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Trends and Characteristics of AIDS Mortality in the Rio de Janeiro City After the
Introduction of Highly Active Antiretroviral Therapy

Valéria Saraceni, Marly MarquesdaCruz,
LiliandeMéloLauriaand BetinaDurovni

Rio de Janeiro City Health Department, Rio
de Janeiro, RJ, Brazil

Weexamined thecharacteristicsof AIDSmortality in RiodeJaneirocity from 1995t0 2003.
Duringthisperiod, highly activeantir etr ovir al ther apy with proteaseinhibitor swasmadeavailable,
and it changed thepatter n of theepidemics. Therewasa47.5% reductioninthenumber of AIDS
deathswithin theperiod, with an increasein the proportion of women among the deceased; their
schoolingwaslower than that of themen, similar tothetrendsof thenational-level epidemics. The
main place of death changed from univer sity hospitalsto emer gency rooms. Theproportion of
casesreported totheNational Diseases Surveillance System (SINAN) reported only through the
death certificate remained high. Although thereisfree distribution of antiretrovirals by the
public health system, many patientsstill lack accessto diagnosisand treatment. Weneed togive
priority toaccesstoanti-HIV testingand treatment, toincr easethequality of careand tolook into
theissueof adherencein order tofurther reduce AIDSmortality.
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Prior to the advent of combined antiretroviral
therapy in 1996, using proteaseinhibitors, also called
HAART (highly activeantiretrovird thergpy), theonly
meansto avert the devel opment of full-blown AIDS
was prophylaxisof opportunisticinfections[1].

Onceoneof themain causesof deathin Brazil and
in other parts of the world, AIDS-related mortality
dropped dramatically in placeswhere antiretrovirals
(ARV) became widdly available. Although many
advancesinthetreatment of AIDS have been made,
mortality isstill atremendous public health problem,
andtheanaysisof itsprofileisof critical importance
for planning disease-control Strategies.

The number of deaths dueto AIDS in Brazil fell
30.6% between 1995 and 1999 [2]. However, thisdrop
didnotfollow thesamepeatternindl regionsof thecountry;
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therewere considerabledisparitiesamong theregions.
Inthecity of Riode Janeiro, thedecreasein thenumber
of AIDS-related deaths started in 1996, probably
reflectingtheuseof double ARV thergpy and prophylaxis
of opportunisticinfections[3]. Thepattern of decrease
changedin 2000, assuming astabletrend fromthenon.

AlDSwasthe second cause of death among men
20to 34 yearsold andinwomen 25to 34 yearsoldin
S0 Paulo Statein 1998 [4]. Themortdity ratefor the
statewas 13.1/100,000 inhabitantsin that year.

Invariousstudies, thelargereductioninmortality
has been attributed to theimpact of HAART onHIV-
positive patients[5,6]. AIDS mortality beginstofall
when ARV becomesavailable. Palellaet a. found a
ggnificant decreaseinthere ativerisk of death among
AIDS patientsin a cohort study; this decrease was
directly related to thegain of quality in ARV therapy,
measured by the number of drugs in a prescribed
regimen[7].

In order to determine the possible causes for the
gabilization of AIDS-related mortdity inthecity of Rio
de Janeiro after 1999, we linked and analyzed three
secondary databases: SIM (Mortality Surveillance
Database), SINAN (National Diseases Surveillance
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Database) and SICOM (AIDS Drugs Control System
—RiodeJaneiro).

Materials and M ethods

We used the databases SIM, SINAN and SICOM
for theandyssof AIDS-related mortdity between 1995
and 2003. The Epidemiologica Surveillanceand Vital
SatigticsCoordination of theRio de Janeiro city Hedlth
Department provided the popul ation estimate[ 8].

The SIM was implemented in 1975, after the
unification of variousmodel sof death certificatesinto
onecalled the Declaration of Desth (DD), facilitating
knowledgeabout mortdity trendsinBrazil. TheDD is
the document that containstheinformation that will be
entered intothe SIM database, and it must be generated
for every caseof desth within the country [9].

