
10 THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 19, NO. 1, 2006

Rate of hospitalization and inpatient care costs for
HIV-1-infected patients in Pune, India

M. V. GHATE, S. P. TRIPATHY, B. KISHORE KUMAR, S. V. GODBOLE, A. CHITTAKE,
P. NYAYANIRGUNE, R. R. GANGAKHEDKAR, A. D. DIVEKAR, M. R. THAKAR,
A. R. RISBUD, R. C. BOLLINGER, S. M. MEHENDALE

National AIDS Research Institute, Post Box 1895, G73, MIDC, Bhosari,
Pune 411026, Maharashtra, India

M. V. GHATE, S. P. TRIPATHY, B. KISHORE KUMAR, 
S. V. GODBOLE, A. CHITTAKE, P. NYAYANIRGUNE, 
R. R. GANGAKHEDKAR, A. D. DIVEKAR, M. R. THAKAR, 
A. R. RISBUD, S. M. MEHENDALE

Johns Hopkins, University, Baltimore, Maryland, USA
R. C. BOLLINGER

Correspondence to M. V. GHATE; mghate@nariindia.org
© The National Medical Journal of India 2006

ABSTRACT

Background.     The transition of human immunodeficiency
virus (HIV) infection to acquired immune deficiency syndrome
(AIDS) has begun in India, and an increase in AIDS-related
hospitalizations and deaths is an anticipated challenge. We
estimated the rates of hospitalization and inpatient care costs for
HIV-1-infected patients.

Methods. Data were analysed on 381 HIV-1-infected
persons enrolled in a HIV-1 discordant couples’ cohort between
September 2002 and March 2004. Inpatient care costs were
extracted from select hospitals where the study patients were
hospitalized and the average cost per hospitalization was calcu-
lated.

Results. A majority of the patients were in an advanced state
of HIV-1 disease with the median CD4 counts being 207 cells/
cmm (range: 4–1131 cells/cmm). In all, 63 participants who
did not receive antiretroviral therapy required hospitalization,
53 due to HIV-1-related illnesses and the remaining 10 due to
worsening of pre-existing conditions. The overall HIV-1-related
hospitalization rate was 34.2 per 100 person-years (95% CI:
26.94–42.93). The median duration of HIV-1-related hospi-
talization was 10 days (range 2–48 days) and the median cost
was Rs 17 464 (range: Rs 400–63 891).

Conclusion. It is necessary to strengthen the inpatient care
infrastructure and supporting diagnostic set-up, and work out
economically optimized treatment algorithms for HIV-1-in-
fected patients. Although this analysis does not cover all costs and
may not be generalizable, these baseline data might be a useful
reference while planning related studies accompanying the
government-sponsored programme to roll out antiretroviral
therapy to AIDS patients.
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INTRODUCTION
The estimated number of  human immunodeficiency virus (HIV)

infections in India increased from a few thousand in the early
1990s to 5.13 million in 2004.1 The main mode of HIV transmis-
sion in India is heterosexual and a majority of HIV-infected
individuals are between 15 and 44 years of age.2 The standard
medical care for HIV/acquired immune deficiency syndrome
(AIDS) in India mainly consists of symptomatic treatment, chemo-
prophylaxis and management of opportunistic infections. Though
antiretroviral drugs are available in the Indian market, a majority
of stakeholders cannot afford these on a sustained basis.

Many Indian studies have described the commonly prevalent
opportunistic infections among HIV-infected individuals,3–5 but
very little information is available on the rates of hospitalization
and cost of management of this population. This could be due to
lack of uniform recording of all HIV-related hospitalization events
and different standards of care available across various geo-
graphic regions. The face of the HIV epidemic is changing from
HIV infection to AIDS in the high prevalence states and an
increase in AIDS-related hospitalization events are expected.1

Increased requirement of beds for AIDS patients in the coming
years is likely to result in a substantial economic and administra-
tive burden on hospitals.

