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Foreword

Disease burden exercise is about quantifying the impact of a disease on the health and well-being of
a population. It is fundamental to public health response not only for monitoring the magnitude and
trajectory of an epidemic to prioritize locations and populations for interventions but also for allocating
resources and evaluating the effectiveness of health policies and programmes. As one of the best practices
for evidence-based decision making under the National AIDS and STD Control Programme (NACP) of the
Government of India, HIV burden estimation through robust institutional arrangements is integral to the
national AIDS response since 1998. Seventeen rounds of HIV burden estimations have been completed
under NACP till now.

HIV Estimates 2022, the latest round, updates the evidence on the level and trend of the HIV epidemic in
India on key parameters of prevalence, incidence, mortality and elimination of vertical transmission of HIV.
These updates are critical to measure country’s progress on Goal 1 of reduction of new infections, Goal 2
of reduction of AIDS-related mortality and Goal 3 of elimination of vertical transmission of HIV. Based on
UNAIDS's recommended 'Spectrum’ model and using the most recent population projections, fertility
estimates, programmatic and epidemiological data as inputs, this report details the method, inputs and
findings of the HIV burden estimates 2022 by States/UTs.

HIV Estimates 2022 shows that the national AIDS response continues to be successful in preventing
new infections, AIDS-related deaths, and vertical HIV transmission. It does, however, also demonstrate
rising new infection trends in some States, which is a matter of concern. Despite the decline, the vertical
transmission rate is still too high. Clearly there is no room for complacency, and we must constantly push
ourselves to broaden the horizon for integrated AIDS response at the most local level to accelerate the
country’s progress towards ending the AIDS epidemic as a public health threat.

(V. Hekali Zhimomi)

6" Floor, Chandralok Building, 36 Janpath, New Delhi-110001 Tel.: 011-23325331, Fax: 011-23351700
E-mail: dgoffice@naco.gov.in
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Preface

Aligned with the United Nations’ Sustainable Development Goals 3.3, National AIDS and STD Control
Programme (NACP) is committed to ending AIDS epidemic as a public health threat by 2030 through
comprehensive prevention, detection and treatment services. Phase-V of NACP targets a reduction of
80% new HIV infections and AIDS-related deaths by 2025-26, compared to the 2010 baseline. Additionally,
it aims for dual elimination of vertical transmission of HIV & STI, as well as elimination of HIV/AIDS-
related stigma.

In the third year of NACP Phase-V, the 'HIV Estimations 2022: Technical Report’ plays a crucial role by
providing updated estimates on key indicators of prevalence, incidence, mortality, and need for elimination
of vertical transmission of HIV (EVTH) for all States & Union Territories of India. This comprehensive report
covers the context, methodology, results (both nationally and at the State/UT levels), and programme
implications across five chapters. Highlighting elevated epidemic levels in multiple States in north-eastern
India, the report underscores the need for concentrated attention on detailed planning tailored to the
specific characteristics of the local epidemic and community contexts.

Spearheaded by NACO's SI-Surveillance & Epidemiology division, ten institutes (AlIMS-New Delhi, ICMR-
NIMS-New Delhi, ICMR-NARI-Pune, ICMR-NIE-Chennai, ICMR-NICED-Kolkata, PGIMER-Chandigarh,
AlIMS-Bhubaneshwar, AlIMS-Jodhpur, VMMC & SH-New Delhi, and RIMS-Imphal) collaborated under
the Integrated and Enhanced Surveillance and Epidemiology Framework of NACP Phase-V. This technical
report is a product of these collaborative efforts, and we extend our appreciation to each institute for their
role in developing this report. We are confident that the epidemiological insights presented in this report
will not only inform stakeholders about the current status of the epidemic but will also inspire them to
refine their strategies in pursuit of the 2030 end goal.

(Nidhi Kesarwani)

9" Floor, Chandralok Building, 36 Janpath, New Delhi-110001 Tel.: 011-23325343, E-mail: dir@naco.gov.in
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Preface

HIV burden estimation is a major activity within the Integrated and Enhanced Surveillance and
Epidemiology (IESE) framework under the National AIDS and STD Control Programme (NACP). National
AIDS Control Organisation (NACO) undertakes the estimation process in collaboration with the Indian
Council of Medical Research-National Institute of Medical Statistics (ICMR-NIMS) as the apex technical
body for HIV estimation in India. The estimates bring forth updated epidemiological evidence for
understanding the trends of HIV epidemic and its burden at the national as well as State/Union Territory
(UT) levels, which is critical for the decision makers for programme planning and channelizing resources
at geographical and key population levels.

