexual/male 1.8 87.1 11.2 100.0 37.7 59.4 2.8 100.0
Heterosexual/male 1.3 88.6 10.1 100.0 34.6 62.6 2.8 100.0

Injecting drug use 0.9 88.3 10.8 100.0 24.1 70.6 5.2 100.0
Other 0.0 87.8 12.2 100.0 32.3 61.3 6.5 100.0
Subtotal (a) 1.7 87.8 10.5 100.0 36.2 60.4 3.4 100.0
Undetermined (b) 0.8 37.1 62.1 100.0 14.6 35.6 49.8 100.0
Total (a+b) 1.5 79.5 19.0 100.0 32.0 55.6 12.4 100.0

n 531 27777 6635 34943 12463 21676 4841 38980
Source: CRT-DST/AIDS-SP (2005). Data reported by August 8, 2004.
* Asymptomatic CD4<350/mm3 Aids-case definition.
** Symptomatic Aids-case definition (CDC/modified and/or Paho/Caracas).
*** Death definition.

1992-1995 1998-2001

  

Table 3 - Death rate per AIDS case (%) - Sao Paulo State

Exposure category
As* Sy** Total*** As* Sy** As*+Sy** Total***

Percentage
Sexual contact 1.1 68.7 70.5 8.0 32.1 22.3 24.5

Heterosexual/female 1.1 66.3 67.0 6.6 31.7 19.9 22.2
Homosexual/male 0.0 68.8 71.2 8.1 30.9 22.1 24.4
Heterosexual/male 3.3 70.8 72.9 10.3 33.5 25.3 27.4

Injecting drug use 1.9 72.3 74.7 16.4 42.3 35.8 39.2
Other - 77.4 80.2 5.0 43.2 29.8 34.4
Subtotal (a) 1.3 70.4 72.5 9.4 35.0 25.5 28.0
Undetermined (b) 2.3 73.4 89.4 13.8 56.3 27.6 74.3
Total (a+b) 1.4 70.6 75.3 9.7 37.6 45.6 36.8
Source: CRT-DST/AIDS-SP (2005). Data reported by August 8, 2004.
Situation at August 8, 1998 for 1992-1995 period; and August 8, 2004 for 1998-2001 period.
n  = 72859 (32660 alive, 40199 death). Excludes 1064 unknown situation .
* Asymptomatic CD4<350/mm3 Aids-case definition.
** Symptomatic Aids-case definition (CDC/modified and/or Paho/Caracas).
*** Includes death definition.

1992-1995 1998-2001
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Table 4 - Cox proportional hazards models - Sao Paulo State

Covariates

Period of diagnosis
1998-2001 1.00 1.00
1992-1995 3.89 ( 3.78 to 4.00 ) 2.66 ( 2.58 to 2.74 )

AIDS-case definition
Asymptomatic CD4<350/mm3 1.00 1.00
CDC/modified and/or Paho/Caracas 8.56 ( 8.04 to 9.10 ) 4.84 ( 4.53 to 5.16 )

Exposure category
Heterosexual/female 1.00 1.00
Homosexual/male 1.43 ( 1.37 to 1.48 ) 1.08 ( 1.04 to 1.13 )
Heterosexual/male 1.34 ( 1.28 to 1.39 ) 1.11 ( 1.07 to 1.16 )
Injecting drug use* 2.03 ( 1.96 to 2.10 ) 1.27 ( 1.22 to 1.31 )

Years of education
8 or more 1.00 1.00
Under 8 1.24 ( 1.20 to 1.28 ) 1.25 ( 1.21 to 1.29 )
Not reported (15%) 1.36 ( 1.30 to 1.42 ) 1.17 ( 1.12 to 1.22 )

Age at diagnosis (years)
13 to 24 1.00 1.00
25 to 39 0.93 ( 0.89 to 0.96 ) 1.10 ( 1.06 to 1.14 )
40 or older 0.96 ( 0.92 to 1.00 ) 1.31 ( 1.25 to 1.37 )

Source: CRT-DST/AIDS-SP (2005). Data reported by August 8, 2004.
Situation at August 8, 1998 for 1992-1995 period; and August 8, 2004 for 1998-2001 period.
n  = 54971 (30029 alive, 24942 death). Excludes 1064 unknown  and 251 inconsistent situation;
11476 death definition; and 6161 other and undetermined exposure categories.
* Hazard ratio for drugs ajusted for years of education and age at diagnosis: 2.03 (1.96 to 2.10).

Univariate Multivariate
Hazard ratio  (95% CI) Hazard ratio  (95% CI)

 

Table 5 - Estimated first quarter survival time per exposure category (Kaplan-Meier) - Sao Paulo State

Exposure category
Sy** Total*** As* Sy** As*+Sy** Total***

Months
Sexual contact 4 2 - 19 - 62

Heterosexual/female 5 2 - 21 - -
Homosexual/male 5 2 - 23 - 64
Heterosexual/male 4 2 - 16 52 36

Injecting drug use 4 2 - 9 17 10
Subtotal (a) 4 2 - 14 50 34
Undetermined (b) 1 0 - 1 1 0
Total (a+b) 4 0 - 10 37 5

n  (total) 27513 34648 11902 21217 33119 37960
Events (deaths) 19393 26035 1151 7921 9072 13913
Source: CRT-DST/AIDS-SP (2005). Data reported by August 8, 2004.
Situation at August 8, 1998 for 1992-1995 period; and August 8, 2004 for 1998-2001 period.
Excludes 1064 unknown and 251 inconsistent situation. Subtotal and total exposure categories includes
744 blood products, perinatal and occupational exposure. Log rank (Mantel-Cox) sig. = 0.000.
* Asymptomatic CD4<350/mm3 Aids-case definition.
** Symptomatic Aids-case definition (CDC/modified and/or Paho/Caracas).
*** Includes death definition.

1992-1995 1998-2001
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