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Abstract: Problem statement: Despite massive national efforts to scale up Atrtikgral Therapy
(ART) access in India since 2004, the AIDS deathk mas 17.2 per 100,000 persons during 2003-
2005. In the era of HAART in resource poor settjngss imperative to understand and address the
causes of AIDS related mortality. This collaboratstudy aimed at defining the predictors of mawtali
among people living with HIV/AIDS (PLHA) admittedudng 2003-2005 to the Freedom Foundation
(FF) Care and Support facility, Bangalore, Indi@proach: Fifty consecutively selected HIV-infected
patients who died during the study period and 50-ifected patients matched by age, gender, route
of transmission, nutrition status and stage ofadisewho survived at least 12 months post-ART were
included in this study. The impact on mortality fagtors such as: Hemoglobin, CD4+T lymphocyte
counts, weight loss and Opportunistic InfectionssjQvere studied. Statistical analyses were done by
Chi-square, Fisher's Exact Test, Kaplan-Meier andtiwariate logistic regressioiResults: Recurrent
diarrhea was a significant risk factor for mortaliOR = 12.25, p = 0.004), followed by a diagnasfis
pulmonary tuberculosis (TB) at first admission (@R4.86) while TB in general also negatively
impacted survival (p = 0.002). Though not statatic significant,Pneumocystis carinii pneumonia,
Cryptococcal meningitis and Toxoplasmosis also tiegly affected survival. Mortality was high
among those not on HAART (81%) while it was sigeafintly reduced (28%) among those on
HAART (p<0.001). Patients who died had elevateérlienzymes (p = 0.027) and significant weight
loss (p = 0.012). Mortality was high among patieémsgular with their medical follow-up (p<0.001).
Conclusion: Interventions that facilitate early Ol diagnosigidreatment especially diarrhea and TB
may reduce mortality in HIV. HAART alone withoutgger Ol management and nutrition did not
prevent mortality among PLHA. In resource pooriggt, it becomes imperative to focus on low cost
tools and increased capacity building along witbutar clinical follow-up for diagnosis and early
treatment of Ols. Further studies are warrantedxigore benefits of initiating HAART earlier than
currently recommended.
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INTRODUCTION addressing the devastating HIV/AIDS epidemic
utilizing several interventions, including free ass to
According to India’s National Family Health antiretroviral therapy launched in 2084 Although
Survey (NFHS-3), the prevalence of HIV in the coynt increased access to treatment is likely to reduce
is now 0.3%. Even with this reduced prevalenceiand mortality among HIV-infected individuals, there are
would still contribute to 30% of the HIV epidemin i studies in India that show that AIDS-related dedths
Asid”. The national government is engaged instill about 9.73% in the present HAART BraUnder
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the prevailing conditions, it is important for dérans, performed to assess the role of risk factors, whadho
epidemiologists and policy makers to understandearly mortality. Chi-square and Fisher exact testse
predictors of mortality in these individuals in erdflo  used to assess significant associations between
formulate adjunct measures to prolong disease-freepportunistic infections and early mortality. Foata
survival among HIV-infected individuals. The study analysis, SPSS version 14.0 (SPSS Inc., Chicago, IL
described herein aimed to examine factors thaUSA) was used. All statistical tests were two-sided
predicted death among inpatients in the clinicéiir@p  p<0.05 was considered statistically significant.
of guidelines-based HAART access.
RESULTS
MATERIALSAND METHODS
A comparison of socio-demographic and clinical

The study was conducted at a community cardactors between survivors and non-survivors present
center run by Freedom Foundation, an Indian nonin Table 1 showed similarity between the two groups
governmental organization based in Bangalore, IndiaThe male-female ratio between survivors and non-
Bangalore, the capital city of the high-HIV-prevate survivors were equal. Mean age among survivors was
State of Karnataka, is also geographically localede ~ 32.32 years and among non-survivors was 34.70 years
to the neighboring high-prevalence States of TamilContact with multiple sexual partners was preser@ia
Nadu and Andhra Pradesh. This location has ensuregnd 52% of both groups respectively and the mean ag
adequate diversity of the inpatient population pein at first sexual intercourse was approximately 2@rye
seen at this care facility. HIV-infected individeal in both groups. There was no significant differemnce
admitted to the inpatient facility between Augusb2 the weight (mean weight was 46 kg+8.9) or hemoglobi
and April 2006 was included in the analysis. HIV (10.2% + 2.1) of patients in the two groups at tilvee
infection was confirmed in all subjects by thregiade Of first admission.
rapid HIV antibody testd. Other clinical tests At time of first admission, among the total of
performed included CD4+T lymphocyte counts andl00 patients included in the study, 39% were diagdo
basic biochemistry tests such as liver and remaition ~ With oral candidiasis, 38% with tuberculosisedise,
tests, hemoglobin levels and total and differentihite
blood cell counts. All patients were prescribed co-
trimoxazole prophylaxis based on WHO guidelines.

