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Foreword

National AIDS Control Programme has adopted an evidence-based approach to channelize
programme resources and efforts at regions and risk groups most-at-risk of HIV. Understanding the trends
of HIV epidemic and its burden in different states is a critical element of this approach. HIV Sentinel
Surveillance and HIV Estimations generate evidence for this purpose. The successful implementation of
Programme with its continued focus on HIV prevention has shown positive results with the India’s HIV
Estimations 2010 clearly indicating a declining trajectory of the HIV epidemic.

Since the first HIV estimation carried out in 1994, the methodology employed for estimation of
HIV infected persons in the country has evolved greatly. In the recent (2010) round of HIV estimations, the
estimates of HIV prevalence and incidence, the number of people living with HIV (PLHIV) and AIDS related
deaths have been generated at national and state levels, using Estimation Projection Package. This has
been developed by the ‘Global Reference Group on Estimates, Modelling and Projections’” and coupled
with updated spectrum package customized to India by using Indian population projection figures.

The recent HIV estimations provide an improved understanding of HIV epidemic in India and also
offer important insights for impact evaluation of interventions. These have been derived from, not one,
but many authoritative data sources and are the result of protracted discussions, consultations and
reviews with specialists in the fields of biostatistics, epidemiology and Monitoring and Evaluation from
central and state Government institutions, national and international organizations including WHO and
UNAIDS. The process was coordinated by a Technical Working Group on HIV Estimates with experts from
NACO, NIMS, NIHFW, WHO and UNAIDS under the oversight of a larger Technical Resource Group on
Survqillance and Estimations, constituted by NACO.

Dr. Arvind Pandey, Director, National Institute of Medical Statistics (ICMR) and his team have
done a commendable work for undertaking the detailed analysis and preparing the report, with the
technical support from Dr. D.C.S. Reddy, WHO India and Mr. Taoufik Bakkali, UNAIDS. The experts from
technical working group and Technical Resource Group on Surveillance and Estimations are specially
thanked for their constant support and guidance. | appreciate the contribution of Dr. S. Venkatesh,
Deputy Director General (M&E), NACO and Dr. Yujwal Raj, Programme Officer (Surveillance), NACO for
coordinating HIV estimation process and dissemination of the results. | am sure this report will be useful
to the programme managers, epidemiologists and researchers across the country.

6th Floor, Chandralok Building, 36 Janpath, New Delhi -110001, Phones : 011-23325331, Fax : 011-23731746
E-mail : nacoasdg@gmail.com
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Know Your HIV status, go to the nearest Government Hospital for free Voluntary Counselling and Testing






Preface

The NationalAIDS ControfOrganization (NACO) in consu&ation with the nationafand international
epidemiobgists, demographers, publc heakh experts and monitoring and evafiation speciadsts

undertakes estimation of HIV epidemic. The Nationa@lnstitute of MedicafStatistics, Indian Councifof
MedicalResearch is the nodallnstitute to coordinate the estimation process. The Nationallnstitute

of Heakh and Fami/ Wefare &ads in coordinating and conducting the HIV SentinefSurvei®ance.The

WHO and UNAIDS provides continuous technicalsupport to the process.

Based on data from HIV SentinefSurvei®ance among key popufations at higher risk, data from vita2
registration systems, Behaviour Survei#ance Surveys etc. and using the Estimation and Projection
Package and Spectrum too& as recommended by the UNAIDS Reference Group on Estimates,
Mode#ng and Projections; the India HIV Estimates 2008/2009 thus generated are more precise vis-a-
vis previous rounds. The HIV Estimates bring forth a sound reffction on the existing nature and
trajectory of the HIV epidemicin the form of prevaknce, incidence and refated deaths.

The aduf (15-49 years) HIV prevafnce in India is estimated at 0.32% in 2008 and 0.31% in 2009 with
approximate8/ 2.4 milon peop& 8ving with HIV. India has succeeded in reducing the epidemic
amongst femak sex workers through focused interventions. In sefect pockets, however, HIV
concentration amongst injecting drug users and men who have sex with men is increasing. The
detai® of these and other indicators are provided in this report. The robust estimates so generated
for India and the states/Union Territories are a rich resource used by NACO for future pfanning and
strategy of intervention programme.

Akhough India’s progression in the AIDS response is unambiguous, the gains need to be capitalsed.
India must sustain its efforts and advance forward in achieving national and internationa®
prescribed targets. Considering the varied nature of the epidemic acrossits geographicalandmass
and endeavour toimp&mentarange of essentialHIV programmes on a popufation wide scak based
onasound evidencebase, can India meet the commitment of readsing zero new infections?

In order to achieve this and make the future generations free from HIV/AIDS, we require &adership,
podticalcommitment, civilsociety participation, knowf&dge capitalgeneration, financialresources,
innovations in devebping new and affordab%& medicines and preventive technobgies. We a&o
need to tackl the fundamentaldrivers of the epidemic particufar gender inequadty, poverty and
stigma and discrimination in fami% and heakh service settings. In doing so, we wiachieve our
targets.
Rt
o -
Dr. Arvind Pandey

Director, Nationaflnstitute of MedicafStatistics
Indian Councilof MedicalResearch, New Defhi
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Executive Summary

HIV SentinefSurveifance (HSS) has systematica® been scakd up in India, since its initiation, for
increased popufation coverage and improved understanding on the nature of the epidemic. The
number of sentinelsites was scafed up from 176 in 1992 to 1251 in 2008/2009 to expand the
popufation coverage. Furthermore, an increasing® robust methodobgy was depbyed for HIV
estimates generation that utilsed the ftest HIV mode#ing and estimation packages—as
recommended by the GbbalReference Group on Estimates, Modeing, and Projections—whibt
overcoming shortcomings reported of previous HSS rounds. The new and different sources of data
generated have faci8tated in arefined understanding of the epidemic’s trend.

Speciallsts in the fiefds of biostatistics, epidemiofgy and Monitoring and Evafation from
centraland state Government institutions; and, nationafand internationalorganizations—incfuding
WHO and UNAIDS—were consufed for generating the 2008/2009 HIV estimates. The process was
imp&mented by aTechnica@Norking Group on Estimates that comprised of experts from NACO, NIMS,
NIHFW, AIIMS, WHO and UNAIDS under the oversight of a targer TechnicaResource Group (TRG) on
Surveifance and Estimates.

The focus for the 2008/2009 HIV estimates was the fo@wing: firstd, estimating the number
of peopk infected; secondd, estimating HIV preva&nce; third8, estimating HIV incidence; fourth#y,
estimating AIDS refated deaths; and, fina®, estimating the treatment needs for antiretroviral
therapy (ART) and prevention of parent to chifd transmission (PPTCT) services. Data avaitab& from
1998 to 2009 from HSS of pregnant women attending antenatafcnics and among popufations at
higher risk for HIV in each state were utifsed. In addition, data on HIV prevafnce from popufation
based surveys and size estimates of higher risk group popufation from mapping exercises were
used.

The epidemiobgicalsoftware and too& empbyed for estimating and projecting adu& HIV
prevafnce and incidence from surveifance data were the 2009 versions of the Estimation and
Projection Package (EPP) and Spectrum. These too% were informed by the GfbbalReference Group
on Estimates, Modefing and Projections. The Reference Group includes experts from muipgk
discip8nes such as epidemiofbgists, demographers, clnicians, modefers and programme
imp&menters representing Intergovernmentaf Organizations such as UNAIDS and WHO and
technicaflnstitutions such as the East West Centre, Hawaii etc.

A broad four step process was adopted by the TechnicalWorking Group on Estimates for
generating India’s HIV estimates. To brief8/ efaborate on this, under step one, data on prevafnce in
higher risk group popufations, bwer risk group popufations and estimates of the size of these
popufations was inputted to the Estimation and Projection Package (EPP). Under step two, EPP was
utidzed for fitting a simp& epidemic modelto the data. Curves were created for each of the
identified sub-epidemics. Separate projections were made for each of the 34 States/Union
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Territories in India. As the third step, the state fvelprevaknce and incidence projections produced
by EPP were imported to Spectrum for generating finaltrends and cakufating the number of peop&k
8ving with HIV, new HIV infections, ART and PPTCT needs. Under step four, data from a@states were
combined separate8 in Exceffor providing the overa®picture for the country. Specific findings from
the 2008/2009 HIV estimates are presented ahead whi&t the detaifd anafsis are retained for the
fourth chapterof this report.

Nationaland state level HIV prevalence with trends
The India HIV estimates 2008/2009 confirms a s&w down in the AIDS epidemic. Nationaladu& HIV

prevaknce, or the number of adu&s 8ving with HIV as a proportion of the totapopufation, has
declned by over 0.10% points from 2000 to reach an estimated 0.31% in 2009. Adu& HIV preva&nce
is either stab& or declining in the high prevaknce states whereas the trend is varying across the bw
to moderate prevafknce states. Among the high prevafnce states, the HIV prevaknce has decned
in Tami€Nadu between 2006 and 2009 to reach &ve& of 0.37% in 2008 and 0.33% in 2009. Manipur
shows a declining trend over the past four years. Andhra Pradesh, Karnataka, Maharashtra and
Nagafand show eithera plateau or a sdghtl decBning trend over the time period of 2006 to 2009.

Adu& HIV prevaknce in the bw prevaknce states/Union Territories of Orissa, Keraf,
Jharkhand, Uttarakhand, Jammu and Kashmir, Arunacha@Pradesh and Meghafaya has risen over the
fast four years. This trend warrants the need forimproving the understanding on the epidemic even
furtherin these states/UnionTerritories to enab®& more accurate programme response formufation.

In descending order, states/Union Territories with the highest adu& HIV prevafnce in 2009
incuded Manipur (1.4%); fobwed by Andhra Pradesh (0.90%), Mizoram (0.81%), Nagatnd (0.78%),
Karnataka (0.63%) and Maharashtra (0.55%). Besides these, the states/Union Territories of Goa,
Guijarat, Punjab and Tami€Nadu have an estimated adu& HIV prevafnce greater than national
prevafnce (0.31%). Dekhi, Orissa, West Benga¥, Chhattisgarh and Pondicherry have an estimated
adul HIV prevaence of 0.28 t0 0.30% whi&t HIV prevafnce in other states is &ss than 0.28%.

HIV prevalenceamong males and females aged 15 to 24 years
NationalHIV prevafence is ckard dec8ned among the young popufation—mak and femak—aged

15-24 years at national&vel Stabf or declning trends in HIV prevafence among this popufation
group is noted in af states/Union Territories excepting Orissa, Assam, Kerafa, Jharkhand and
Meghafaya.

HIVIncidence
India, for the first time generated estimates for HIV incidence, or the number of new HIV infections

per year under the 2008/2009 estimation round. An anafsis of epidemic projections over the
previous decade refects a 50% decne in the number of new annuafHIV infections at nationalevel
In comparison with the approximate8/ 120,000 new HIV infections estimated in India in 2009, a near
doub® or 270,000 new infections were estimated in 2000.



