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ABSTRACT

Background. Human immunodeficiency virus
(HIV) observational cohorts, which are established
worldwide, support comparative studies across differ-
ent regions. They have played an important role in
developing international and country-specific HIV treat-
ment and care guidelines. We describe the YRG CARE
Chennai HIV observation database (YCHOD) and high-
light its utility in monitoring trends in antiretroviral
treatment use and HIV disease outcomes in India.

Methods. The baseline characteristics, time trends in
antiretroviral treatment, trends in incidence of acquired immune
deficiency syndrome (AIDS)-defining illness and mortality fol-
lowing the introduction of highly active antiretroviral therapy
(HAART) in India were assessed using YCHOD.

Results. Till January 2005, 7647 HIV-positive patients had
registered in YCHOD. A majority of the patients were men
(69%) and had a mean age of 32 years. At baseline, 14% had
an existing AIDS-defining illness. Among patients who required
therapy by the WHO criteria, 14% initiated antiretroviral
therapy (ART) in 1996 and 35% in 2000. Since the dramatic
cost reduction of generic HAART in 2001, there has been an

increase in the proportion of patients receiving ART to
57% in 2004. In patients who were started on HAART,
the incidence of at least one AIDS-defining illness was
2% in 2001, and this decreased to 0.48% in 2004.

Conclusion. We feel observational cohorts are
useful as a surveillance tool for monitoring trends in
treatment and disease progression. Standardized ob-
servational data collected systematically on HIV-in-
fected individuals will help to assess the cost-effec-
tiveness of ART and in planning ART strategies for India.
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INTRODUCTION
Data from randomized controlled trials (RCTs) are considered
to be the most robust form of evidence available to answer
clinical questions. However, prospective RCTs tend to include
a small number of patients, can be expensive, difficult to
administer and not ethically feasible in certain circumstances.
Observational studies, on the other hand, can be cheaper and
can include a large number of patients.1,2 They help answer a
broad range of clinical questions and are useful in understand-
ing actual clinical practice. Questions such as the natural
history of HIV disease, associations between treatment and
disease outcomes, and causes of mortality in HIV-infected
patients are better answered with observational studies.3–6

HIV observational cohorts have been established throughout
the world. These databases, which include thousands of HIV-
infected individuals from many countries, have been invaluable in
providing information regarding the course and outcome of HIV
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disease in different parts of the world. Besides supporting
comparative studies in different regions, they have played an
important role in developing international and country-specific
HIV treatment and care guidelines.

We report data from the Y.R. Gaitonde Centre for AIDS
Research and Education (YRG CARE) Chennai HIV observa-
tional database (YCHOD). We describe the YCHOD and high-
light its utility in monitoring trends in antiretroviral treatment
(ART) use and HIV disease outcomes.

METHODS
Setting
The YRG CARE, VHS, Chennai is a tertiary HIV care and
research institution in India. Since 1996, we have provided a
continuum of HIV care and support services to more than 7500
HIV-infected individuals. HIV diagnosis is done by either an
ELISA and Western blot or two ELISA tests (using kits by two
different manufacturers) at the YRG CARE infectious diseases
laboratory. In this study, specific opportunistic infections were
diagnosed using the Centers for Disease Control and Prevention
(CDC) standard clinical definitions and laboratory procedures.7

Subjects were advised to initiate ART according to the WHO
guidelines.8 Patients were seen every 3 months or as clinically
indicated.