Table 1: Comparison of socio-demographic and dini€actors
between survivors and non-survivors

Survivors Non-survivors  Significance

Between August 2004 and April 2006, there were (n = 50) (n = 50) (p-value)
1,096 patients who were newly registered at theecen Gender
and received medical care as either in-patientt ¢tme ~ Male 38(76"?) 38(76"?) >0.05
out-patient clinic; 591 previously seen patientsrave E(ej?gﬁon 12(24%) 12(24%)
readmitted. The primary mode of infection among newjjiterate 13 (26.0%) 7 (14.0%) 0.299
patients was via unprotected heterosexual intesgour Primary and middle 17 (34.0% 17 (34.0% >0.05
(91%). A retrospective case record analysis wagligh school 14(28.0%) 22 (44.0%) 0.096
conducted to assess clinical and laboratory firslirgl ﬁg?i‘\ﬁfabl . 6 (12.0%) 22(4(146%)) 004229
patients being admitted to the in-patient carelifydor  occupation ' '
the first time were screened for inclusion in thalgsis.  Agriculture 8 (16.0%) 2 (4.0%) 0.046
Patients were divided into 2 groups; non-sumg aa“y Wa%e 25 igog/OO/) 34 {‘ésg/o*)/) %-gig
(n = 50) included those who had expired duringstoely O?#Sres\?g;aried 1(2 (24.8)%) 1(5 ('30.8)%) 5362
period within 12 months of being admitted to theeca orkers, petty
facility and survivors (n = 50) included those atfedl to  business)
the care facility who survived beyond 12 months.Region . .
Patients were matched for age and gender, trarismiss RLt;Zln g ((3202’)) gg ((2802’)) 0.013
risk factors, nutrition status (weight and hemo@lob wmuttiple sexual 30 (60%) 26 (52%) 0.400
levels) and immunological status (CD4+T lymphocytePartners
counts). Only those individuals with CD4+T Mean CD4- 99.80#69.81) 81.95%76.59)  0.100
lymphocyte counts <200 cells mtnor those with lﬂf?ﬁ;ﬁﬁ -
WHO staging 3 and CD4 <350 or WHO stage 4 Wer€nean hemoglobin ~ 10.541.89) 97.75£9.19)  0.090
included. The first opportunistic infection presagtat  (gm dL?)
the time of and subsequent to admission was/ean baseline 46.768.68)  45.29%9.19) 0.400

considered. Multiple logistic regression analysiasw Weight (kg)
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Table 2: Opportunistic infections at first admissiand mortality = Table 3: Cause of death seen among patients irtindée study

multivariate regression Chronic diarrhea 3 (6%)
No. of No. of non- ) Tuberculosis 22 (44%)
survivors  survivors Adjusted ~ Cytomegalovirus infection 2 (4%)

Factors (n=50) (n=50) p-value odds ratio Cryptococcal meningitis 5 (10%)
Pulmonary 7 19 0.019* 4.86 Renal failure 1 (2%)
tuberculosis Hepatic failure 2 (4%)
Tubercular 1 3 0.239 4.50 Acute pancreatitis 1 (2%)
lymphadenitis AIDS related wasting and general debility 8 (16%)
Abdominal 2 3 0.399 2.49 Pncumocystis 1 (2%)
tuberculosis Steven jhonsons 1 (2%)
Tuberculous 1 2 0.494 2.54 syndrome with nevirapine
Meningitis
Presence any of 11 27 0.002* 4.16 . . . L.
tuberculosis infection living with HIV/AIDS, PLHA, visiting the clinic one
Pnecumocystis 1 4 0.279 4.09 in three months and/or as advised by the doctd®s 8
Jc'rrong'cggggr‘oma 3 4 0.572 176 of those not on HAART died during the study period
Mgr’]’mgitis : : while among those on HAART, 28% had died which
Persistent diatthoca 1 10 0.004* 1225  Wwas a significant difference (p<0.001).
Toxoplasmosis 1 1 0.504 1.72
Cytomegalovirus 0 2 0.884 1.10 DISCUSSION
infection
Oral candidiasis 19 20 0.996 1.00 . . .
Presumed bacterial 11 3 0.731 0.55 Studies from affluent settings show that in the er
pneumonia of HAART, the causes of mortality in people infatte