Simifarto the nationaltrend,adec8nein HIVincidenceis evidentin the majority of states with
the exception of certain w prevaknce states where the number of new infections over the past two
years has increased. The six high prevafnce states account for 39% of the new HIV infections; whist
Orissa, Bihar, West Bengaf Uttar Pradesh, Rajasthan, Madhya Pradesh and Gujarat together account
for41% of new infections.

The notab& declne in the nationalHIV incidence &vek is indicative of the impact of the
various interventions under the National AIDS Controf Programme and scakd-up prevention
strategies. There is a noted requirement, however, to increasingd focus on fw prevaknce
categorized states where akhough HIV prevaknce is &ss than 5% amongst Higher Risk Groups and
1% amongstantenatawvomen, high vutherabilty prevaib.

PeopleLivingwithHIV
The total number of peopfk 8ving with HIV (PLHIV) in India is estimated at 2.4 mi#on with

uncertainty bounds of 1.93 to 3.04 mi#on in 2009. Chidren under 15 years of age account for 4.4% of
alinfections, whi&t peop&k aged 15 to 49 years account for 82.4% of ainfections. Thirty-nine
percent of aHIV infections are estimated to be among women. Thisamounts to 0.93 mi#lon women
withHIVinIndia.

The four high prevafnce states of South India account for 57% of a8HIV infections in the
country. Whi&t Andhra Pradesh accounts for 500,000 cases; Maharashtra accounts for 420,000 cases,
Karnataka accounts for 250,000 cases and Tami2Nadu accounts for 150,000 cases. Over 100,000
PLHIVs are estimated in West Benga¥, Gujarat, Bihar and Uttar Pradesh and together these states
account for 22% of HIV infections in India. The number of PLHIVs in Punjab, Orissa, Rajasthan and
Madhya Pradesh range from 50,000 to 100,000 and these states coctived/ account for 12% of HIV
infections. These states may have Hw HIV prevaknce; however, a farge number of PLHIVs are
reported dueto the states’overa®@popufation size.

HIV concentrated amongst Injecting Drug Users and Men who have Sex with Men
India HIV estimates 2008/2009 confirm a car declne in HIV preva&nce among femak sex workers

at national&vefand in most states. Contrari8y, the estimates bring forth the vutherabidty of injecting
drug users and men who have sex with men as HIV prevafnce is increasing amongst these
popufation groupsin many states.

At national&vef HIV prevafence is highest amongst the injecting drug users (IDU) at 12.22%
fo@wed by men who have sex with men (MSM) at 6.82% and fema sex workers (FSW) at 5.92%. HIV
prevafnce amongst IDU, MSM and FSW is 14.92%, 10.31% and 9.48% respectiveds. In comparison,
HIV prevance among the generalpopufation is estimated at 0.59% in the high prevalnce states.
HIV prevaknce in the bw to moderate prevaknce states amongst IDU, MSM and FSW is estimated at
0.91%, 5.40% and 3.01% respective8. HIV prevafnce among the generalpopufation in the bw to
moderate prevaknce statesis estimated at0.19%.
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AIDSrelated deaths
2008/2009 HIV estimates highdght the declining trend of annual AIDS deaths post 2004.

Approximate® 172,000 peopfk died of AIDS refated causes in 2009 in India. The dec8ne is directd
attributab to the wider access to ART—made avaifab& with roout of free ART in 2004—and the
abidty for the NationalAIDS ControProgramme to cover treatment needs for HIV and AIDS, co-
infectionsand provide care services.

Estimates of adu AIDS refated deaths are based on severafassumptions and additionafdata
sets that incude: Estimates of the number of adus and chifdlren who are HIV infected, estimation of
survivalfrom the time of infection to the time of death for both adufs and chifdren infected with HIV
with or without treatment.The method used for generating estimates on AIDS deathsis based on the
most recent gbbal evidence on survival time, with and without treatment, and uses gbba®/
recognized methodofbgy and modefing to cakufate this specificindicator.

Conclusion
In conclusion, despite progression by India in advancing towards prescribed nationaltargets—and

as reffected from 2008/2009 India HIV estimates—much remains to be done for haking and
reversing HIV considering that in absofute terms; a farge proportion of India’s popubus is infected or
affected with HIV. A profferation of the epidemic must be thwarted with zero new infections made as
the princip& target. The vision for edminating the impact of the AIDS epidemic can be realthrough
appropriate generation of strategic information and uti8sation of know&dge and resources.
P@nners, programme administrators and imp&menters must utilse the best scientific know&kdge
thatisgenerated and made avaifabf. Data presented through India HIV estimates 2008/2009 shou&
succeed in acting as a primary step for catal/sing continued action in the near future and unti€more
updated data is presented for the advantage of the pfanners, programme administrators and
imp&menters.

Xii



1. Introduction

The NationafAIDS ControfOrganization (NACO) provides estimates of HIV preva&nce and number of
infections in India every year since 1998 for NationaAIDS Programme Monitoring and Evaluation.
The 2008/2009 HIV estimates were generated through a systematic process that incfuded
consufation with experts in the field of biostatistics and epidemiobgy and who represented
premier Indian institutions, and the Joint United Nations Programme on HIV/AIDS (UNAIDS) and
World Heakh Organisation (WHO). The process and method adopted was, and as per previous
round(s), based on data generated under NACO’s HIV SentinefSurvei#ance (HSS) in addition to using
other data sources and the gbba® recommended too% and methodobagies for finalsing the

estimates."”

This report high8ghts the India HIV estimates 2008/2009 and is structured in five chapters.
Fo@wing this introductory chapter, the second chapter detai% out the processes and the various
steps folbwed for generating the HIV estimates 2008/2009. The third chapter informs on the
methodobgy used for defining the epidemic and popufation groups—incfuding higher risk groups
and popufations at bwer risk—and provides expfnation on the too& app#8ed, and detai& out the
various inputs in terms of programme coverage, demographic projections and epidemio®bgical
assumptions etc. The fourth chapterfocuses on results. An anadsisis presented on the key indicators
including nationaland state &veladul HIV prevafnce, the number of HIV infections, and percent
distribution of HIV infections by sex and age group. Additionay, estimates of HIV incidence, number
of deaths due to AIDS refated causes, estimates of women requiring prevention of parent to chitd
transmission (PPTCT) servicesis detaifed. Fobwing the concfuding chapter are the annexes. Annex-
Aincludes efeven tabfs providing nationafand state-wise break-up of HIV/AIDS estimates for 2008
and 2009. Annex-B provides the dsts of the Members of the Technical Resource Group on
Surveiance and Estimation and the Working Group on Estimates.







2. Process and data inputs

This chapter outlnes the procedure adopted by the Working Group on Estimates to generate India
HIV Estimates 2008/2009. The Working Group on Estimates, as stated previousg in this report,
included noted experts from the NationalAIDS Contro£Organisation (NACO), Nationalnstitute of
MedicafStatistics (NIMS), Nationaflnstitute of Heakh and Fami& Wefare (NIHFW), AZIndia Institute
of Medica£Science (AlIMS), The Joint United Nations Programme on HIV/AIDS (UNAIDS) and Wordd
Heakh Organisation (WHO). The Working Group on Estimates cofective® with the Technical
Resource Group on Surveiance and Estimates provided technicaloversight to the process for

generating the India estimates.

Whibt the process for generating India HIV Estimates 2008/2009 is highghted in pictorial

formunderfigure 1,a brief narrative on the sameisincluded in the paragraphsahead.

Figure-1: Overview of the Process for generating India HIV Estimates 2008/2009.
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2.1 Generation of India HIV Estimates 2008/2009
Anoverview of the broad six steps pursued for generating India HIV estimates is presented bebw.

1.

The Working Group gathered and reviewed the folbwing data—avaiab& from 1998 to

2009—that would be entered to the Estimation and Projection Package (EPP) or spreadsheet
mode® for producing curves:

Datafrom HIV SentinefSurvei#fance and surveys:
= Sentinelsurvei®fanceamong pregnantwomen attending antenatafcnics.
= Sentinelsurveifance among popufations at higher risk for HIV, i.e., femak sex

workers (FSW), injecting drug users (IDU) and men who have sex with men (MSM).
=  NationaBehaviourafSurvei®ance Survey (BSS) 2006 etc.




The principf advantage of utising these data from sentinelsurveiance is its abidty for providing
trends of HIV prevafence by site over time. Findings from sentinefsurvei®ance albws for comparison
of trends among number of HIV cases, adul cases, higher risk popufation groups, bridge popufation
and among age groups.

b.  Fordetermining specificdemographic parameters, the Working Group reviewed:

=  The size estimates of higher risk group popufations as provided under the
NationalAIDS Contro2Programme (NACP-IIl) document. Recommendations for
necessary updates were made.

= Data from vitalregistration systems for determining number of births, number of
deaths, adult popufation growth rate; popufation size for peoplk aged over 15
years across India and in the 34 states/Union Territories. National popufation
estimates were obtained from popufation projection for India and states for the
period 2001-2026.3

c. Programme data—generated through NACO’s Computerised Management
Information System (CMIS)—on adu& ART programme coverage was reviewed.

2. Data arising from step one was entered to Estimation and Projection Package (EPP) to
produce curves of adu& HIV prevafence among different popufation groups. The curves
generated thus ako supported description of the evolution of adu& HIV preva&nce over
time.

3. State-fvebhigherrisk group popufation size estimates were a&o fed into EPP for determining
HIV prevafnce. The curve in each risk group within a specific state was estimated based on
thetime series data.

4. The curve for antenatafc8nic (ANC) attendees was calbrated with data from the NationaZ
Fami® Heakh Survey 2005-06 (NHFS-3) for generapopufation.

5. The projected adut HIV prevafnce/incidence for each state was fed into Spectrum afbng
with programme data on antiretroviral programme coverage, percent of mother and
childlren given nevirapine prophyfaxis and certain demographic and epidemiobgical
parameters.This enabfd the catufation of:

The number of peop 8ving with HIV (PLHIV) and HIV preva&nce—for a®ages.

The number of new infections or HIV incidence.

The number of deaths due to AIDS refated causes.

Treatment needs for AntiretroviralTherapy (ART) and Prevention of Parent to Chidd

Transmission (PPTCT) services.

on oo

Data generated under the India HIV Estimates 2008/2009—and that was arrived at through pursuit
of an identified and agreed methodofbgy—was periodica® reviewed by the Working Group on
Estimates and the TechnicalResource Group on Survei#ance and Estimation. Resufts were finalzed
during the TechnicalResource Group meeting hefd at NACO on August 3-4,2010.