The 2022 HIV estimates were generated under the expert guidance of the Technical Sub-Group on HIV
Burden Estimation. The methods and results were reviewed and approved by the oversight bodies, namely
the Technical Working Group and the Technical Resource Group on HIV Surveillance and Epidemiology,
which comprise of epidemiologists, public health experts, demographers, statisticians, and monitoring
& evaluation experts. The current round of estimates was computed using the Spectrum version 6.24
as recommended by UNAIDS. The State/UT Spectrum files were updated with the latest demographic
as well as programme and epidemiological data. The 2022 estimates provide an updated and sound
understanding of the trajectory of HIV epidemic in India in the form of prevalence, incidence and AIDS-
related deaths.

| would like to acknowledge the entire ICMR-NIMS team, in particular Dr. Damodar Sahu, Scientist G
and Focal Person of HIV Estimations, along with other team members: Dr. KH Jiten Kumar Singh,
Scientist E; Dr. Vishal Deo, Scientist C; Dr. Barnali Deka, Project Coordinator; Dr. Anmol Daulat, Junior
Consultant (Epidemiology); and Mr. Pravesh Kushwaha, Data Programmer.

Dr. Himanshu Kr. Chaturvedi
Scientist G & Director (In-Charge), ICMR-NIMS
Co-Chair, Technical Sub-Group on HIV Burden Estimation
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Message

On behalf of UNAIDS, | would like to recognize the Government of India (Gol) for remaining firmly committed to achieving
the Sustainable Development Goal of ending the AIDS epidemic as a public health threat by 2030. To advance towards
this goal and build on all the progress made over the last several decades, the National AIDS and STD Control Programme
phase-V (2021 to 2026) has been launched by GOI with a sizeable domestic resource envelop allocation and clear
targets set for 2026, which include: ensuring an 80% reduction in annual new HIV infections and AIDS-related deaths,
and elimination of vertical transmission of HIV. A key data source to monitor progress towards these targets and inform
planning and resource allocation process is the annual HIV estimates. The 2022 round of HIV estimates is the latest in the
series of HIV estimates in India.

The 2022 round of HIV estimates has been generated by the National AIDS Control Organisation, Ministry of Health
and Family Welfare (NACO, MoHFW) in collaboration with ICMR-NIMS, Regional Institutes, and other members of the
NACO Technical Sub-Group (HIV Burden Estimation) who have worked under the oversight of the high-level TWG and
TRG (Surveillance and Epidemiology) bodies. The 2022 round of HIV estimates have been generated using the UNAIDS-
recommended Spectrum software version 6.24 and following rigorous scientific methods and adherence to robust processes.

The HIV estimates highlight the overall declining epidemic at the national level, which is commendable. However, it equally
indicates the need to keep reinforcing AIDS response efforts as planned, as 2.467 million people continue to be affected by
HIV - and it is important that they get to know their HIV status quickly and are put on treatment and are virally suppressed
at the earliest possible. Annual new HIV infections have declined by 42% from 2010 to 2022 (around 66,000 estimated in
2022), which is notable. But more needs to be done to reduce it by 80% from 2010 to 2026 by scaling up HIV prevention
efforts and reaching the unreached populations as envisaged under NACP-V. Annual AIDS-related deaths have reduced
significantly by nearly 77% from 2010 to 2022 (nearly 40,000 estimated in 2022) because of the free national HIV treatment
programme, and these efforts must be sustained and expanded so that the target of 80% decline from 2010 to 2026 can be
quickly reached and surpassed in order to achieve zero AIDS-related deaths.

At the State level, the epidemic is highly diverse, for which tailored State and district-level action planning is ever critical. For
instance, three States with the highest adult HIV prevalence are in the north-eastern part of India (Mizoram, Nagaland and
Manipur). However, considering the total population size, the number of people living with HIV is estimated to be the highest
in Maharashtra, Andhra Pradesh, Karnataka, Uttar Pradesh, Tamil Nadu, Telangana, Bihar and Gujarat at over 1,00,000 each.
Five States with the highest incidence per 1000 uninfected population include Mizoram, Nagaland, Meghalaya, Manipur
and Tripura. The top five States that are estimated to have the highest number of annual new HIV infections in 2022 are
Uttar Pradesh, Bihar, Andhra Pradesh, Maharashtra and Karnataka - they also account for the highest need for services to
eliminate vertical transmission of HIV. Annual AIDS-related deaths are declining in nearly all States, except for Puducherry,
Arunachal Pradesh, Tripura and Delhi where it is estimated to be increasing from 2010 to 2022.