Thecodification of al causesof deathisbased upon
the International Classification of Diseases (ICD),
whichisperiodically revised, sothat it can cover all
global reditiesand include newly described diseases.
The acquired immunodeficiency syndrome was
described whilethe ninth revision of the|CD wasin
effect. Thecodethat indicated thedisease and included
AlDSamong theimmune disorders (Chapter 3) was
279.1, deficiency of cell-mediated immunity [10]. In
thetenth revision, which wasimplemented in 1990,
AlDSwasmoved to chapter 1, among theinfectious
and parasitic diseases, under the codes B20 to B24.
ThelCD-10wasintroduced in Brazil in 1996 [11].

The National Diseases Surveillance System
(SINAN) was implemented in 1990 in order to
standardize information on mandatory reported
diseases, the datafor which had begun to be collected
in 1975. SINAN made it possible to study the
distribution of thesediseasesall over the country, with
data entered at the municipal or state health
department levels.

TheSINAN - AIDSdatabase consstsof individua
reportsof AIDS casesaccording to the National Case
Definitionfor Adults[12]. Amongthecriteria, thereis
onecalled“death exceptiond criterion”; itisused only
when AIDS is diagnosed after the death of the

individua. An AIDScase can bereported through this
criterionif theDD of anindividual 13 yearsof ageor
older includes: 1) AIDS mentioned in onefield of the
DD, and the case cannot be put under another AIDS
definition criterion after epidemiological investigation;
or 2) HIV infection mentioned, along with diseases
related to HIV infection, and the epidemiological
Investigation resulted inconclusive.

Periodically, the Epidemiological Survelllanceand
Vitd SatigticsCoordination of thecity of Riode Janeiro
Health Department sends all DD that have AIDS as
basic cause of degth to the STD/AIDS Program. This
program initiatessurveillanceroutinesto determineif
theindividualshave aready been reported asAIDS
casespreviousto desth and aredready includedinthe
SINAN database. When a case is not found, a new
report ismade, usng thedegth criteriaindicated above,

The STD/AIDSProgram/Transmissible Diseases
Coordination of the Rio de Janeiro city Health
Department maintainsthe databasesfor SINAN-AIDS
and the Rio de Janeiro AIDS Drugs Control System
(SICOM).

Subjectsolder than 12 yearsold and living inthe
city of RiodeJaneiro, having AIDSasthe basic cause
of death, were selected. Thetemporal distribution of
death cases, the mortality rate per 100,000 persons/
year and the proportional distribution by sex, age,
educational level and hospital category were studied
from 1995 to 2003. The places of death (hospitals)
were categorized by theingtitution’saffiliationin order
to monitor thetemporal distribution of AIDS-related
deathsat thoselocations.

Thelinking of the three databaseswas donewith
the software RECLINK [13], using the following
variables: name, date of birth and the mother’sname,
when available. The resulting databases were
scrutinized for duplicitiesof recordsand occurrence of
thesameindividual in morethan onerecord.

After linking SIM with SINAN-AIDS, we were
ableto determinethe proportion of casesthat wereor
were not reported to SINAN. We used SICOM to
gather theinformation regarding useof ARV prior to
death, since al patients receiving free ARV are
registered at apublic hedth unit.
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We used the chi-square test (2), with alevel of
significance of 5%, to check for homogeneity of
proportionsand to establish linear trendsintheSatigtica
analysis (Epilnfo 6.04, CDC/WHO, 1996). Simple
linear regression was used to evaluate the temporal
pattern of deaths (SPSS9.0).

Ethical protocols for research involving human
beings were followed. All the data were analyzed
together, without indudingindividua varigblesthat could
permit identification. Thedatabaseremainedwithinthe
city of Rio deJaneiro Health Department, whichisthe
ingtitution primarily responsiblefor itssafety.