3. Methodology

The India HIV Estimates 2008/2009 utilses improved methodofbgy to provide a more accurate
understanding of India’s HIV epidemic. The estimates are generated using 2009 Estimation
Projection Package (EPP) and Spectrum Packages—which are informed by the GbbalReference
Group on Estimates, Mode#ng and Projections’—and customised using Indian data. Whi&t the
detaifed expfanation of the overa@methodofbgy for generating HIV estimates is highlghted in
sections of this chapter, the process utiized for estimating adu& HIV prevafnce is first briefl

recapitufated bebow:
. Fobwing data wasinputted to EPP:
o Prevafenceinhigherriskgroup popufations.
o Prevafncein bwriskgroup popufations.
o Estimatesofthe size of these popufations.
o ARTdatawasused toimprove the estimate of incidence from the preva&nce over

time.
o Demographic parameter used from Samp& Registration System”, that is, birth

rate, survivalrate, adut mortadty and growth rate of popufation (15+ years).

. EPP was used tofitasimpf epidemic modefto the data:
o Curveswere created foreach of the identified sub-epidemics.
o Separate projections were done for each of the 34 States/Union Territories in

India.

" The States/Union Territory &velprevafnce/incidence projections produced by EPP
were imported into Spectrum to generate finaltrends and cakufate the number of
peopf Aving with HIV, new HIV infections, AIDS refated deaths and treatment needs.

. Data generated from States/Union Territories was then combined to provide the
overal@picture forthe country.

3.1 Definingthe characteristics of the Epidemic
India’s HIV epidemic, at national&vel is concentrated amongst fema sex workers (FSW), men who

have sex with men (MSM) and injecting drug users (IDU). Amongst the 34 Indian States/Union
Territories the epidemic is a defined as a concentrated non-IDU epidemic in alstates with the
exception of Manipurand Nagafand where the epidemicis defined as a concentrated IDU epidemic.

For estimating and projecting adu& HIV prevafnce the state/Union Territory popufation
were divided into two subgroups. First8, the higher risk groups which incuded the FSW, MSM and
IDU popufations. Second#, the bwer risk group which incuded the generalpopufation. The size of
higher risk group popufations in every state was determined through the NACO size estimates. The
bwer risk popufation was determined on the basis of the totalestimated popufation of the state that
excludes the higher risk group popufations. The popufation size estimates a&o took into
consideration that MSM and IDU—who after 15 years in this popufation subgroup—and FSW—who




after 8 years in this popufation subgroup—were reassigned to the wer risk group, that is, the
generalpopufation.

Projections generated for the 34 States/Union Territories—on the basis of avaiab& data—were
inputted to the EPP and Spectrum.

3.2 Estimatingadult HIV prevalence using EPP
The Estimation and Projection Package (EPP) was used for estimating and projecting adu& HIV

prevaknce from survei®ance data. The data sets inputted to EPP as mentioned previous8 incuded

firstd, the popufation size of higher risk groups, that is, FSW, MSM and IDU. Second#, the popufation

size of bwer risk groups which was the generalpopufation; third8/, sentinelsurveifance data from

1998 to 2009 on HIV prevaknce among higher risk group popufations; and fourthg, sentinel
surveifance data from 1998 to 2009 on HIV prevafnce among antenatafcare clnic attendees. The

basis for determining the size of these popufation groups is provided in the fo@wing sub-sections.

1,7,13,14

The Estimation Projection Package (EPP)

EPP was develbped to fit to mulipf points with four parameters, t0 (the start year of the HIV
epidemic); r (the force of infection—a farge vafie of “r"wicause prevaknce to increase rapid&
whif asma®valle wilcauseittoincrease sowd), f0 (the initialfraction of the adu popufation
at risk of infection—it determines the peak &velof the epidemic curve) and @ (the behaviour
adjustment parameter which determines how the proportion of new entrants in the aduf
popufation who are at risk of HIV infections changes over time). If @ is negative, peopf reduce
their risk in response to the epidemic and the curve shows a sharper preva&nce declne after
the peak. If @ is zero, the proportion at risk remains constant and the prevaknce decnes after
the peakas peopk die. If @is positive, risk actuay increases over time and prevaknce fal &ss
quick® orstabifzesatahigh &vel Bayesian theoryis used for curvefitting.

3.2.1 SizeofPopulationsatHigherRisk
The centraldata sources utilzed for ascertaining the popufation size of higher risk were two. This

included firstd, the size estimates—as detaifed out in the NACP-IIl podcy document—for FSW, MSM
and IDU. Second®/, 2009 data on the estimated size of higher risk group popufation generated
through the mapping exercise conducted in certain states by NACO and State AIDS ControfSocieties
(SACS). In the remaining states where the mapping exercise was not concfided, the higher risk
group popufation was estimated as a proportion of peop& with higher risk behaviour as informed
underthe NACP-llldocument.

3.2.2 SizeofPopulationsatLowerRisk
The bwer risk group category is determined through a simp& catuftion of the totaladu& popufation

minus the popufation size of the higher risk groups. The popufation size for peop& aged above15 years
in 2009 was derived through Demprojin the Spectrum Package. The data sources inputted to Demproj
for cakulating the popufation size incuded first8/, the Census popufation data of 1981, 1991 and 2001
and second®, the Expert Group Popufation Estimates and Projections of India’.




The breakdown by sex for the higher risk groups was required on& for the IDU popufation,
where the assumption made was that 90% of the IDU popufation are mafk and 10% are femat. This
was derived from existing information from BSS and other studies.™

3.2.3 HIVprevalencedataforpeopleathigherriskandlowerriskfrom 1998 t02009
The 2009 Estimation and Projection Package (EPP) were utidzed for estimating adu& HIV preva&nce

trends overtime.

Adult HIV preva&nce for bwer risk popufation was cakufated from 1998 to 2009 by fitting an
epidemiobgicalmodelto HIV SentinelSurveifance (HSS) data for antenatalclnic attendees. This is
because antenatalclnic attendees are considered as proxy for the generalpopufation. It was
ensured that data outlers were excluded whikt the appropriate sentinelsurvei#ance data was fitted
toan epidemiobgicalmodeffor generatingadu& HIV prevaknce.

Adul HIV prevaknce from 1998 to 2009 for FSW, MSM and IDU was cakufated by fitting a
modefto HSS for higher risk groups at each site. Note that on8/ those risk groups which have at &ast
one site with three year data points or two sites with two year data points in HSS were taken for curve
fitting. Outdersfrom HSS data points were excduded.

3.2.4 Programme Coverage
Antiretroviraltherapy (ART) programme coverage data infuences the fitting of HIV prevafnce and

incidence curves in EPP. The current ART coverage was extrapofated for the years beyond
2009—which is consistent with the NACP-IIl pfanned target of 500,000 by 2015—and distributed
among a@risk group based on fast year proportionsin respective risk groups.

3.2.5 Demographicinputandepidemiological assumptions
The demographic inputs to EPP incfude the fobwing indicators specific to the states/Union

Territories: The proportion of mafk popufation, adu& birth rate (15+ years), survivalto age 15 (£,),
adul mortalty in 15+ (n) and aduf popufation growth rate. The data source for the above
mentioned demographic indicators incuded data from Samp& Registration System for the years
2002t02008.

The fobwing two primary epidemio®bgicalassumptions were considered whi&t ana8/zing
data under the 2009 version of EPP:

1. Criteria for reassigning higher risk groups to the generalpopufation category: Based on the
second round of Behaviour Survei®ance Survey conducted in 2006, it was determined that
IDU and MSM after a 15 year duration would be reassigned to the general popufation
category whereas for FSW the timeframe for reassignment to the generalpopufation was
reduced to8years.

2. AIDS mortafty: AIDS mortalty was assumed to be higher by as much as 7% for IDU vis-a-vis
non-IDU.




3.2.6 Generating State-specific prevalence curves
This section informs on the process uti8zed for devebping HIV preva&nce curves specific to the 34

Indian states/Union Territories for the first time under the 2008/2009 HIV estimates.

State specific HIV prevafnce curves were generated by inputting HIV Sentine2Surveiance
data to EPP. As a first step, prevafnce curves were generated independent® for each higher risk
group and subsequent$), their curves were cumufated to form a prevafnce curve for the state. The
accumufation is justified by the fact that these popufations are separate and are part of the total
popufation of the state.

Initia guesses were made using four parameters, mentioned earder, for each adu& HIV
prevaknce epidemic curve that was generated for each sub-popufation group. Brief8, the four
parameters were: The rate of growth of the epidemic, the fraction of the popufation at risk for
infection at the start of the epidemic, the start year of the epidemic and a parameter that modufated
recruitmentto the higher risk popufation in response to mortalty driven decfnesin their popufation
over time. The mukip& sets of vafies for these four parameters could fit the data with simifar
BkeBhoods or simifar statisticalprobabidty. Thus given the farge inherent uncertainties in existing
surveiffance data, many possib& parameter combinations coull produce epidemic trends with
approximate8/ equa®y valdd fits to a given data set. For eminating these uncertainties the statistical
technique of Bayesian Me&ling'’ was adopted in the EPP. In brief, by generating a farge number of
possib& combinations of the modelparameters and evaluating their statisticaffit to the observed
surveiffance data, it was possib& to have estimates of the uncertainty in the best fit curve in the form

of 95% confidence bounds.
Figure-2: Generation of HIV prevalence curves in Estimation and Projection Package
considering four parameters.

t, - Thestartyearof the epidemic.
r - Forceofinfection, determinestheinitialgrowthrate.
f, -  Theinitiaproportion of the popufation that is at risk of infection (determines the

peak prevaknce of the epidemic.

@ - Adjusts the size of the risk group in response to behavioural changes or
interventions.




EPP determines the HIV prevaknce trend according to four different parameters and tries to
fit the plusibf epidemiobgicalmodeZlto fit the existing data from the surveiance as reflcted in
figure-2.

Using the Bayesian Mefling approach 1000 iterations were used for fitting the initialguesses
for ANC sites and 3000 iterations for higher risk group sites. These iterations were reviewed and the
best fitting curve—based on the observed experience of HIV Sentinef Survei®ance—was
considered. The best fitting curves for a®sub-popufation categories were subsequent8 combined
for producing state prevafnce curves. Figure 3 is examp#& of a graph with a 1000 curves generated
using HIV SentinefSurvei®nce ANC prevafnce data.

Figure-3: Generation of HIV prevalence curves in Estimation and Projection Package
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3.2.7 Calibrating ANCprevalencecurvesinEPP
Estimates of HIV prevafnce are based on ANC data as they are the main source of times series of

prevafnce data. Due to the difference between ANC prevafnce and popufation prevance—as
measured by popufation based surveys—ca8bration of the preva&nce curves based on, and thus
representing ANC prevaknce, was required.