On behalf of UNAIDS, I would like to congratulate NACO, ICMR-NIMS, Regional Institutes and all other members of the
Sub-Group (HIV Burden Estimation), TWG and TRG for bringing out these quality estimates. | encourage all stakeholders
to review this technical report on the 2022 HIV estimates as it provides rich information on the status of the HIV epidemic
in the country and a basis to inform future programme planning, along with other key data, as the NACP-V approaches its
mid-year.

UNAIDS remains committed to supporting national efforts led by NACO to achieve the NACP-V goals towards the 2030
Sustainable Development Goals with partners and the civil society.

David Bridger
UNAIDS Country Director for India
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.. Executive Summary

Introduction

Disease burden estimation is an integral part of the National AIDS and STD Control Programme (NACP)
to provide updated evidence on the status of the HIV/AIDS epidemic in India. The exercise of model-
based HIV estimation is undertaken periodically by the National AIDS Control Organisation (NACO),
Ministry of Health and Family Welfare (MoHFW). HIV burden estimation in India is carried out by NACO
in accordance with the recommendations of the NACO's Technical Sub-Group (HIV Burden Estimation)
and in collaboration with Indian Council of Medical Research - National Institute of Medical Statistics
(ICMR-NIMS), New Delhi and other regional institutes for surveillance and epidemiology under NACP.
The entire estimation process uses Spectrum software, which is a UNAIDS-supported suite of easy-to-use
models to facilitate analysis, planning and advocacy for various public health programmes. HIV Estimates
2022 is the latest round in the series of HIV burden estimation in India under the NACP, based on latest
evidence on demographics, programme coverage and epidemiology. Spectrum version 6.24 was employed
to generate results for the current round of estimation. The methods and results were duly approved by
the Technical Working Group (TWG) (Surveillance & Epidemiology) and the Technical Resource Group
(TRG) (Surveillance & Epidemiology) under NACP after extensive deliberations. This technical report
presents the comprehensive methodology used in the estimation process, and provides the results on key
epidemiological parameters of prevalence, incidence, mortality and associated programmatic needs at the
national and sub-national (State/UT) levels.

Process

HIV burden estimation is one of the activities carried out at the national and State/UT-levels by NACO. The
rigorous iterative process was initiated in February 2023, The Technical Sub-Group (HIV Burden Estimation)
met on 17 February where NACO and ICMR-NIMS presented the methodology and implementation plan
for the 2022 round of HIV estimation using Spectrum software. It was further deliberated by the group of
experts and stakeholders participating in the national capacity building-cum-consultation workshop held
during 21-23 March 2023. Two more meetings of the Sub-Group were held on 12-13 April 2023 and 29
April 2023 to review all the data inputs and methods as well as to validate the results. Methods and results
were then presented before the TWG (Surveillance & Epidemiology) in its meeting on 3 May 2023. The
State/UT Spectrum models were then revised to include the feedback from the TWG. Subsequently, the
method and results of HIV estimation were presented for perusal and approval of the TRG (Surveillance &
Epidemiology) on 16 May 2023.

India HIV Estimates 2022



Method

The 2022 round of HIV burden estimation was conducted using the latest version 6.24 of the Spectrum
model. Population sizes and its projection till 2036 for 34 States/UTs were updated in the demographic
projection module (DemProj module) of Spectrum using the population forecasts from 2011 to 2036
published by the Technical Group, National Commission on Population, in continuation with the key update
introduced in the 2021 round of estimation.

DemProj model has two important updates on total fertility rate (TFR) and age-specific fertility rate (ASFR).
For the period 2016 to 2020, TFR and ASFR were updated using the latest sample registration system
(SRS) reports; and from 2021 to 2036, TFR was projected using the method suggested by the National
Commission on Population expert group. Since SRS data was not available for some of the States in the
north-eastern (NE) region and UTs, results from the National Family Health Survey (NFHS-4 and NFHS-
5) were used in these States/UTs to update both TFR and ASFR for the survey years 2015 and 2021, with
interpolation between these two-time points.