with HIV are not all due to AIDS-related eveftd
28% with chronic diarrhea (diarrhea persisting moreHowever, in resource poor settings, opportunistic
than 4 weeks$), 7% with cryptococcal meningitis, 5% infections still contribute to a large number ofD8-
with Pneumocystis jiroveci pneumonia (PCP) and 14%elated deaths and this may be accelerated in thoise
with presumed bacterial pneumonia. Of the totaltaking prophylaxis and those unable to access rakdic
number of patients with tuberculosis (n = 38), €8.4 caré”.
had pulmonary tuberculosis, 7.8% had tuberculous The study reported herein study demonstrated that
meningitis, 10.5% had tuberculous lymphadenitis anachronic diarrhea was associated with not only festju
13% had abdominal tuberculosis. Among the patientfiospitalization but also a higher risk of mortalibfost
with diarrhea (n = 28), 22% required frequentstudies from resource poor settings have focused on
admissions. Disseminated cytomegalovirus infectiodTBI®® while studies that focused on diarrhea have
was observed in 4% of non-survivors. The mean CD4nainly looked at the etiolody*?. However, this study
count among survivors at time of first admissionswa has been able to demonstrate the importance ofyjbein
99.8+69.81 and among non-survivors was 81.95+76.58ble to diagnose and effectively treat diarrhearifer
(the difference was not statistically significant). to decrease morbidity and mortality among PLHA.sThi
The multivariate logistic regression analysisalso implies that there is still a need to eduddtélA
(Table 2) showed that chronic diarrhea was a highlyegarding prevention of diarrhea. In India, thedemcy
significant risk factor for mortality @@= 12.25, to utilize over-the-counter medications to treatriiea
p = 0.004). The other infection that negativelyeaféd rather than seek medical care remains a highly
survival was tuberculosis (4.16 times risk of mligta ~ prevalent practice among PLHA. A prospective study
(p = 0.002, 95% CI: 1.74-9.93). Although statistica that examines the outcome of chronic diarrhea among
significance was not noted, Cryptococcal meningitisPLHA in resource poor settings is warranted.
(OR =1.76, p = 0.57), PCP, (OR =4.09, p = 0.29) a TB/HIV co-infection still remains a big challenge,
toxoplasmosis (OR = 1.72, p = 0.5) exhibited a tigga with TB accounting for nearly 13% of AIDS deaths
trend on patient survival. The causes of mortality worldwidé®®. Studies from African settings have also
this cohort are shown in Table 3. Non-survivorsaver shown the relationship between tuberculosis/HIV co-
also more likely to have elevated liver enzymes 12%nfection and increased mortalif§'>. Consistent with
(p = 0.027) and accelerated weight loss (p = 0.012)these observations, studies performed in India have
Regular clinical follow-up had a positive impact on reported over 50% TB/HIV co-infection in their syud
survival. Among survivors, 86% came for regular cohorts with higher mortality in those individuadsth
medical consultation, compared to 44% among thos@B/HIV co-infectiof'®?!. Increased incidence of post-
who died (regular follow-up was defined @®ople partum TB and associated maternal deaths have also
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been reported among HIV-infected women fromindependent of CD4+T lymphocyte counts in patients
antenatal clinidé?. Tuberculosis was found to be the with HIV infectionf>"!

most common “AlDS-defining” opportunistic infection The studies reported herein are limited by thellsma
among a cohort of HIV-infected individuals in south sample size as well as the retrospective naturéhef
India, accounting for nearly 50% of all &% study. These limitations not withstanding, the fimgs
Although mortality associated with TB has remainedof this study have practical implications for maimag
steady over the years, combined mortality due tddIV-infected patients in India.

HIV/TB coinfection has increased dramatic&fly
Tuberculosis is a leading cause of death for HIV-
infected individuals, accounting for up to 11% of
AIDS-related mortality worldwid&”. A recently The strong association between the presence of
published longitudinal study conducted in Ugandachronic diarrhea and early mortality indicates tieed
indicated that cumulative mortality among HIV- for improved diagnostic and preventive methods and
infected patients diagnosed with TB at baseline omggressive treatment approaches. The same apgplies t
follow-up was higher than those HIV-infected withou HIV/TB co-infections. The study highlights the
TB?®, The study also demonstrated that TB incidencémportance of having a close linkage between Ol
declined dramatically after subjects were treatétth w management and HAART care services and that this is

CONCLUSION

HAART for 6 months. The ongoing high mortality fundamental for
associated with TB is a concern for patients on lRAA  HIV/AIDS. For
enhanced counseling focusing on adherence to care a

in areas of high TB prevalence. Much of this madigtal

the successful management of
patients with advanced disease,

may be linked to the late stage at which many sbje frequent follow-up clinic visits could allow for ¢h

in this study initiated HAART.

prevention and early diagnosis of opportunistic

It is conceivable that HAART has the potential toinfections.

be effective in preventing both chronic diarrheal an
also TB in individuals if therapy had been starédn

earlier time point when the CD4+T lymphocyte counts
were higher. Current WHO and Indian National
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Major opportunistic infections such as cryptocd)cca2
infections, toxoplasmosis and PCP
contribute to AIDS-related mortality despite the
increased access and utilization of antiretroviral
therap#®*%. Many of those who died also had
accelerated weight loss (26%) and low hemoglobin
levels (36%), confirming the strong relationships
between these markers and mort&ht?. Weight loss
as a prognostic marker of advanced HIV infectios ha
been well studiedf’. Poor nutritional intake, metabolic 3
effects of drugs, opportunistic infections and eaged
catabolism are likely contributing fact6fs Several
studies have shown that falling hemoglobin is
significantly associated with increased mortality
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