The key source of information used for callbrating HIV prevafnce curvesis the 2006 Nationaf
Fami8/ Heakh Survey (NFHS-3) "where state-specificinformation on HIV preva&nce is determined. In
EPP, when a callbration factor is used, the overalcurve determined on the basis of ANC HSS trend
datais scakd according to a callbration constant which is cakufated such that the median posterior
prevaknce in the year of the survey—as given by the Bayesian me&ling procedure based on ANC
data—isrescafd at the popufation estimate. Differences in the prevafence &vebwi@be modelded on
the probit scaf. This scak is chosen because differences between prevagnce &veb do not depend
on the kvelthemse®es. The callbration constant, the difference between community based samp#
survey prevafnce and ANC prevaknce, is constant over time on the probit scak such that the

influences of the callbration constant decreases for bwer prevafknce.




The constant calbration factor was derived for individualstates in five high preva&nce
states—that is, Andhra Pradesh, Karnataka, Maharashtra, Manipur and Tami€ Nadu—based on
cakubations from NFHS-3 whi& for Nagafand; the ca8bration factor was determined from a specific
study undertaken by NACO.* For the remainder of the moderate and fw prevafnce states, the
common constant calbration factor was derived from the NFHS-3 (excfuding the aforesaid 6 high
prevaknce states) for national comparison between general popufation prevaknce and ANC
prevaknce.

3.3  Estimationof PLHIVforall age groups using Spectrum
In Spectrum, the EasyPro component of the DemProj moduf projects the popufation of the entire

country or region by age and sex and on the basis of assumptions over fertidty, morta8ty, and
migration. In order to incorporate India’s state specific popufation projection—as determined by
India’s Expert Group Projection (RGI)>—to the Spectrum software; experts from The Futures Institute
worked cbsed with Working Group on Estimates. The Futures Institute is the devebper of the
Spectrum software.

Popufation projection is an important prerequisite for estimating HIV prevafknce, the
number of peop&k 8ving with HIV per year, and other indicators. The demographic projection in
Spectrum depends on dfe tabks to describe age-specific patterns of mortalty corresponding to
assumed &vebk of fe expectancy at birth. It is assumed that regard&ss of the progress of the
infection, PLHIV are ako subject to non-HIV mortalty at the same rates as those who are not infected.
Additiona®, they are ako subject to the AIDS mortalty depending on whether they are on
treatmentornot.

Spectrum'’
Spectrum is a polcy modef#ng system consisting of modufes for a number of reproductive

heakh areas. Two Spectrum modufs, the demographic projection (DemProj) and the AIDS
Impact Mode®(AIM) are used for making a nationalHIV estimate. Nationa¥regionalprevatknce
projections produced by the EPP are fed as input in Spectrum to cakufate the impact of the
epidemic. The AIM is a computer program for projecting the impact of the AIDS epidemic. It
projects the consequences of the HIV epidemic, including the number of peop& 8ving with
HIV, new infections, AIDS refated deaths by age and sex, number of adults in need of
antiretroviral treatment (ART) and AIDS orphans, given an assumption about aduf& HIV
preva&nce. The DemProj projects the popufation for an entire country or region by age and
sex, based on assumptions about fertidty, mortadty,and migration.

In order to process estimates and projections of HIV refated parameters, Spectrum requires a
number of inputs and parameters that albws fitting of the projection according to the trend of the
epidemicasinitia®/ determinedin EPP.

The firstinputinto Spectrum is the projection of the HIV incidence determined in EPP for the
specific state. This abbws importing the trend of the epidemic for each of the sub-popufations into
Spectrum. It is combined with the popufation projection and the other programme coverage




indicators and other parameters to determine the indicators refated to the impact of the epidemic.
The parameters incfuded to Spectrum include the ART, PPTCT programme coverage data, age and
sex distribution of prevaknce as initia® determined in NACP-IIl and the sex ratio of new infections
area&oincluded.

The modefng in Spectrum incfudes the most recent information on HIV progression,
treatment needs, AIDS death, survivalon treatment for adu& and chidren, probabilty of mother to
chid transmission—which is itsef dependent on infant feeding practices and coverage of
antiretroviralprophyfaxis for prevention of mother to chifd transmission—to assess the effect of HIV
infection on ferti8ty and the peri-nataftransmission rate amongst many other indicators. In absence
of India specific data, the defau valles initia®/ set in the software was retained. This was
considering that the defau& vafies were determined from the most recent and gbba®/ accepted
dataand approved by the GbbafReference Group on HIV Estimates and Projections.” Fo@bwing were
the inputs appfled to Spectrum. The same coverage of ART for adufts, as set in EPP, was appded to
Spectrum. For each of the 34 States/Union Territories, adu& and chifdren ART treatment
coverage—from 2004 to 2009 and the projected coverage ti# 2015—afbng with duration of
breastfeeding were used in AIM. An estimated 300,000 adu&s and 17,000 chidren uti8zed ART as on
December 2009. Approximate8/ 13,000 mothers had utifzed PPTCT in India as of December 2009.
Tabf&s A-8to A-10in Annex A high8ghts States and UT estimates of these indicators.

Assumptions over other state-specific HIV characteristics incuded age and sex distribution
of new infections, proportion of those new# infected, progressing need for treatment by time since
infection, proportion of adufts in need of treatment, proportion of adu&s dying due to AIDS refated
causes without treatment by time in need, annuamortaty among chidren in need of treatment
but not receiving treatment by age, annualsurvivalof adults and chidren on ART, probabidty of
transmission of HIV from mother to child etc. After finallzing the input of a®these parameters,
Spectrum re-processed the estimation and projection of the HIV epidemic. Additiona®, it cakufated
alrelated parameters such as the HIV popufation, AIDS deaths, ART, PPTCT treatment needs etc.

3.4 Uncertainty Analysis
Spectrum produces a point estimate for each indicator for each year owing to which there may be a

considerab®& amount of uncertainty associated with each point estimate. This is firstd, because of
the uncertainty around the prevagnce/incidence curve produced by EPP."" Second®, it is due to the
inputassumptions thatare based on studies from popufation sampsin sefected countries.

For addressing this associated uncertainty, a speciaprogramme in Spectrum was used for
producing uncertainty bounds around the usuapoint estimates for each indicator and for each year.
The Spectrum uncertainty anasis consists of a farge number of “Monte Car®b” runs. Each run
random# sekcts a prevaknce curve from the EPP and fits input vafles for other parameters from a
range that can be set by the user depending on the qualty of the data or the projection.

The prevakence points are random# varied—for the 1000 iterations for general
popufation—within some range. A bagistic curve is fitted to the resulting points. In other words, the
1000 different fgistic curves generated are fitted for the prevafnce data by varying the data before




each fit with the ranges indicated next to the qualty categories. These ranges represent two
standard deviations around the central estimate. Once the cakufations are compfkted, 1000
incidence curves are generated and used in the next step of the uncertainty anasis. Once the
analsisis compkteitis possibf to view the results asgraphs.

Whif incidence curves are initia#/ generated in EPP and imported to Spectrum, the Gtter
recakulates the prevaknce and incidence projection on the basis of the more vald popufation
projection. Uncertainty ana#sis for each of the 34 States/Union Territories is run on that basis, and
the parameters of data qualty to run the uncertainty ana$ssis are determined according to the
number of HSS sites used for the initialprojection in EPP. Estimates for states that had at &ast three
sites for subpopufations were assessed by the Working Group as of good qualty. Estimates
generated for states with &ss than three sites were considered of average-to-unsatisfactory quafty
asthe datawas insufficientfor providing a ong termtrend.




4. Result

This chapter high8ghts key findings of the India HIV Estimates 2008/2009. Abeit data on national
and state &velindicators may be referred to under appropriate tabfs in Annex A; the estimates of
these indicators are ana8/sed herein to refect on emerging trends for the vantage of pofcy makers
and programmers.

This chapter is sub-divided to incfude six sections. Section one informs on national&vel
estimates of adu& HIV preva&nce and the number of peop& 8ving with HIV (PLHIV) whibt state &vel
estimates on the same indicators are presented under section two. Section three includes an
analysis of estimates of HIV incidence particufar® with regard to its trajectory over the previous
decade. Anagsis on the percent distribution of HIV infections amongst higher risk groups out of the
totalestimated adu& HIV infections is presented under section four whi&t the estimated treatment
needs of mothers requiring access to prevention of parent to chifd transmission (PPTCT) services is
anad/sed under section five. The finalsection of this chapter brings forth estimates of the number of
peop&k who died due to AIDS refated ihesses and anaf/ses this in comparison with the antiretroviral
therapy programme scak up in India. The methodofbgy for generating India HIV Estimates
2008/2009is brief8 recapitutated befow.

State &velprojections are based on HIV SentinefSurveifance prevaknce trends for antenatal
clnic attendees, femak sex workers (FSW), men who have sex with men (MSM) and injecting drug
users (IDU). State/Union Territory specific prevafnce and incidence curves are generated for both
the bwerrisk popufation and key popufation at higher risk by entering site specific data from 1998 to
2009 to the Estimation and Projection Package (EPP) and by ca8brating ANC preva&nce against
NationalFami8/ Hea&h Survey (NFHS-3),2005-06 prevafnce.

State/Union Territory specific refevant indicators were determined through Demproj and
AIM Moduks of the Spectrum package. The data inputs incfuded firstd/, the state &veltrend of
estimates of HIV incidence determined by EPP and second$/, additionaprogramme data refated to
Prevention of Parent to Chifd Treatment (PPTCT) coverage, adult Anti-retrovira(ART) coverage, and
chid treatment coverage amongst others. As detaikd earller in the report, a sound process was
adopted whi&t estab8shing the parameters for estimates and projections. The incuded important/
andforexamp#, editing of the sex ratio of new HIV infection. The Working Group on Estimates aimed
on ensuring that the sex ratio of a@HIV infections by age matched with information determined
under NFHS-3. During the anadsis process, and as part of ensuring valdity and quadty of the resufts,
uncertainty bounds for HIV prevafnce and the number of PLHIV were generated for nationalvel
andforeach state/UnionTerritory.




4.1 National estimates of Adult HIV Prevalence and total number of PLHIV

Whik the adult HIV prevagnce for each state and Union Territory was direct®/ projected through EPP
and Spectrum, the nationaladu& HIV prevafnce is determined through appdcation of the simp&k
aggregation of number of peop& 8ving with HIV (PLHIV) from a@states divided by the totaladu&
popufation and cakufated as a mulip® of hundred to determined a percentage. A simifar simpgk
mathematicalformufa was app8ed for determining the uncertainty bounds. Nationafand States/Union
Territory velvalies of HIV adu& preva&nce may be referred tofrom Annex ATab& A-1.

Tab®& 1 befow summarises the key resufts of the estimation process for 2008 and 2009. A
descriptive anasis of the 2008/2009 HIV estimates is as fodbws:

. The adu& HIV prevaknce (mafs and femas together) in Indiain 2009 is estimated at
0.31% with uncertainty bounds of 0.25% to 0.39% and 0.32% in 2008 with uncertainty
bounds of 0.26% to 0.41%. The declne in HIV prevafnce hence is by 0.02 percentage
pointduring the previous two years.