Observational database
The YCHOD consists of data of more than 7500 HIV-infected
individuals who have registered for care with YRG CARE medi-
cal centre since 1996. Data were collected using a standardized
form approved by YRG CARE’s freestanding Institutional Re-
view Board. Research nurses, trained by the chief medical officer,
carefully extracted clinical data and entered them in the standard-
ized form. Baseline characteristics such as age, gender, mode of
HIV transmission, date of HIV detection and presenting symp-
toms were recorded (Table I). Following the initial visit, patients’
data were updated at every subsequent visit. Data on incident
opportunistic infections and associated conditions, laboratory
results including CD4 cell count, liver function tests, haemoglo-
bin level and plasma viral load, if available, and Pneumocystis
pneumonia prophylaxis (PCP) were captured. For patients who
were initiated on ART, the combination of drugs, dates of initia-
tion and termination, and reason for termination were captured.
These details were also collected for the different regimens that the
patient modified or substituted. Adverse events in those on ART
were recorded along with the date of occurrence. Both active
(patient came for evaluation of a fresh complaint which was
suspected to be an adverse event) and passive (patient was found
to have an adverse event on a routine visit) reporting of adverse
events was captured. A physician evaluated all the adverse events
(clinical and laboratory) before these were recorded. Each hospi-
talization, with the reasons for hospitalization, date of admission
and discharge, were also captured. In the event of a death, the date
and cause of death were noted.

This database was initiated in 1996 and is updated daily by a
data entry operator using Visual Basic programmed with con-
straints to capture error-free data. It is maintained in the Microsoft
Structured Query Language (MS SQL) 2000 database, which can
be accessed only by the head of the Information Technology
department. On request from an investigator he extracts data from
MS SQL 2000, using a data transformation services tool and
transfers the file as MS Access 2000. The biostatistician imports

this into the statistical package for further analysis. Quality
checks on the data are done at each level.

Analysis
All patients in YCHOD were included in the analysis, which was
done in three parts. First, we assessed the baseline characteristics
of patients who visited the YRG medical centre between January
1996 and January 2005. Second, we conducted a time trend
analysis to look at the year of initiation of ART, monotherapy, dual
combination therapy with two nucleoside reverse transcriptase
inhibitors (NRTIs) and a protease inhibitor (PI), or combination
therapy containing non-nucleoside reverse transcriptase inhibi-
tors (NNRTIs). Third, trends in the incidence of AIDS-defining
illnesses and mortality following the introduction of HAART
were assessed. Patients who were enrolled in 2005 (n=163) were
not included in the trend analysis.

TABLE I. Patient characteristics at presentation to care (n=7647)

Description n %

Sex
Male 5249 68.64
Female 2395 31.32
Transgender 3 0.04
Age (years)
<18 273 4
18–29 2703 35
30–39 3378 44
40–49 963 13
50–59 254 3
>59 65 1
Missing data 11 0.1
Mean (SD) 32 (9)
Exposure category
Heterosexual 6882 90
Homosexual 11 0.1
Bisexual 18 0.2
Recipient of blood/blood products 205 3
Injecting drug users 58 1
Other 43 0.6
Missing data 229 3
Year of diagnosis
1996–1998 852 11
1999–2000 1492 20
2001–2002 2360 31
2003–2004 2780 36
January 2005 163 2
CD4 absolute count (cells/µl)
<50 414 5
51–200 994 13
201–350 637 8
351–500 411 5
>500 648 9
Median (interquartile range) 228 (93–453)
Not tested 4543 59
HIV viral load (copies/ml)
<400 22 0.3
401–10 000 41 0.5
>10 000 235 3.1
Median (interquartile range) 57 126 (12 962–163 412)
Not tested 7349 96
AIDS-defining illness
Yes 1029 14
No 6618 8
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RESULTS
Baseline characteristics
Till January 2005, 7647 HIV-positive patients had been regis-
tered in YCHOD. A majority of the patients were men (69%), had
acquired infection through heterosexual contact (90%) and had a
mean age of 32 years. For those with CD4 counts available at
baseline (n=3104), 66% had counts <350 cells/µl, and 79% (of
those with viral load results) had an HIV plasma viral load (PVL)
>10 000 copies/ml. Fourteen per cent had an existing AIDS-
defining illness at baseline. The median follow up was 13 months
with an interquartile range of 4.5–30.4 months.