Programme data on the number of HIV-positive pregnant women and mothers receiving antiretroviral
therapy (ART) for elimination of vertical transmission of HIV (EVTH) and the number of adult males and
females as well as children alive and on ART have been updated for the year 2022 in the AIM module of
Spectrum. Programme data was entered into the AIDS Impact Module (AIM) after careful deliberation
and analysis considering domicile data from Maharashtra/Mumbai, Karnataka, Tamil Nadu, Delhi and
Chandigarh. Programme coverage from 2023 to 2036 was projected using a percentage increase in
observed values of 2020 and 2021 and applying this rate of increase to future years with a capping at 95%
coverage.

The projection of key population sizes from 1981 to 2036 has been updated using the latest key population
mapping and size estimation data for the year 2022. The latest population sizes for female sex workers
(FSW), men who have sex with men (MSM), injecting drug users (IDU) and hijra/transgender (H/TG)
people have been added to 2022 along with the previously estimated 2009 population sizes estimates for
FSW, MSM and IDU (for H/TG people, the population size estimate exercise was implemented in 2012 and
hence was the year of reference). Population sizes for intermediate years between 2009 and 2022 (2012 to
2022 for H/TG people) have been interpolated, and the percent distribution for the population groups was
taken constant for the historical years 1981 to 2009 as well as for the future years 2022 to 2036. Also, the
State/UT-wise proportion of females among the total IDU population was updated based on the evidence
from the 2022 p-MPSE exercise. Routine testing (RT) data from the antenatal care (ANC) census and
targeted intervention (TI) programme have been updated for 2022.

The R-Hybrid model has been used to fit the epidemic curve for the general population in the States/
UTs with 10 or more HIV sentinel Surveillance (HSS) sites. The classic model of Estimation and Projection
Package (EPP) has been used for fitting the epidemic curve among the general population in the rest of
the States/UTs. EPP was also used to fit the epidemic curve for the high-risk group (HRG) population in
all States/UTs. HIV prevalence data from NFHS-4 (2015-16) and IBBS (2014-15) were used to calibrate the
prevalence curve for the general and HRG populations, respectively.

Results

HIV burden estimates 2022 highlights the latest and updated information on India's HIV epidemic, which
would help us understand the trends in key indicators, and thus enable efficient programme planning at the
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State/UT levels. There have been declining trends of the HIV epidemic in most States/UTs and a reduction in
the number of annual new HIV infections and AIDS-related deaths during the period 2010-2022. However,
the progress towards the NACP-V goal of achieving an 80% decline in annual new HIV infections (ANIs)
and AIDS-related deaths (ARDs) from 2010 to 2025 would require more intensive and targeted efforts. Key
findings from the 2022 round of HIV estimation have been summarized in the following paragraphs.

Adult (15-49 years) HIV prevalence in India has declined considerably since 2000, falling from 0.56% in
2000 to 0.32% in 2010 and further declining to 0.20% in 2022. The NE States of Mizoram, Nagaland and
Manipur are estimated to have the highest adult HIV prevalence, followed by Andhra Pradesh, Telangana,
Karnataka, Meghalaya and Delhi, with prevalence ranging between 0.70% and 0.30%. The trend in adult
HIV prevalence continues to be heterogeneous across States/UTs over the years. Southern States display
declining trends, unlike the rising trends in Mizoram, Arunachal Pradesh, Meghalaya and Tripura.

The number of people living with HIV (PLHIV) in India is estimated at around 24.67 lakhs in 2022, with adults
(15+ years) accounting for 97% of total PLHIV. States with the highest number of PLHIV are Maharashtra,
Andhra Pradesh and Karnataka, followed by Uttar Pradesh, Tamil Nadu, Telangana, Bihar and Gujarat.
Together, these eight States account for around 72% of the national PLHIV burden. Maharashtra and
Andhra Pradesh are estimated to have more than 3 lakh PLHIV among the adult population (15+ years).

ANls are estimated at around 66.41 thousand in 2022 in India, with adults accounting for 94% of the total
new infections. Uttar Pradesh, Bihar, Andhra Pradesh, Maharashtra and Karnataka are the top five States,
with each having ANIs of over 3 thousand cases, collectively representing 48% of the total ANIs. These five
States also have the highest estimated ANIs among the adult population. There has been a 42% decline
in ANIs at the national level from that of 2010. Kerala has seen the highest decline in ANIs from 2010 at
77%, followed by Telangana, Karnataka, Andaman and Nicobar Islands, Maharashtra and Punjab, unlike
the increase observed in Tripura, Arunachal Pradesh, Meghalaya, Assam, DNH&DD and Goa. Estimates of
HIV incidence per 1000 uninfected population are highest for Mizoram, Nagaland, Meghalaya, Manipur and
Tripura, with incidence rates being above 0.20 in each of these States. The HIV incidence rate was found to
be declining in nearly all other States/UTs over the years.