. The adul HIV prevafknce was estimated at 0.25% for women and 0.36% for men in
2009. It was estimated at 0.26% for women and 0.38% for men in 2008.

. In 2009, approximated 2.39 millon peopfk were estimated to be 8ving with HIV with
uncertainty bounds of 1.93 to 3.04 mions; whif in 2008, 2.44 milon peopk were
8ving with HIV within the uncertainty bounds of 1.97 to 3.09 miflons.

. Sex disaggregated data for number of peopf& 8ving with HIV is estimated at
approximate8/61% mak and 39% femaf.The percentdistribution of HIV infection
by age is estimated at 4.4% among chifdren bebw the age of 15 years, 82.4% among
adults aged 15 to 49 years and the remaining 13.2% among peop over 50 years of
age.




Table 1: Adult HIV prevalence by Sex and Number of HIV infections for all ages with
uncertainty bounds for the years 2008 and 2009, India.

2008 2009

Adult 15-49 HIV prevalence

Persons 0.32% (0.26 — 0.41) 0.31% (0.25-0.39)

Femak 0.26% 0.25%

Mak 0.38% 0.36%
Number of HIV infections (All ages)

Persons (in Lakh) 24.42 (19.74 -30.89) 23.95(19.34-30.42)

Femak 38.5% 38.7%

Mak 61.5% 61.3%

Percent distribution of HIV infections by age group

<15
15-49

50+

4.2% 4.4%
83.3% 82.4%
12.5% 13.2%

Figure-4 highfghts the year-wise estimated adu& HIV prevafnce with uncertainty bounds
for the period 2006-2009. The resufs of 2008/2009 round of HIV estimates in terms of trend and
fkvebk are derived from a methodofbgy that albws for readjustment of the prevafnce curves on the
basis of additionaHSS data. According®, HIV prevaknce was estimated at 0.36% for the year 2006
and 0.34% for the year 2007. As these are exact® the same values derived under the 2006 and 2007
round of HIV estimates, the consistency in resufts are indicative that the process adopted by the

Working Group on Estimates and the resufts derived therein are va8d and a sound base for ana§sis.

Figure-4: Adult HIV prevalence trends from 2006 to 2009 in India.
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The adu& HIV prevaknce in India maintains a stab& to sdght8 dec8ning trend. Over the period
of 2006 through to 2009, adul HIV prevafnce has not significant® varied; neverthefss a sght
decrease is observab®& from 0.36%—with uncertainty bounds of 0.29 to 0.45%—in 2006 to
0.31%—with uncertainty bounds of 0.25 t00.39%in 2009.

The valie for the totanumber of peop 8ving with HIV (PLHIV) by state is determined on the
basis of the estimated HIV preva&nce for a@popufation per state in a specific year mu&ipfed by the
projected popufation for that year. A@hough noted in ear8er sections of the report, the popufation
projection was adjusted and recakufated under the 2008/2009 HIV estimation round for each state
on the basis of parameters determined by India’s expert group on popuftion projection.’ The total
popufation for India and its breakdown by age categories was determined through a simpfk
mathematicalcakufation of the totalpopufation from alstates.

The totalnumber of PLHIV for India was determined as the sum of PLHIV from a®states.
Through this method, the compensation factor between states with regard to, for examp#, the
difference in HIV prevafnce and incidence &ve&, ART coverage, migration, AIDS refated deaths and
so on was e8minated. This process albwed for a more representative estimate of the totalnumber of
PLHIVfor Indiawhen cumufated from state specific estimates.

Annex A Tab& A-2 provides detaikd nationaland States/Union Territory &velestimates of
the totalnumber of PLHIV and may be referred to from there.

4.2 State-wise HIV Adult Prevalence and PLHIV
NACO categorised the states and Union Territories of India to high, moderate, and bw epidemic

zones according to HIV prevaknce estimates generated under each HIV SentinefSurvei®ance Round
for various popufation groups. The criteria for the categorisation of India’s states and Union
Territories are high8ghted ahead.

High Prevalence States: The six states of Andhra Pradesh, Karnataka, Maharashtra, Manipur,
Nagatand and Tamif Nadu were cfassified as high prevaknce states in 1998. The criterion for
categorising states on this basis was in consideration of whether HIV prevafnce exceeded 1%
among antenatafcnic attendees.

Moderate Prevalence States: The states/Union Territories of Gujarat, Goa and Pondicherry
were classified as moderate prevafence states. These states that share borders with the high
prevaknce states report an HIV preva&nce of over 5% among higher risk groups though &ss than
1% among antenatafclnicattendees.

Low Prevalence States: Excuding the six high prevaknce and three moderate prevatnce
states/ Union Territories, the remainder of India’s states and Union Territories are of &w prevafnce.
The criteria for categorising states with bw prevaknce are if HIV prevaknce is under 5% among
higherrisk groups and under 1% among antenatafclnic attendees.




States/Union Territory wise estimates of adu& HIV prevaknce and PLHIV were the basis for
estimating nationafladu HIV prevance and PLHIV as detaid in earfer sections of the report. Over
and above this process, an uncertainty anasis was conducted independent8 for each state in
Spectrum.The state &veldataonadu& HIV prevaknceis provided underTab& A-1in AnnexAand an
analysis of centralemerging trends is recapitufated befow.

Figure-5 provides a graphicalrepresentation of the adu& HIV preva&knce trend 8ne in the six
high epidemic states, i.e., Andhra Pradesh, Karnataka, Maharashtra, Manipur, Nagaand and Tami£
Nadu, and Mizoram. Mizoram is added to this group on the basis of the actualestimation derived
from the Spectrum. As reffective from the graph, HIV preva&nceis on the decne in alstates over the
four year period of 2006 to 2009; akhough the degree in dec8ne varies sdghtd. For instance, the HIV
prevaknce trend in Karnataka, Mizoram and Nagafand appears more stab&. Such a trajectory in HIV
prevaknceinthese statesis reflctive of the results gained through nationafefforts and investments
for AIDS ro@back.

Figure-5: Adult HIV prevalence trend in High Prevalence states/Union Territories and
Mizoram from 2006 to 2009.

1.80 -

1.60 -

1.40 Manipur
X 1.20 -
y -—
e 1.00 ¢ < ¢ Andhra Pradesh
% 0.80 - ;.* - K — N Y Mizoram
s N Nagatnd
9 0601 L ——ll Karnataka
o Maharashtra

0.40 1 — ——@ Tami2Nadu

0.20 -

0.00 T T T 1

2006 2007 2008 2009
Year

Adu& HIV prevaknce trends from 2006 to 2009 in Goa, Gujarat and Pondicherry—the
moderate prevafnce states—are depicted in figure 6. As evident, the HIV prevafnce trend in a
three moderate prevafence states/ UnionTerritories is declning.

Figure-6: Adult HIV prevalence trend in Moderate Prevalence states/Union Territories
from 2006 to 2009.
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Regarding the bw prevafnce states/Union Territories, figure 7A highlghts those where the
trend for HIV prevafnce is stab® to increasing between 2006 and 2009. These include the six
states/Union Territories of ArunachalPradesh, Assam, Jharkhand, Kerafa, Meghataya and Orissa. The
refatived/ greater increase in HIV prevafence is noted in Assam, Jharkhand and Orissa vis-a-vis
ArunachafPradesh, Kerata and Meghafaya.The case of Chandigarh is special Akhough anincreasing
trend is observed in this Union Territory, a separate ana#/sis is recommended for a more accurate
refection of the state of the epidemic.

Figure-7A: Adult HIV prevalence trend in Low Prevalence states/Union Territories from 2006 to 2009.
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HIV Estimates for Chandigarh
Estimates of HIV preva&nce and number of peop& 8ving with HIV (PLHIV) in the bw prevaknce
Union Territory of Chandigarh find an increasing trend over previous four years. This trajectory
thoughisnot considered atrue refction of the nature of the epidemic.

WhiBtrecognising theincrease in the estimated HIV preva&nce and number of PLHIV, the
trend is considered attributab® to the services Chandigarh provides to PLHIV from the
neighbouring states. Chandigarh is a known medicalcentre for treatment providing first éne ART
treatment free of cost to peop& from Punjab, Haryana and Himacha@Pradesh coming for treatment.
Given that the antiretroviral therapy (ART) programme coverage data is an input to
epidemiobgical too& used for generating estimates—or one of the parameters for the
projection—the resufed trend is showing an increase independent of the trend observed in HSS
because of the known number of PLHIVs registered in Chandigarh which are not necessary the
state specificinfections.

A separate anasis of the HIV epidemic in Chandigarh is thus required to take into
consideration the evidence and the trends of neighbouring states, and isofate union territory
specificestimates.

Figure-7B high8ghts the bw prevaknce categorised states of Deti, Haryana, Punjab,
Rajasthan, Uttar Pradesh, and West Bengal where HIV prevafnce is either stab& or declning.
Evidentd/, the degree fordeclne in HIV preva&nce is not uniform between these states which may be
on account of the programmatic impact of ART coverage and the strength of the prevention
interventions etc. The decine in HIV prevafknce is bwer in Haryana and Punjab vis-a-vis Dehi,
Rajasthan, Uttar Pradesh,and West Bengal




Figure-7B: Adult HIV prevalence trend in Low Prevalence states/Union Territories from 2006 to 2009.
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Annex A Tab®& A-3 presents the percent distribution of HIV infections according to three
broad age groups of peopfk bebw the age of 15 years, age 15-49 years and over 50 years of age for
the state and nationa&velin 2008 and 2009.

The percent distribution of HIV burden amongst high prevaknce states vis-a-vis the
remaining states in India is 57% and 43% respective. Amongst the high prevaknce states, Andhra
Pradesh accounts for the greatest proportion of cases at 21% vis-a-vis the other states. Fobwing
Andhra Pradesh, Maharashtra accounts for approximate8/ 18% of HIV infection, Karnataka and Tami2
Nadu respective8/ account for 10% and 7% of acases whereas Manipur and Nagafand account for
1% of the estimated total

Figure-8: Percent distribution of HIV among states/Union Territories in India.
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4.3 EstimatesofHIVIncidence

Spectrum projection mode& estimate HIV incidence or the number of new HIV infections over a
period of time. Estimating new infectionsis a criticalinput not on8/for evaluating the performance of
prevention interventions—incfuding the provision of antiretroviral treatment—but a&o for
determining the course of the epidemic in the coming years. This woufd albw for the quantification
of the need for future services which is important for panning and budgeting. Under the 2008/2009
HIV estimation round, India for the first time generated estimates of the number of new HIV
infections per year. The estimated new adu& HIV infections for the year in states/Union Territories

and at nationalkvefare providedin Annex ATab&k A-4.