Trends in initiation of combination ART
Antiretroviral drugs were introduced in India in 1994 and cheaper,
generic combination therapy (HAART) became available in 2001.
Among patients who required therapy by the WHO criteria,8 14%
started ART in 1996 and 35% in 2000. Since the dramatic cost
reduction of generic HAART in 2001, there has been an increase
in the proportion of patients receiving antiretrovirals to 57% in
2004. Of those receiving ART, the proportion of patients started
on 3-drug combination therapy (2 NRTIs and 1 NNRTI) was 13%
in 1997, 11% in 2000 and then rose to 97% in 2004. The proportion
of patients on Pl-based regimens decreased from 69% in 1997 to
5% in 2000 to 0.3% in 2004 (Table II). Due to the non-availability
of generic HAART, all patients who were started on ART in 1996–
99 and were able to afford it were started on a PI-based regimen.

AIDS-defining illness
At entry to care, 14% of the patients were diagnosed with at least
one AIDS-defining illness. In patients who initiated HAART, the
incidence of at least one AIDS-defining illness was 2% in 2001,
which fell to 0.48% in 2004 (Table III).

Mortality
Since 1998, there has been a marked decrease in the mortality rate
following introduction of HAART, from nearly 25 per 100 person-
years in 1997 to 3 per 100 person-years in 2004 (Table III). There

were a total of 307 deaths.

DISCUSSION
This observational study on a large number of HIV-infected
patients in southern India shows an increasing trend in the use of
generic HAART following its introduction in 2001, and a subse-
quent decline in occurrence of AIDS-defining illness and mortal-
ity. This is similar to the trends reported from observational cohort
studies from developed countries.

There are several observational cohorts in the developed world:
72 hospitals in 26 European countries form EuroSIDA,5 a Euro-
pean HIV cohort. By the end of 2003, almost 10 000 HIV-1-
infected individuals had been enrolled. The French Hospital
database on HIV (FHOD)6 is one of the largest cohorts of HIV
patients with more than 89 000 patients since 1989, and the
Australian HIV observational database (AHOD),3 which was
established in July 1999, had 2311 HIV-positive patients re-
cruited from 27 sites till September 2003.

In all these databases, the mean age of patients at presentation
at the start of care was 35–45 years. Our observation that 69% of
the patients were men reflects the prevailing social norms of
utilization of healthcare in the region and that men with HIV are
identified earlier than women. The proportion of men was higher
than women in all the databases but, depending on the type of
epidemic, the difference in number of men and women varied. For
example, in Australia, where homosexual transmission accounts
for a large percentage of infections, more men are seen (94%) than
in YCHOD where 90% of patients acquired HIV through hetero-
sexual contact.3 At presentation to care, the mean CD4 count was
316 cells/µl and median PVL 57 126 copies/ml. This highlights
the fact that our patients present at a much later stage of the disease
than those in AHOD where the mean CD4 count was 495 cells/µl
and the median PVL was 400 copies/ml.

Many of the cohorts have been recruiting patients for longer
than YCHOD and in greater numbers.9,10 The trends in treatment
uptake among these cohorts and many other observational cohorts
are generally consistent with the trends in YCHOD.

TABLE III. AIDS-defining illness and mortality

Item 1996 1997 1998 1999 2000 2001 2002 2003 2004

Number registered 113 319 420 652 840 1086 1274 1266 1514
Retention rate (%) 100 90 77 75 72 70 69 65 64
Patients diagnosed with illness 6 (5) 33 (6) 34 (5) 67 (5) 98 (4) 118 (2) 204 (2) 257 (0.75) 335 (0.48)
Deaths (events per 100 person-years of follow up) 11 (10) 68 (21) 38 (12) 30 (5) 32 (4) 30 (3) 27 (3) 33 (3) 36 (3)