We aimed to determine the rates of hospitalization and esti-
mate the costs of inpatient care in HIV/AIDS patients who were
enrolled and followed in a cohort study of HIV serodiscordant
couples in Pune, India. We also investigated the hospitalization
events by CD4 T lymphocyte counts, presenting diagnoses and
associated costs.

METHODS
Background
A prospective cohort study of 400 HIV-1 serodiscordant couples
is being carried out at Pune, India to generate information on the
incidence of HIV-1 infection in uninfected partners and identifi-
cation of associated risk factors among HIV-1 serodiscordant
couples. This study enrolled 381 HIV-1 infected participants and
their spouses between September 2002 and March 2004. The
present analysis is restricted to 53 HIV-infected persons in this
cohort who were antiretroviral therapy (ART) naïve and required
hospitalization for HIV-related conditions. The cost analysis does
not include the cost of antiretroviral drugs. We identified HIV-1
serodiscordant couples at our study clinics. The couples under-
went eligibility screening for participation in the cohort study after
providing written, informed consent. Eligible discordant couples
were enrolled in the study and were evaluated clinically at
3-monthly intervals for a period of 1 year. The study procedures at
each visit included pre- and post-HIV test counselling, couples’
counselling, clinical examination, CD4 T lymphocyte counts and



viral load measurements for HIV-1-infected persons, as well as
HIV testing of the uninfected partners. The Institutional Ethics
Committee of the National AIDS Research Institute, Pune and the
Institutional Review Board of Johns Hopkins University, Balti-
more, USA approved this study.

Hospitalization and inpatient care
For the HIV-infected cases and their uninfected partners enrolled
in the study, arrangements were made to provide inpatient care at
2 predetermined centrally located hospitals, whenever necessary.
At enrolment, the study participants were advised to report to the
study physician in case of any illness/complaint; this was reiter-
ated at every subsequent contact. In case of such complaints by the
study participants, the physician assessed the complaints of the
patients and referred them for inpatient care, if warranted. Partici-
pants were also advised to report directly to either of the 2 hospitals
in case of an emergency and communicate the information to the
study clinic staff as soon as possible. Relatives of the study
participants accompanying them to the clinics were also given this
information.

The study physicians made periodic visits to the hospitals and
reviewed the hospitalized participants’ status until the complaints
resolved and the participants were discharged. The morbidity- and
mortality-related information during all hospitalization episodes
was recorded on structured proformae. These vital events data
were reported to the Institutional Ethics Committee, Pune and the
Institutional Review Board of Johns Hopkins University. A mecha-
nism was devised and implemented to collect ongoing informa-
tion on these events by our study staff. Data on hospitalization for
individual study participants were considered for analysis after
confirming the same with the clinic notes maintained by the study
clinicians on hospitalizations and referrals.

Data on cost of hospitalization
The Patient Care Committee of the institute supervised the proce-
dures for hospitalization and payment of bills. The refund claims
underwent a thorough scrutiny and careful review of hospital
documents and study clinic notes.

The cost data used in this analysis are extracted from the
records of refunds made to the study participants. Costs of ward-
room or bed, drugs provided, specific investigations (laboratory,
radiology), and clinical procedures including lumbar puncture or
pleural tap were considered. Costs of drugs such as antibiotics,
antiviral and antifungal agents that were provided by the hospital
primarily to treat various opportunistic infections were included.
The cost of antitubercular treatment for only the period of hospi-
talization was added for patients when the treatment was initiated
during the hospital admission. The costs of outpatient facilities
and HIV-related laboratory tests such as CD4 T lymphocyte
counts and viral loads have not been included in this analysis
because these were provided to all study participants as a part of
the study protocol.

Statistical analysis
Demographic characteristics of the hospitalized and non-hospi-
talized HIV-1-infected participants were compared employing
chi-square test or independent t test. Person-years of follow up for
each participant were computed in days, then converted in years
and rounded to whole numbers. Hospitalization rates were calcu-
lated per 100 person-years of follow up and 95% confidence
intervals were computed. For the duration of hospitalization and
cost per hospitalization, median values and ranges were calcu-

lated because of the non-normal distribution of the data. Data
analysis was carried out using SPSS 12.0 for Windows.