Figure-9: Number of Estimated Adult New Infections from 2000 to 2009 in India.
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The estimated tota€number of new adu# infections for India was 130,592 in 2008 with
uncertainty bounds of 89,755 to 188,261 and 120,668 in 2009 with uncertainty bounds of 77,956 to
177,004.The decne in number of new infections is thus estimated by 10,000 at nationa&velfrom
the year 2008 to 2009. Whi&t a stabf& to declning trend is noted in most states, certain bw
prevaknce states reportamarginafincrease in the number of new infections over the past two years.
This underscores the need for sustained programme focus on these states that are with bw
preva&nce but high vutherabilty. Of the totanumber of new infections estimated in 2009, the six
high preva&nce states account for 39% of the totalcases, whif the states of Orissa, Bihar, West
Benga{ Uttar Pradesh, Rajasthan, Madhya Pradesh and Gujarat account for 41% of new infections.

Ana¥sis of the epidemic’s projections over the previous decade (2000-2009) points to the
declne in the estimated number of new annuafHIV infections by over 50%. This trend vaddates the
impactof the various interventions under the NationafAIDS ControProgramme (NACP); particufarg
as the focus under NACP-IIl has been on scaling-up prevention strategies. It a&o high8ghts the need
for sustaining and increasing efforts in future if continued progress in AIDS response is to be
achieved.

4.4 Distribution of HIVinfectionsamongst Higher Risk Groups and General Population
The percent distribution of adu& HIV infections among the higher risk group and general

popufation—generated from EPP/Spectrum—in high prevaknce states/ Union Territories and bw-
moderate prevaknce states/Union Territories is refected in Tab®& 2 and Figure-10. The general
popufation accounts for approximate8/ 95% of totalHIV infections at the national&velin 2009
whereas the higher risk groups of femaf sex workers (FSW), men having sex with men (MSM) and
injecting drug users (IDU) account for 2.68%, 1.72% and 0.75% of HIV infections respective8/in 2009.

A simifar trend is notab& in the high prevafnce categorised states/Union Territories where
the generalpopufation account for approximate® 95% of the totalinfections whi&t the FSW, MSM
and IDU account for 3.5%, 1.4% and 0.5% of totalHIV infections respective. In the w to moderate
prevaknce categorised states/Union Territories, the generalpopufation account for a 4tté over 95%
of totalinfections. The percent distribution of HIV infections amongst the higher risk groups in
ascending order is approximate8/ 2.2% amongst MSM, 1.7% amongst FSW and 1% amongst IDU in
these states/UnionTerritories.




Table 2: Percent distribution of adult HIV infections by sub-population in epidemic zones (2009).

Percent distribution of adult HIV
infections amongst higher risk

Epidemic zone groups and general population (2009)
IDU | MsM | Fsw | 8™ | Total

Pop.
High Prevalence States/Union Territories 0.5 14 35 94.1 100.0
Low-Moderate Prevalence States/Union Territories 1.0 2.20 1.7 95.0 100.0
India 075 | 172 | 268 | 9485 | 1000

Note that the percent share of adu& HIV infections is dependent upon the estimated
popufation size for each of the higher risk groups. The basis for determining HIV prevafnce among
higher risk groups was the data generated through previous mapping and size estimation exercises.
The dynamic size and geographicalbcation of most of the key popufation at higher risk warrants the
need for the mapping and size estimation exercises to regufard be updated. This woud enabf an
improved understanding of their contribution to the HIV epidemic and thereby support accurate
pfanning and imp&mentation of the HIV prevention programmes. The estimated adu& higher risk
and bw risk popufations in states/Union Territories and at national&velare provided in Annex A
Tab& A-6.

Figure-10: Percent distribution of adult HIV infections by sub-population
in epidemic zones (2009).
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4.5 Estimatesof Women Needing PPTCT Services
NACO is focused on strengthening and saturating the coverage of prevention of mother to chitd

treatment (PPTCT) services for reduced new infections among chifdren. Recognising that the
compfx and mufi-sectoralnature of the PPTCT programme demands a sound evidence base and
good coordination for its successfulimpf®mentation, HIV estimates and projections of the number
of HIV positive pregnant women requiring PPTCT services per year is an essentialbase for podcy
makers and programmers to abcate resources, evaluate service coverage, cost-saving
procurements and to better understand the mother-to-chifd transmission dimension of the

epidemic.




PPTCT requirement for 2008 is estimated at 45,800 with uncertainty bounds of 23,784 to
73,503 whibt it is estimated at 43,257 in 2009 with uncertainty bounds of 22,494 to 69,572.
Additionaldetai& on PPTCT requirements national&veland States/Union Territory &vefmay be
referredtofrom Annex ATab&k A-11.

4.6 DeathsDuetoAlDSrelated causes
Spectrum modefestimates and projects annua€number of deaths due to AIDS refated causes for

adults and children. In India, in 2008, an estimated 185,870 number of peop&—with uncertainty
bounds of 144,095 to 244,122—died due to AIDS refated causes. This estimate reduced to 172,041 in
2009 with uncertainty bounds approximated in the range of 128,821 to 229,373. Greater detai& on
States/UnionTerritory &velestimates for 2008 and 2009 are provided in Annex ATabf& A-5.

Figure-11: Treatment and Care in India: Antiretroviral treatment scale up
VS AIDS related deaths.
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The decine in the number of AIDS refated deaths is essentia®/ due to the scaf up of the ART
programme in India. Figure 11 ckar® reflcts the trend in number of AIDS refated deaths which
started feshing from 2004 to 2006—at the time when the ART treatment was first introduced—and
subsequentd after when it started declning with the ro®out and expansion of the ART programme.
It is expected that an increased coverage of ART treatment wi® fad to a further decne in the
number of annualAIDS refated deaths.




5. Concusion

The HIV estimates for India and its states are generated for 2008/2009 through sound mode#ng and
utifzation of the improved version of the Estimation Projection Package (EPP) and Spectrum too&.
Updated epidemiobgicaldata—made availab& through the fatest HIV SentinefSurveifance rounds
andinformation on higherrisk groups—was utized foradvancing the HIV estimates.

India’s response to the HIV epidemic and the broad sociamobilsation of stakeho®ers has
achieved significant resufs in controng the HIV epidemic. The achievements warrant the need for
further commitment and coordinated joint action that is guided by the best avaitab& scientific
evidencesandtechnicatknowfkdge.

Evident from the 2008/2009 HIV estimates, NACP-lIl has yiefled significant results in
addressing previous® existing gaps in the AIDS response, as we as the social and structural
constraints. There is need, however, to buil on the gains and focus on the emerging areas of
concern. Spread of HIV in the bw prevaknce and vutherab® states must be thwarted through
sustainab® effortand investmenton prevention, coupfd with innovative strategies.
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ANNEX-A
Table A-1: Estimated Adult (15-49) HIV prevalence with uncertainty bounds
by State/UTs, 2008-09.
2008 2009
Uncertainty bounds Uncertainty bounds

State/UT/India Estimate Lower Upper Estimate Lower Upper
AndhraPradesh 0.94 0.81 1.11 0.90 0.77 1.07
Karnataka 0.67 0.48 0.92 0.63 0.46 0.88
Maharashtra 0.60 0.48 0.78 0.55 0.44 0.71
Manipur 1.47 1.24 1.74 1.40 1.17 1.66
Nagatnd 0.81 0.69 0.95 0.78 0.66 0.93
Tami@Nadu 0.37 0.29 0.46 0.33 0.26 0.41
Goa 0.51 0.32 0.76 0.49 0.31 0.73
Gujarat 0.39 0.32 0.58 0.37 0.30 0.55
Pondicherry 0.29 0.23 0.37 0.28 0.22 0.36
ArunachafPradesh 0.15 0.11 0.21 0.16 0.12 0.22
Assam 0.07 0.05 0.10 0.08 0.06 0.12
Bihar 0.22 0.18 0.27 0.22 0.18 0.27
Chattisgarh 0.28 0.21 0.38 0.28 0.20 0.38
Defhi 0.30 0.25 0.36 0.30 0.25 0.36
Haryana 0.10 0.09 0.13 0.10 0.09 0.13
HimachalPradesh 0.21 0.17 0.25 0.19 0.16 0.24
Jammu &Kashmir 0.07 0.05 0.09 0.08 0.06 0.11
Jharkhand 0.12 0.10 0.14 0.13 0.11 0.17
Kerata 0.18 0.15 0.22 0.19 0.15 0.24
Madhya Pradesh 0.20 0.17 0.25 0.19 0.16 0.24
Meghalaya 0.08 0.06 0.11 0.08 0.06 0.12
Mizoram 0.82 0.60 1.14 0.81 0.60 1.12
Orissa 0.26 0.22 0.33 0.29 0.24 0.37
Punjab 0.33 0.27 0.39 0.32 0.26 0.39
Rajasthan 0.19 0.16 0.23 0.19 0.16 0.23
Sikkim 0.06 0.04 0.07 0.06 0.05 0.08
Tripura 0.15 0.10 0.21 0.15 0.10 0.21
Uttar Pradesh 0.10 0.08 0.12 0.09 0.08 0.11
Uttaranchat 0.08 0.06 0.12 0.10 0.07 0.15
West Bengal 0.30 0.25 0.37 0.29 0.24 0.35
Andaman &Nicobar 0.27 0.20 0.37 0.26 0.19 0.36
Chandigarh* 0.38 0.32 0.45 0.39 0.32 0.47
Dadra&NagarHave8 0.15 0.12 0.20 0.15 0.11 0.20
Daman &Diu 0.16 0.13 0.21 0.16 0.12 0.21
India 0.32 0.26 0.41 0.31 0.25 0.39

HIV Estimates for Chandigarh needs to be ana8/sed as a separate exercise. Thisis because the increasing trend in HIV prevagnce is can be attributab&
to neighbouring states, and are accounted here because of services Chandigarh provides to PLHIV from neighbouring states. These numbers are

considered here for the need of nationafestimates.




Table A-2: Estimated Number of HIV Infection with uncertainty bounds by
States/UTs, 2008-2009.