Results

We observed a drop in the absolute numbers of
AIDS deaths between 1995 and 1999, with adlight
increase in 2000. From 2000 to 2003, the number
remained stable (Table 1). The descending shape of
the mortality rate curve shifted from 1999 to 2000;
again there was a dight downward shift in 2001,
returning in 2003 to a level similar to 1999. The
mortality rate dropped from 26.8/100,000in 1995 to
13.2/100,000 inhabitantsin 1999. Between 2000 and
2003, it varied between 14.2 and 13.6/100,000
inhabitants.

After a49.1% reduction in the number of desths
from 1995 to 1999, the discrete upward shift in the
curvein 2000 was an event not observed since 1994-
95 (data not shown). From 1995 to 2003, the total
observed reduction was 47.5%, showing that the
downward trend was not maintained after 1999.

Therewasasgnificant increasein thecontribution
of women over the years (p< 0.0001). Through the
years, the proportion went from 79.2% in men and
20.8%inwomenin 1995to0 66.7%inmenand 33.7%
in women in 2003. The reduction in the number of
deaths by sex maintained the same pattern throughout
the years. The linear trend towards reduction was
significant for both men (p=0.002) and women (p=
0.001) from 1995 to 1999. However, from 2001 on,
the upward trend in the number of deathsreportedin

2000 wasmaintained amongwomen; whileinmenthere
wasadrop in 2001, and an upward shiftin 2002. The
linear trend from 1999 to 2003 was not significant for
men (p = 0.839) or women (p = 0.683).

The highest proportion of deaths by age group
(80.8%) was concentrated among those from 20 to
49 yearsold (Table 2), maintaining the same pattern
for both sexes. Therewasasgnificantly increased trend
intheproportion of deathsamong those aged S0 years
and morefrom 1998 on (p = 0.0031).

Regarding educational level (Table 2), death of
subjectswithlessthan eight yearsof schoolingincreased
proportionally throughout the years (p = < 0.0001).
Also, infected women were |ess educated then men,
suggesting agreater vulnerability toHIV infection.

Figure 1 showsthe pattern of distribution of desths
by hospital affiliation; there was a decrease in the
proportiona involvement of teaching hospitals, witha
consequent increase of public emergency hospitals,
administrated by state and municipa governments, as
the place of death (p < 0.0001). Desthsthat occurred
inteaching hospital sdecreased from 22.9%in 1995
to 13.2% in 2003, while thosein public emergency
hospitalsasawholerosefrom 31.3%1t051.9%inthe
sameyears.

The proportion of casesreported from DD among
all casesreported to SINAN had asignificant linear
increment (p < 0.0001) from 1995 to 2002. The same
analys swasmadeamong thedeceased inthe SINAN
database and thisproportion waseven higher. Theyear
2003 wasnot included in thisanalysisbecause of the
delay of casereporting that constrained the number of
casesinthedatabase (Table 3).

Therewasasignificant increase (p < 0.0001) in
the number of patientswith prior use of ARV among
the death cases, starting in 1997, the year that we
initiated the nominal databasefor ARV distribution,
which allowed linkage by names (Table 4). The
proportionincreased from 1997 to 1999 (p < 0.0001,
x2 for trend), followed by areduction from 1999 to
2003 (p=10.0023, 2 for trend). Unfortunately, more
than 50% of the subjectshad never used ARV therapy,
despite free drug distribution by the public health
sector in Brazil.
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Table 1. Distribution of AIDSdesths, by year of occurrence, AIDS mortality rate per 100,000 inhabitants, total
and by sex —Rio de Janeiro, 1995-2003

Total Men Women

Year Numbe  Rate Number Rate Numbe Rate

1995 1,507  26.75 1,203  45.06 304 10.50
1996 1,295 2351 1,015 38.92 280 9.85
1997 1,018 18.02 759 2841 259 8.82
1998 847 1458 614  22.57 233 7.51
1999 743 13.22 525  19.67 218 7.52
2000 786 1417 543  20.83 243 8.28
2001 717 12.89 464  17.82 253 8.54
2002 779  13.85 536  20.32 240 8.13
2003 778  13.62 516  19.22 262 8.68

Source: SIM (Department Helath of Rio de Janeiro) and IBGE, 2003.