RESULTS
Demographic characteristics
Of the 381 HIV-infected participants, 63 (17%) were hospitalized
at least once during the study period. Eighty-nine per cent of the
hospitalized and 85% of the non-hospitalized participants were
men. The mean age of the hospitalized and non-hospitalized
participants was 36 years (SD 8 years) and 34 years (7 years),
respectively (Table I).  There was no statistically significant
difference in the past history of AIDS-associated illnesses such as
tuberculosis, herpes zoster and oral thrush among the hospitalized
and non-hospitalized groups. Among those hospitalized, 85% had
CD4 T lymphocyte counts <200 cells/cmm at enrolment. Al-
though the demographic profile and past medical history were
similar in hospitalized and non-hospitalized participants, the
hospitalized participants had significantly lower CD4 T lympho-
cyte counts compared to those who were not (p<0.001).

Overall hospitalization rates and reasons for hospitalization
The 381 enrolled HIV-1-infected participants contributed 219
person-years of follow up during the period of reporting. The
median duration of follow up was 6.3 months (range: 2.9–18.3
months). There were multiple hospitalizations among the 63
hospitalized participants leading to a total of 87 hospitalizations.
This gave an overall hospitalization rate of 39.7 per 100 person-
years of follow up (95% CI: 31.82%–49%).

The various reasons for hospitalization among the 63 ART
naïve HIV-1-infected participants included diarrhoea, tuberculo-
sis and related respiratory complications, cryptococcal meningi-
tis, septicaemia, toxoplasmosis, cellulitis, pyrexia, aseptic menin-
gitis, severe anaemia, cytomegalovirus retinitis, myocardial inf-
arction, appendicitis, etc. (Fig. 1). Of the 63 participants hospital-

TABLE I. Demographic characteristics of hospitalized and non-
hospitalized HIV-1-infected participants enrolled in the study

Characteristic Participants p value
Hospitalized (n=63) Non-hospitalized (n=318)

n (%) n (%)

Gender
Male 56 (89) 269 (85)
Female 7 (11) 49 (15) 0.45
Age (years)
Mean (SD) 36 (8) 34 (7) 0.52
<30 18 (29) 105 (33)
31–40 30 (48) 178 (56)
41–60 13 (21) 35 (11)
>60 2 (3) 0 (0)
History of past illness
Tuberculosis 20 (32) 66 (21) 0.98
Jaundice 9 (14) 47 (15) 0.92
Herpes zoster 18 (29) 82 (26) 0.81
Oral thrush 11 (17) 23 (7) 0.06
Recurrent pneumonia 3 (5) 7 (2) 0.60
At least one illness 45 (71) 162 (51) 0.004
CD4  count (cells/cmm)
<200 53 (85) 128 (40)
200–350 4 (6) 90 (28)
>350 5 (8) 99 (31) <0.001

Note: CD4 counts are not available for 1 hospitalized and 1 non-hospitalized participant
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ized, 10 were hospitalized due to worsening of pre-existing
medical conditions that were not specifically associated with HIV
infection.

HIV-related hospitalizations
Fifty-three participants were hospitalized for HIV-related compli-
cations, which were diagnosed based on clinical criteria and
laboratory investigations. Of these, 37 participants (70%) were
hospitalized once, 12 were (23%) hospitalized twice, 3 were (6%)
hospitalized thrice and 1 was (2%) hospitalized 5 times, resulting
in a total of 75 hospitalizations. The rate of HIV-related hospital-
izations was 34.2 per 100 person-years of follow up (95% CI:
26.94%–42.93%; Table II). The hospitalization rate was higher
among men (36.8 per 100 person-years of follow up) compared
with women (20.6 per 100 person-years of follow up). Patients
with CD4 T lymphocyte counts <200 cells/cmm at enrolment had
a rate of hospitalization of 68 (95% CI: 52.8–86.2) per 100 person-
years of follow up. The hospitalization rates were much lower for
those with higher CD4 T lymphocyte counts (Table II). There was
a decreasing trend in the hospitalization rates as the baseline CD4
T lymphocyte counts increased.