2008 2009

Uncertainty bounds Uncertainty bounds
State/UT/India Estimate Lower Upper Estimate Lower Upper
AndhraPradesh 510956 436425 603124 499620 424214 596011
Karnataka 252236 180505 345287 245522 179205 335119
Maharashtra 444971 352968 584590 419789 331891 548366
Manipur 27387 22713 32985 26773 22113 32374
Nagatnd 13243 11196 15628 13120 11065 15483
Tami€Nadu 166499 130269 207948 154742 121000 194611
Goa 5540 3610 8156 5440 3584 8027
Gujarat 141475 112429 206544 136875 109952 200826
Pondicherry 2290 1804 2915 2254 1768 2860
ArunachaflPradesh 991 741 1347 1082 808 1481
Assam 12113 8828 17587 14244 10400 21599
Bihar 116563 98408 141854 120470 100493 147676
Chattisgarh 38592 28692 51487 39774 29188 53885
Dehi 33954 28583 40992 34216 28735 41076
Haryana 15544 12924 18664 15852 13189 19122
HimachafPradesh 9247 7428 11427 8878 7105 11069
Jammu & Kashmir 4791 3602 6418 5403 3971 7444
Jharkhand 20472 16957 24787 23574 19133 29301
Kerata 37561 31060 45815 40060 32654 49352
Madhya Pradesh 86460 71485 105275 84803 69916 103540
Meghalaya 1213 908 1753 1332 1002 1921
Mizoram 5998 366 8325 6025 4448 8361
Orissa 63513 52099 79861 71813 58879 90117
Punjab 57157 47409 68524 56928 47077 67967
Rajasthan 76098 64109 91704 76316 63998 92466
Sikkim 216 163 279 231 173 296
Tripura 3378 2337 4760 3425 2381 4845
Uttar Pradesh 110544 90564 137906 109352 90199 137193
Uttaranchat 4413 3131 6633 5539 3893 8597
WestBengal 174340 145067 212575 167994 138348 206930
Andaman &Nicobar 416 312 566 395 292 536
Chandigarh 2929 2471 3526 3067 2571 3716
Dadra&NagarHaved 290 221 389 285 217 383
Daman &Diu 255 198 340 251 192 336
India 2441645 1973982 | 3089971 | 2395444 1926625 3032363

HIV Estimates for Chandigarh needs to be anaf/sed as a separate exercise. This is because the increasing trend in HIV prevance can be attributab& to
neighbouring states, and are accounted here because of services Chandigarh provides to PLHIV from neighbouring states. These numbers are

considered here for the need of nationafestimates.




Table A-3: Percent distribution of HIV infections by broad age groups for
States/UTs in 2008-09.
2008 2009
State/UT/India <15 15-49 | 50+ Number | <15 15-49 | 50+ Number
in Lakh in Lakh

AndhraPradesh 3.92 83.55 12.53 5.11 4.04 | 82.66 13.29 5.00
Karnataka 3.59 84.99 11.42 2.52 3.86 | 83.67 12.47 2.46
Maharashtra 552 78.43 16.05 4.45 568 | 77.22 17.10 4.20
Manipur 2.40 71.41 26.19 0.27 2.49 70.13 27.38 0.27
Nagatnd 1.94 75.67 22.39 0.13 2.04 74.51 23.45 0.13
TamiNadu 4.10 79.53 16.37 1.66 436 |77.69 17.95 1.55
Goa 471 79.57 15.72 0.06 460 | 79.26 16.14 0.05
Gujarat 3.64 86.09 10.27 1.41 3.96 | 84.76 11.28 1.37
Pondicherry 3.28 84.02 12.71 0.02 3.46 | 82.87 13.66 0.02
ArunachalPradesh | 3.63 89.51 6.86 0.01 3.88 | 88.82 7.30 0.01
Assam 2.27 91.33 6.40 0.12 232 | 91.10 6.59 0.14
Bihar 3.82 88.16 8.03 1.17 4.06 87.33 8.60 1.20
Chattisgarh 3.37 89.02 7.61 0.39 3.66 | 88.13 8.22 0.40
Defhi 3.27 84.83 11.90 0.34 3.33 | 83.99 12.67 0.34
Haryana 4.00 86.07 9.94 0.16 420 | 85.33 10.47 0.16
HimachafPradesh 4.19 82.75 13.06 0.09 437 | 81.85 13.78 0.09
Jammu & Kashmir 2.13 90.46 7.41 0.05 2.18 90.14 7.68 0.05
Jharkhand 2.52 90.92 6.56 0.20 2.57 | 90.63 6.80 0.24
Kerala 2.02 90.18 7.81 0.38 217 | 89.47 8.35 0.40
Madhya Pradesh 5.02 84.54 10.44 0.86 5.36 83.50 11.14 0.85
Meghataya 1.81 91.18 7.01 0.01 1.88 | 90.69 743 0.01
Mizoram 2.15 75.01 22.84 0.06 217 | 74.21 23.62 0.06
Orissa 2.44 90.46 7.11 0.64 245 |90.29 7.26 0.72
Punjab 3.36 85.42 11.21 0.57 3.50 | 84.66 11.84 0.57
Rajasthan 494 84.51 10.54 0.76 5.12 83.76 11.11 0.76
Sikkim 2.31 89.35 8.33 0.00 2.16 | 88.74 9.09 0.00
Tripura 3.17 87.03 9.80 0.03 333 | 86.36 10.31 0.03
Uttar Pradesh 6.51 81.77 11.72 1.11 6.73 80.96 12.32 1.09
Uttaranchat 1.86 92.57 5.57 0.04 1.90 | 9231 5.80 0.06
West Bengal 3.90 84.88 11.22 1.74 414 | 83.86 11.99 1.68
Andaman &Nicobar | 0.96 85.58 13.46 0.00 1.01 84.81 14.18 0.00
Chandigarh 2.22 88.29 9.49 0.03 2.31 87.48 10.21 0.03
India 4.20 83.32 12.48 24.42 4,36 | 82.41 13.23 23.95




Table A-4: Estimated number of new Adult HIV Infection with uncertainty bounds
by States/UTs, 2008-2009.

2008 2009

Uncertainty bounds Uncertainty bounds
State/UT/India Estimate Lower Upper Estimate Lower Upper
AndhraPradesh 25749 14935 36950 23905 11736 34806
Karnataka 10762 8159 16394 9184 6963 14069
Maharashtra 12829 11144 15528 11287 9812 13557
Manipur 1289 718 1795 1219 641 1693
Nagafnd 806 505 1162 704 374 1086
TamifNadu 1926 692 3211 850 294 1416
Goa 315 134 495 299 116 471
Gujarat 5973 4961 9562 4283 3558 6856
Pondicherry 129 66 221 94 42 161
ArunachaflPradesh 134 100 187 134 99 188
Assam 2272 1626 3764 2540 1841 4270
Bihar 10654 7475 15143 10056 6458 14761
Chattisgarh 3577 2161 5705 3221 1801 5501
Dehi 2173 1452 3181 1970 1135 2934
Haryana 1186 830 1648 1196 739 1680
HimachaflPradesh 419 265 676 400 234 649
Jammu &Kashmir 721 445 1217 778 460 1400
Jharkhand 3553 2645 5074 3814 2748 5701
Kerata 4269 3194 5982 3968 2900 5896
Madhya Pradesh 4885 2604 7279 4806 2112 7289
Meghafaya 174 129 255 168 124 248
Mizoram 444 337 672 409 310 635
Orissa 10337 8477 13131 11268 9263 14325
Punjab 3687 2347 5376 3611 2054 5436
Rajasthan 5280 3368 7802 5018 2864 7655
Sikkim 24 17 31 23 16 30
Tripura 280 202 415 280 204 417
Uttar Pradesh 6680 4590 9596 6397 4331 9151
Uttaranchal 1014 676 1701 1196 800 1996
West Bengal 8687 5248 13584 7316 3752 12319
Andaman & Nicobar 21 11 39 21 9 39
Chandigarh 307 218 430 217 144 315
Dadra&Nagar 19 15 26 19 14 26
Daman &Diu 17 9 29 17 8 28
India 130592 89755 188261 120668 77956 177004




Table A-5: Estimated number of AIDS related deaths with uncertainty bounds

by States/UTs, 2008-2009.

2008 2009

Uncertainty bounds Uncertainty bounds
State/UT/India Estimate Lower Upper Estimate Lower Upper
Andhra Pradesh 38780 31528 46532 35694 28195 43011
Karnataka 18660 10708 26992 16355 8806 24847
Maharashtra 42695 36174 59783 36771 29380 52163
Manipur 1755 1224 2318 1700 1137 2323
Nagatnd 836 648 1056 783 586 998
Tami€Nadu 14330 10205 18162 12459 8000 16642
Goa 467 282 732 401 213 661
Gujarat 9831 6983 14761 9356 6612 14633
Pondicherry 162 95 235 131 73 196
ArunachalPradesh 45 30 64 54 36 76
Assam 415 282 618 471 304 732
Bihar 6555 5184 8319 6944 5448 8856
Chattisgarh 2032 1453 2863 2234 1569 3102
Dehi 2037 1529 2644 1772 1244 2375
Haryana 981 766 1265 973 749 1252
HimachalPradesh 793 654 976 789 654 959
Jammu & Kashmir 159 92 239 183 100 271
Jharkhand 744 538 975 836 603 1129
Kerata 1503 1106 2002 1649 1205 2219
Madhya Pradesh 6764 5363 8488 6824 5471 8487
Meghalaya 51 35 73 53 34 79
Mizoram 403 264 562 362 222 529
Orissa 2932 2295 3704 3219 2466 4121
Punjab 4145 3350 5099 3989 3199 4942
Rajasthan 5322 4275 6515 5183 4156 6411
Sikkim 9 6 13 9 6 14
Tripura 243 154 343 244 156 350
Uttar Pradesh 8795 6993 10987 8180 6283 10201
Uttaranchat 87 40 158 97 42 185
West Bengal 14181 11759 17392 14154 11784 17348
Andaman & Nicobar 41 31 55 41 31 53
Chandigarh 71 15 137 85 22 148
Dadra & Nagar 24 17 32 24 18 32
Daman & Diu 22 17 28 22 17 28
India 185870 144095 244122 172041 128821 229373




Table A-6: Estimated Adult (15+) HRG and low risk Population by State/UTs, 2009.

Estimated Lowrisk
State/UTs Population IDU MSM FSw Population
AndhraPradesh 61966835 1094 18682 85962 61861097
Karnataka 42803683 800 24926 118610 42659347
Maharashtra 80106438 3999 101031 245831 79755577
Manipur 1787132 12592 1466 6417 1766656
Nagafand 1656296 19959 1419 6597 1628321
Tami@Nadu 51389357 4031 49235 79712 51256379
Goa 1169660 935 2270 2983 1163472
Gujarat 41122828 2407 48496 71487 41000439
Pondicherry 918590 847 3468 3010 911265
ArunachafPradesh 770816 385 1099 1208 768124
Assam 20680201 1017 923 13096 20665165
Bihar 60988440 6243 4920 25543 60951734
Chattisgarh 15748082 2285 1965 22546 15721287
Defi 12735572 10872 46398 67735 12610567
Haryana 16542660 13556 45441 35228 16448434
HimachafPradesh 4958562 875 19756 10435 4927496
Jammu &Kashmir 8419234 2933 737 3961 8411603
Jharkhand 20521135 1805 3295 40476 20475558
Kerafa 26570425 10198 101942 11272 26447013
Madhya Pradesh 46193712 8856 20317 59686 46104853
Meghalaya 1913901 494 0 3183 1910224
Mizoram 735968 13748 2896 2273 717052
Orissa 28771089 3127 6033 23225 28738705
Punjab 20200888 18065 5441 49585 20127797
Rajasthan 43041765 2535 18016 53603 42967610
Sikkim 452069 391 1835 633 449209
Tripura 2642317 1146 1195 17675 2622302
Uttar Pradesh 121754725 14359 18041 35566 121686760
Uttarancha 6488948 2010 1540 7400 6477998
West Bengal 65287100 17300 20800 57800 65191200
Andaman &Nicobar 305023 0 606 470 303947
Chandigarh 931057 3519 3349 5492 918696
Dadra&Nagar 219,135 0 739 0 218,396
Daman &Diu 177,372 0 577 214 176,581

Source: Projected popufations derived by EasyProj in the Spectrum Package devebped by John Stover
using India Census figures and Expert group popufation projections.