Table2. Proportiona distribution of AIDSdegaths, by agegroup and educational level —Riode Janeiro, 1995-2003

Agegroup Educational level
Year <20years 20-49years >50years <8years >8years
1995 2.5 81.7 15.8 55.9 44.1
1996 29 82.8 14.3 61.0 39.0
1997 29 83.8 13.3 62.8 37.2
1998 3.7 82.4 13.9 66.2 33.8
1999 3.7 799 16.5 55.7 44.3
2000 29 79.5 17.6 61.3 38.7
2001 3.8 79.1 17.0 67.8 32.2
2002 3.9 79.0 171 64.7 35.3
2003 2.7 75.6 21.7 63.9 36.1

Source: SIM (Department Helath of Rio de Janeiro), 2003.

Figure 1. Proportional distribution of AlDSdesths, according to hospital affiliationin Rio de Janeiro, 1995-2003.
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Source: SIM (Department Helath of Rio de Janeiro), 2003.
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Table3. Proportional distribution of AIDS desaths, by reporting from the Declaration of Death (DD), anong
reported cases and known death casesreported in SINAN, Health department of Rio de Janeiro, 1995 - 2002

Reported cases Known deaths
Year Other DD Other DD
criteria criteria
1995 98.4 1.6 96.7 3.3
1996 91.5 8.5 79.9 20.1
1997 83.8 16.2 61.4 38.6
1998 81.6 18.4 50.3 497
1999 78.3 21.7 411 58.9
2000 75.6 24.4 335 66.5
2001 72.7 27.3 29.0 71.0
2002 70.9 29.1 25.2 74.8

Table4. Proportional distribution of AIDSdeaths, accordingto previoususe of HAART, availablesince 1997,

Rio de Janeiro, 1997-2003

Year NoHAART HAART
1997 82.6 174
1998 70.4 29.6
1999 54.1 45.9
2000 55.5 44.5
2001 57.2 42.8
2002 58.7 41.3
2003 60.1 39.9

Source: SIM and SICOM (Department Helath of Rio de
Janeiro), 2003.

Discussion

There was a gradual drop in AIDS-related

mortality in thecity of Rio de Janeiro from 1995 to
1999, with an atypical performancein 2000, whena
dightincreasein thenumber of deathsoccurred. This
wasfollowed by adeclinein 2001, which continued
until 2003, with a total reduction of 47.5%. The
mortdity ratefell, following the same pattern asfound
for the country, inwhich therewasa27.1% decline
in the mortality rate from 1995 to 2002 [14]. The
mortality pattern that wefound in Rio de Janeiro city
wasequivalent to that found at the country level, with

anincreasing participation of women, young adults
and those with low educational level.

In Rio de Janeiro state, the AIDS mortality rate
increased from 11.8/100,000in 1991 to 18.7/100,000
inhabitantsin 1995, prior totheintroduction of HAART
inclinical practice[15]. During 1995, Rio de Janeiro
city, whichaccounted for 70% of the AIDS caseswithin
the state, had an AIDS-rel ated mortality rate of 26.75/
100,000; in 2003, that rate had decreased to 13.62/
100,000. For thewhole country therate dropped from
9.7/100,000 in 1995 to 6.3/100,000 in 2002 [15].

Inorder to better eva uatethe shift from specidized
hospitalsto public emergency hospitalsin 1997-98,
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we have to take into consideration some reports of
AIDSdeathsdescribed in someteaching hospitals. In
1988, 58.3% of admitted AIDS cases had death as
the outcomeat the Hospital Universitério Clementino
Fraga Filho (HUCFF- Rio de Janeiro Federal
University). In 1994, the desth ratio decreased to
24.7% [16]. At another teaching hospital, Gaffree-
Guinleof theUniversity of Riode Janeiro (UNIRIO),
themortality among patientsadmitted tothe AIDSward
increased from 36.4%in 1990t051.2%in 1994 [17].
Therewasasignificant association between death and
no prior outpatient consultation [OR = 3.29 (Cl 95%
1.17-9.25)]. At thelnfectious DiseasesIngtitute Emilio
Ribasin S&o Paulo, AIDS mortality decreased from
29%in 199510 19.8%in 1999. The non-useof ARV
prior to admittance was strongly associated with degth
[OR =3.8] [18].