The median duration of stay in hospital was 10 days (range: 2–
48 days) and the overall median cost per hospitalization was

Rs 17 464 (range: Rs 400–63 891; Table III).  The cost and dura-
tion of hospitalization by reason for hospitalization is shown in
Fig. 2. It was observed that respiratory system-related disorders
were associated with the highest median cost (Rs 19 185). Hospi-
talizations due to central nervous system-related complications
were of a longer duration (median duration of 12 days) compared
with others.

Hospitalizations due to other reasons
Ten participants were hospitalized for pre-existing conditions that
required admissions not related to HIV and the reasons were
appendicitis, gall stones, chronic plaque, psoriasis, scrotal gan-
grene, myocardial infarction, etc. The median cost of hospitaliza-
tion was Rs 5355 (range: Rs 2345–44 020) and the median
duration was 14 days (range: 4–33 days) for such non-HIV-related
hospitalization events.

DISCUSSION
This is possibly the first Indian study that has prospectively
assessed the hospitalization rates and associated costs in a cohort
of ART-naïve, HIV-infected individuals from a societal and com-
munity viewpoint. The history of a significantly high proportion of
AIDS-related past illnesses among the study participants is sug-
gestive of HIV infection of long duration. As expected, a majority
of hospital admissions were in patients with CD4 T lymphocyte
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FIG 1. Reasons for hospitalization in study participants
Note: Others include reasons such as toxoplasmosis, cellulitis,
pyrexia, aseptic meningitis, severe anaemia, etc.
TB tuberculosis CMV cytomegalovirus

TABLE II. Hospitalization rate by selected demographic
characteristics of HIV-1-infected participants

Characteristic Total enrolled No. of episodes Hospitalization rate
(number of hospitalization per 100 person-years
hospitalized) per person-year of  (95% CI)

follow up

Overall 381 (53) 75/219 34.2  (26.94–42.93)
Gender
Male 325 (48) 68/185 36.8  (28.54–46.60)
Female 56 (5) 7/34 20.6 (8.26–42.41)
Age (years)
<30 123 (16) 29/72 40.3 (26.97–57.85)
31–40 208 (26) 33/115 28.7 (19.75–40.30)
>40  50 (11) 13/32 40.6 (21.62–69.47)
CD4 count (cells/cmm)
<200 181 (47) 68/100 68.0 (52.80–86.21)
200–350 94 (4) 5/57 8.8 (2.84–20.47)
>350 104 (1) 1/61  1.6 (0.05–9.13)

TABLE III. Median duration of hospitalization and cost per
hospital admission according to selected demographic
characteristics of HIV-1-infected participants

Characteristic Number of Median (range) Median (range) cost
hospital duration of stay per hospital admission
admissions in hospital (in days) (in  rupees)

Overall 75 10 (2–48) 17 464 (400–63 891)
Gender
Male 68 10 (2–48) 18 168 (400–63 891)
Female 7 8 (5–17) 8725 (2724–17 335)
Age (years)
<30 29 14 (3–36) 17 335 (2724–44 551)
31–40 33 8 (2–48) 24 480 (5653–63 891)
>40 13 10 (4–46) 10 796 (400–26 281)
CD4  count (cells/cmm)
<200 68 10 (2–48) 17 586 (400–63 891)
200–350 5 10 (5–14) 10 687 (9600–11 775)
>350 1             7 6430
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FIG 2. Median duration and cost of hospitalization by reason for
hospitalization
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counts of <200 cells/cmm. In such patients, the rates were 13.38-
times higher than those with CD4 T lymphocyte counts >200
cells/cmm. This is attributable to advanced disease following
earlier acquisition of HIV resulting in a state of advanced immuno-
deficiency that would have consequently resulted in an increase in
the frequency and duration of various opportunistic infections and
other illnesses requiring more frequent inpatient care. The high
rates of hospitalization observed among patients with advanced
HIV disease in our population indicate the need for strengthening
the inpatient care facilities for early diagnosis and management of
opportunistic infections. Such high hospitalization rates among
HIV-infected persons are likely to burden the public health sys-
tem, particularly in India, which has only 6.9 hospital beds per
10 000 population.6 These hospitalization rates are lower than
those reported in other developed countries (around 44.1 per 100
person-years) in the pre-highly active antiretroviral therapy
(HAART) era.7 However, studies done in developed countries are
more comprehensive and we need to design more elaborate studies
to enable comparisons with such studies. The hospitalization rate
observed among uninfected participants (spouses of infected
participants) was 2.5 (95% CI: 0.92–5.46) per 100 person-years
of follow up. This indicates that the hospitalization rate among
HIV-infected persons is 8 times higher than that in the uninfected
population.