Table A-7: State-wise demographic parameters viz., Adult birth rate- ratio of annual birth to adult
population (15+), Survival to age 15 (l,;), Adult mortality-ratio of annual deaths to adult
population in 15+ (4 15+) and Adult population growth rate (15+) by state/UTs, 2009.
Adultbirth Survivalto Adult mortality | Adultpopulation
State/UTs rate (15+)* age 15 (115) in 15+ (p) growth rate
Andhra Pradesh 0.0248 0.9067 0.0087 0.0144
Karnataka 0.0270 0.9113 0.0085 0.0163
Maharashtra 0.0245 0.9310 0.0078 0.0153
Manipur 0.0213 0.8862 0.0050 0.0171
Nagatand 0.0233 0.8862 0.0046 0.0158
Tami€Nadu 0.0208 0.9303 0.0086 0.0099
Goa 0.0189 0.9310 0.0079 0.0163
Gujarat 0.0317 0.8986 0.0075 0.0174
Puducherry 0.0218 0.9303 0.0089 0.0117
ArunachafPradesh 0.0347 0.8862 0.0062 0.0245
Assam 0.0346 0.8663 0.0091 0.0180
Bihar 0.0455 0.8556 0.0072 0.0241
Chhattisgarh 0.0393 0.8359 0.0089 0.0238
Dehi 0.0250 0.8862 0.0053 0.0210
Haryana 0.0343 0.8953 0.0076 0.0220
HimachafPradesh 0.0240 0.9124 0.0087 0.0180
Jammu & Kashmir 0.0255 0.9124 0.0061 0.0145
Jharkhand 0.0388 0.8556 0.0077 0.0227
Kerala 0.0188 0.9785 0.0082 0.0103
Madhya Pradesh 0.0426 0.8359 0.0085 0.0222
Meghataya 0.0339 0.8862 0.0080 0.0169
Mizoram 0.0238 0.8862 0.0051 0.0165
Orissa 0.0300 0.8590 0.0096 0.0159
Punjab 0.0232 0.9264 0.0082 0.0164
Rajasthan 0.0422 0.8582 0.0067 0.0246
Sikkim 0.0244 0.8862 0.0052 0.0155
Tripura 0.0207 0.8862 0.0059 0.0168
Uttar Pradesh 0.0466 0.8633 0.0089 0.0245
Uttarakhand 0.0302 0.8633 0.0063 0.0242
West Bengal 0.0237 0.8959 0.0071 0.0178
Andaman & Nicobar 0.0256 0.9303 0.0065 0.0285
Chandigarh 0.0219 0.9264 0.0050 0.0144
Dadra & Nagar Havef 0.0374 0.8986 0.0058 0.0166
Daman & Diu 0.0239 0.8986 0.0056 0.0166




Table A-8: State-wise number of Adults Receiving ART, 2004-2009.
State/UT 2004 2005 2006 2007 2008 2009
AndhraPradesh 671 2214 7154 28745 40903 69165
Karnataka 549 2736 4933 13145 19448 40320
Maharashtra 1533 7277 12574 31711 43924 74935
Manipur 393 1321 2354 3804 4294 5605
Nagatnd 50 131 308 695 921 1736
TamifNadu 1020 9249 12523 23581 26930 41322
Goa 0 183 337 498 646 1016
Gujarat 0 1047 1389 5127 6798 14906
Pondicherry 0 48 362 334 267 595
ArunachafPradesh 0 3 0 17 25 28
Assam 0 33 147 344 537 915
Bihar 0 0 403 1709 2998 5665
Chattisgarh 0 0 0 556 893 1504
Dehi 702 1902 2915 3735 4743 7492
Haryana 0 0 175 701 965 1594
HimachalPradesh 0 22 102 368 434 862
Jammu &Kashmir 0 60 103 286 417 563
Jharkhand 0 81 136 570 828 1535
Kerata 0 1394 1550 2525 2920 4500
Madhya Pradesh 0 309 738 1825 2156 3692
Meghafya 0 0 0 14 33 86
Mizoram 0 0 37 172 327 705
Orissa 0 0 62 714 779 2385
Punjab 104 0 301 1756 2982 5054
Rajasthan 11 760 1211 2997 3966 6963
Sikkim 0 0 2 13 18 30
Tripura 0 0 0 22 44 120
Uttar Pradesh 0 961 2058 4219 6710 11422
Uttaranchat 0 0 46 221 318 631
West Bengal 0 709 1355 2638 3315 6096
Chandigarh 0 569 896 1403 1174 1688
India 5,033 31,009 54,171 134,445 180,713 313,130




Table A-9: State-wise number of children receiving ART, 2004-2009.

State/UT 2004 2005 2006 2007 2008 2009
AndhraPradesh 2 22 307 1,880 2,646 3,384
Karnataka 21 81 324 1,198 1,928 2,466
Maharashtra 1 264 821 2,383 3,357 4,293
Manipur 37 99 180 355 406 519
Nagafand 3 9 15 45 65 83
TamifNadu 82 389 920 1,655 1,950 2,494
Goa 0 6 20 26 37 47
Gujarat 0 45 59 267 416 532
Pondicherry 0 12 26 36 43 55
ArunachafPradesh 0 0 0 0 0 0
Assam 0 0 4 14 18 35
Bihar 0 0 10 66 124 159
Chattisgarh 0 0 0 43 926 123
Dehi 56 157 277 329 417 533
Haryana 0 0 3 29 51 65
HimachafPradesh 0 1 9 47 63 81
Jammu &Kashmir 0 0 0 19 29 37
Jharkhand 0 4 5 26 38 49
Kerata 0 30 114 148 171 219
Madhya Pradesh 0 28 60 140 161 206
Meghalaya 0 0 0 1 1 1
Mizoram 0 0 0 13 24 31
Orissa 0 0 0 19 39 50
Punjab 16 0 17 102 193 247
Rajasthan 4 25 76 205 283 362
Sikkim 0 0 0 0 1 1
Tripura 0 0 0 0 1 1
Uttar Pradesh 0 30 81 192 353 451
Uttaranchat 0 0 3 21 29 37
WestBengal 0 21 48 98 136 174
Chandigarh 13 11 31 38 30 35
India 235 1,234 3,410 9,395 13,106 16,770




Table A-10: State-wise number of Women Receiving PPTCT, 2003-2009.

State/UTs/India 2003 2004 2005 2006 2007 2008 2009
Andhra Pradesh 0 0 1,337 2,964 3,605 3,925 3,936
Karnataka 0 0 242 602 957 2,163 2,200
Maharashtra 0 97 486 1,035 1,711 2,673 2,844
Manipur 0 16 43 166 187 204 201
Nagafand 0 0 21 37 41 121 119
Tami2Nadu 0 0 1,237 553 1,674 2,832 1,537
Goa 0 4 16 48 64 46 56
Gujarat 0 10 92 199 270 377 506
Pondicherry 0 0 1 11 32 0 21
ArunachalPradesh 0 0 0 0 2 2 2
Assam 0 0 5 17 22 33 37
Bihar 0 2 3 40 71 65 117
Chattisgarh 0 0 0 0 29 17 61
Dehi 12 32 53 67 81 141 220
Haryana 0 0 0 21 19 28 43
Himacha£Pradesh 0 0 0 1 3 15 15
Jammu & Kashmir 0 0 0 0 5 1 13
Jharkhand 0 0 0 0 10 55 38
Keraa 0 16 40 65 80 113 81
Madhya Pradesh 0 0 3 4 19 29 109
Meghalaya 0 0 0 0 0 3 11
Mizoram 0 0 1 16 26 57 98
Orissa 0 0 5 34 10 100 96
Punjab 0 0 2 5 19 77 92
Rajasthan 0 6 21 17 72 99 191
Sikkim 0 0 0 1 0 6 1
Tripura 0 0 0 0 0 1 2
Uttar Pradesh 0 0 5 19 107 107 198
Uttaranchat 0 0 3 1 4 19 17
West Bengal 2 26 44 83 139 135 189
Andaman & Nicobar

Chandigarh 0 13 1 31 38 30 35
Dadra & Nagar Have# 0 0 0 0 2 0 6
Daman & Diu 0 0 0 0 1 0 2
India 14 222 3,671 6,037 9,300 13,474 | 13,094




Table A-11: Estimated Number of Mothers needing PMTCT with Uncertainty bounds
by States/UTs, 2008-2009
2008 2009
Uncertainty bounds Uncertainty bounds

State/UT/India Estimate Lower Upper Estimate Lower Upper
Andhra Pradesh 8429 4443 12871 7919 4183 12111
Karnataka 4728 2434 7847 4369 2249 7264
Maharashtra 7225 3663 12049 6362 3239 10559
Manipur 202 104 323 186 95 296
Nagatnd 138 73 212 129 69 199
Tami€Nadu 2378 1178 3821 2063 1018 3304
Goa 90 41 164 85 38 157
Guijarat 2963 1584 5164 2771 1479 4841
Pondicherry 36 19 58 34 18 54
Arunacha£Pradesh 33 17 53 36 18 59
Assam 263 124 453 306 144 535
Bihar 3170 1686 4905 3174 1679 4996
Chattisgarh 975 496 1611 992 506 1650
Defhi 473 250 746 466 246 736
Haryana 391 205 618 393 207 631
HimachalPradesh 148 75 235 137 68 218
Jammu & Kashmir 85 41 141 95 46 159
Jharkhand 463 241 727 527 273 844
Kerafa 638 340 1022 681 361 1081
Madhya Pradesh 2321 1201 3624 2189 1144 3444
Meghafya 21 11 36 23 12 40
Mizoram 63 31 107 61 30 104
Orissa 1230 637 1942 1370 711 2167
Punjab 1001 526 1582 957 506 1511
Rajasthan 1916 1035 3020 1846 982 2924
Sikkim 3 2 6 4 2 6
Tripura 59 29 101 58 28 99
Uttar Pradesh 3252 1690 5259 3082 1618 4985
Uttaranchat 94 46 162 116 57 204
West Bengal 2952 1531 4550 2766 1436 4299
Andaman & Nicobar 2 1 3 2 1 3
Chandigarh 47 25 73 48 26 75
Dadra & Nagar 6 3 10 5 3 9
Daman & Diu 5 2 8 5 2 8
India 45800 23784 73503 43257 22494 69572
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