Values in parentheses are percentages

TABLE II. Trends in initiation of combination antiretroviral treatment

Item 1996 1997 1998 1999 2000 2001 2002 2003 2004

Antiretroviral treatment
Who needed to be started (n) 22 140 245 344 437 614 863 994 1180
Actually started 3 (14) 16 (11) 40 (16) 102 (30) 151 (35) 233 (38) 432 (53) 542 (55) 673 (57)
Type of therapy
Mono/dual * 2 (67) 3 (19) 22 (55) 84 (82) 126 (83) 66 (28) 32 (7) 17 (3) 6 (1)
2 NRTI + 1 PI† – 11 (69) 17 (43) 14 (14) 7 (5) 5 (2) 5 (1) 2 (0.4) 2 (0.3)
2 NRTI + 1 NNRTI‡ – 2 (13) 1 (3) 3 (3) 16 (11) 161 (69) 395 (92) 520 (96) 652 (97)
Others 1 (33) – – 1 (1) 2 (1) 1 (0.4) – 3 (0.6) 9  (1)

Percentages in parentheses are rounded off and hence may be ±1 * Does not include monotherapy (azidothymidine) for pregnancy NRTI nucleoside
reverse transcriptase inhibitors PI protease inhibitor NNRTI non-nucleoside reverse transcriptase inhibitor † no NNRTI  ‡ no PI
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In most observational studies there is a strong and consis-
tent evidence of the increasing trend of people initiating treat-
ment since the introduction of HAART,10–12 and these propor-
tions range from 65% to 79%. The Australian cohort has been
instrumental in projecting a decline in the incidence of AIDS
since 1996, following the introduction of combination ART.13

The proportion of patients presenting with AIDS-defining
illness (19%) in AHOD10 was much higher than that in our
database (14%) and other databases. Though the immunologi-
cal and virological markers showed that YCHOD patients are at
a more advanced stage of the disease, the rate of co-infection
seems to be lower in this cohort. Similar to our observation,
mortality rates have shown a significant decrease all across
Europe since HAART was introduced. In the EuroSIDA cohort,
death rates decreased from 23.3 deaths per 100 person-years to
4.1 deaths per 100 person-years after the introduction of
HAART.14

Such comparisons of age, gender, clinical and immunological
status at presentation, incidence of opportunistic infections and
mortality rates are very useful. However, a clear description of
patient baseline characteristics including the criteria for inclusion
and exclusion are essential for generalization and extrapolation of
the study results.15 This information allows decisions about com-
parisons to be made quickly and accurately, and also helps in
monitoring the demographic and clinical changes that predict
future resource requirements.

Using YCHOD, a wide range of publications was possible.12,16–18

This points to the versatility of such databases to answer a broad
range of clinical questions. The Swiss HIV cohort study helped to
identify that injecting drug users and those with lower levels of
education start HAART later than other patients.19

We recognized some limitations in our study. First, the calcu-
lated mortality rate might not be the actual mortality rate because
a large number of patients were lost to follow up. Second, the costs
of monitoring immunological and virological markers are high
and hence the estimates provided may not be truly representative
of the entire database. Third, information of a more subjective
nature (such as the reason why the patient was offered therapy or
reasons why it was declined) may not be easily discernible from
the medical records.

The criticism of observational studies is that unrecognized
confounding factors may distort the results and hence careful
identification and handling of these factors is essential in the
analysis.2 Also, certain site-specific factors can affect the general-
ization of the results and conclusions.

Most observational cohorts have been established in developed
countries and there are not many such cohorts in developing
countries.5 The Office of AIDS Research (OAR) and National
Institute of Allergy and Infectious diseases (NIAID) in a consul-
tation on studies of HIV disease in the developing world suggested
that a core set of standardized, essential and easy-to-measure
factors such as demographics and surrogate markers of HIV
should be collected in many possible locales. Care should be taken
that the standardized tool is adapted to the special needs and
circumstances of each country.20

Establishing standardized databases in developing countries
will enable comparisons to be made between various regions and
help in understanding the HIV epidemic in its diverse manifesta-
tions, influence treatment guidelines and formulate health
policy.19,21 In addition, careful interpretation of the results of
several observational studies can be informative and useful in

designing new clinical trials in the developing world.22

Conclusion
We have shown that observational studies can act as assess-
ment tools in monitoring ART use and the changing patterns of
HIV disease and mortality. Such standardized observational
data collected systematically on HIV-infected individuals will
help to assess the cost-effectiveness of ART and in planning
ART strategies for India.
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