The median duration of admission to hospital was 10 days.
This duration was similar to that reported from other developing
countries.8 The duration of stay in patients admitted with neuro-
logical problems is consistent with similar observations for HIV-
related neurological admissions in sub-Saharan Africa.9 Hospital-
ization would result in loss of wages and productivity, and put an
additional financial burden due to expenses for hospitalization.
The main reason for hospital admissions in our study patients was
tuberculosis (51% of 53 patients). This finding is similar to the
data emerging from natural history studies in India as well as other
countries.10–12 Careful monitoring for early identification and
appropriate treatment of tuberculosis in HIV-infected patients
would minimize or eliminate reasons for hospitalization due to
this co-morbidity.

The inpatient care costs vary by the nature of the facility (public
or private) and the state and geographic region within India. The
costs in this analysis reflect only a cross-sectional scenario, which
may not be generalizable. These can be considered as conservative
because the estimates are based on costs at Central Government
approved rates. These are likely to be substantially higher in
private sector hospitals. There are no published data on cost
analysis for similar scenarios in HIV-infected individuals in the
Indian literature for comparison. The western figures as well as
those from the other developing countries are likely to be different
from those in India.7,13,14

The cost analysis presented here has a few limitations. This
analysis is based on records produced by the study-specified
hospitals. We have not included costs for outpatient care, HIV-
related laboratory testing such as CD4 T lymphocyte count, and
other indirect costs in the analysis. Some of the study participants
got admitted to other private hospitals for inpatient management
and could not produce bills, and hence, these data could not be
included in the analysis. A systematic, step-wise analysis of costs
could not be done, as the break-up of hospitalization costs were
not available for all instances of hospitalizations. For the present
analysis, a single main diagnosis was considered although some
patients had co-morbidities. Thus, in some cases, the cost might
be partly inclusive of cost of treatment for other diagnoses as well.

We observed that the average cost of management of one
episode of hospitalization for an HIV-infected person in a govern-
ment facility is very high for the average Indian population, which
has a low per capita income, although generally these rates are
considerably lower than those in the private sector.15 The number
of patients requiring inpatient care is expected to increase with
time and this in turn will put tremendous burden on government
hospitals in future. Public health planning will have to accommo-
date these costs. It is also necessary to create social support
networks that would be able to provide financial assistance to
individuals in need. Commonly prevalent neurological opportu-
nistic infections such as cryptococcal meningitis and cytomega-
lovirus retinitis can lead to serious morbidity and mortality and the
cost of their treatment is high. Providing such treatment at afford-
able prices in public hospitals could be a challenge.

This study demonstrates the impact of HIV on hospital admis-
sions and inpatient care. It also highlights that it is important to
make provisions in the healthcare infrastructure for adequate and
affordable care for HIV-infected individuals which would facili-
tate access to general health services. More detailed studies need
to be done to estimate the realistic and comprehensive costs,
inclusive of outpatient and inpatient care in India. The data from
different countries show that the cost of hospitalization was
reduced to a great extent after the introduction of ART.16–19 These
baseline data might be a useful reference while planning related
studies accompanying the government-sponsored programme to
roll out ART to AIDS patients.
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