We aso noticed that 33.7% of AIDS deaths
occurred in private hospitalsin 1995, decreasing to
10.7%in 2001, with an upward shift to 20.3%in 2003.

Factorsthat may have contributed to thechangein
the pattern of the place of desth of severe AIDS cases
werethelack of emergency servicesat theteaching
hospitals, wherethereare only referred admissions, a
better clinical follow-up of theoutpatientswith greater
clinical expertise and better equipment, and thefact
that personnel in general emergency hospitalsare not
aswell trained to deal with severely-affected AIDS
patients. A qualitative survey concerning the care
ddivered to AIDS patientsin some emergency rooms
inthe city of Rio de Janeiro showed poor quality of
care because hedlthcareworkershad little knowledge
about HIV/AIDS[19]. A shift towards better quality
inthe emergency careof thistypeof patientiscrucia
to their survival and depends directly on the
implementation of acontinuousmedicd training process
at those units.

Thefirst relevant question regards the ability of
emergency servicesto ddiver adequateclinical careto
AIDS patients, who often arrive at those services
without knowing their HIV status but are already
suffering from opportunistic infections. As a
consequence, they probably will not survivetheepisode
that motivated thehospital admisson[20]. It hasaready

been reported that patients who received their HIV
infection diagnosi swithinthemonth that followed the
AIDSdinical diagnosshad aworsechanceof surviva
(p<0.001) [20].

Another relevant questionisaccessto HIV testing
and the possibility of an early diagnosis of the HIV
infection. For asymptomatic individuals it is not
enoughto makethetest available, they must perceive
their own risk. Useful and easy to understand
information about HIV infection and transmission
routes must reach the communities, in order to
simulate the population to seek counseling and testing
at the health services, which must have the tests
avallable. Public health unitsneedto havealaboratoria
structure that can give a rapid response to the
popul ation and healthcare workerswell prepared to
deliver counsdlingonHIV testing.

Theavailability of HAART at public hedlthclinics
in Brazil has brought another challenge. Although
drugsaregivenfor free, thisaloneisnot asufficient
condition to make people adhere to the treatment
regimens. One of the consegquences of non-adherence
to therapy is the emergence of resistance to ARV,
which makestherapy inefficacious. Thisphenomenon
may explain somedeathsamong the ARV -usersgroup
[21]. AnARV therapy adherence eva uation wasdone
in selected public clinicsin Brazil, and the adherence
prevalencewas 75%. Theindividual characteristics
linked to non-adherence were to havelessthan two
years of schooling, and treatment at asmall clinic,
with less than 100 patients [22]. The level of
adherence considered ideal and enough to suppress
theviral load is95% [23].

Concluson

TheAlDSdesgth cases, mainly thosenot encountered
in the official information systems (SINAN and
SICOM), were probably due to a huge number of
patientsthat reached the emergency roomswith severe
opportunisticinfections, evolving to death without the
benefit of prior HIV testing. Our study reinforcesthe
need for better access to quality care, in both
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specialized clinics and emergency services and, in
particular, greater attentionto HAART adherence. It
is also important to have better access to HIV
diagnosis, allowing the earlier introduction of ARV
therapy, beforeimmunodeficiency hasdevel oped.

Our study corroborated others that have
demonstrated an association of AIDS therapy and
mortality reduction. Thisanalysiscan contributeto
the planning of new strategiesfor AIDS careand to
public health policies to increase the early HIV
diagnoss. Thereduction of the AIDS-related mortality
remains a challenge to be faced, and it may be
accomplished with some of the actionspointed out in
this paper.
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