The total number of annual ARDs in India is estimated at around 39.60 thousand in 2022. Andhra Pradesh,
Maharashtra and Karnataka have the highest estimated ARD. With more than 6 thousand cases in each
State, they account for around 50% of the national total. These three States also have the highest estimated
ARD among the adult population. There has been an approximate 77% decline in ARD at the national
level from that of 2010. Goa has seen the fastest drop in ARD from 2010 at 90%, followed by Kerala and
Telangana, unlike the increase observed in Puducherry, Arunachal Pradesh, Tripura and Delhi. ARD per
1,00,000 population is estimated to have declined from 25.75 in 2005 to 14.34 in 2010 and reduced further to
an estimated 2.90 in 2022. It is estimated to be highest in Manipur, followed by Andhra Pradesh, Nagaland,
Karnataka and Mizoram. The trend in AIDS mortality rate is estimated to be declining in nearly all other
States/UTs over the years.

The estimated number of HIV-positive mothers needing EVTH-related services is estimated at around
20.70 thousand in 2022, indicating a 34% decline since 2010. Bihar, Maharashtra, Uttar Pradesh, Andhra
Pradesh and Karnataka are the five States with the highest need, accounting for 49% of the total EVTH-
related services need in India.
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Chapter 1
- . Introduction

Overview

India has developed a robust HIV sentinel surveillance (HSS) system for tracking of HIV trends and to
understand the epidemic patterns at national, State and district levels. The data collected through this
system play a crucial role in making informed decisions and shaping policies related to HIV prevention and
treatment. The primary sources of information used for policy formulations for the prevention and control
of HIV/AIDS in India are the estimations on adult HIV prevalence, the total number of PLHIV, incidence
(ANIs), annual ARDs, and need of services for elimination of vertical transmission of HIV (EVTH). These
key indicators provide meaningful insights on the burden and trends of the HIV epidemic, and are critical
resources for programme planning, prioritization and resource allocation process.

India has adopted the ambitious '95-95-95' fast-track targets to end the global AIDS epidemic. Decentralized,
sub-national-level programme planning, implementation and monitoring is an integral component of NACP.
New strategies have been adopted by NACO such as ‘Dolutegravir-based regimen, ‘Treat All, ‘Mission
Sampark' and ‘Sampoorna Suraksha Kendra!

Model-based HIV estimates are crucial information in a country like India as it is not possible to enumerate
PLHIV by performing census-based testing of each individual for HIV regularly. Similarly, it is not possible
to count the number of ARD because it will require investigation into the cause of all reported deaths.
Model-based estimates provide scientifically appropriate and programmatically acceptable information on
the level and trends of the HIV epidemic, which can inform decisions related to resource allocation and
planning and insight into the impact of the AIDS response.

HIV Estimation 2022

The first HIV estimation in India under NACP was conducted in 1998 using an indigenous spreadsheet
method. Since then, the process of HIV estimation in the country has evolved significantly, marking a
substantial advancement in our understanding and monitoring of the HIV epidemic. Estimates for key
HIV indicators in 2022 have been generated using the software Spectrum version 6.24. The Spectrum is
continuously updated and improved to provide epidemic update using the latest evidence. These newer
versions are improved to reflect the emerging scientific evidence as per the recommendation of the UNAIDS
team on HIV Estimates, Projections and Modelling. A detailed explanation of the recent modifications in the
Spectrum version for generating estimates can be found in Chapter 2.
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HIV burden estimation is a periodic exercise under the robust surveillance and epidemiology system of NACP
inIndia. NACO has designated the Indian Council of Medical Research-National Institute of Medical Statistics
(ICMR-NIMS), New Delhi, as the nodal institute to anchor the HIV burden estimation under the guidance
of the NACO's Technical Sub-Group (HIV Burden Estimation), Technical Working Group (Surveillance
and Epidemiology) (TWG-S&E) and Technical Resource Group (Surveillance and Epidemiology) (TRG-
S&E). The members include multidisciplinary subject matter experts and representatives from national
and regional institutes (S&E), State AIDS Control Societies (SACS), International Institute for Population
Science (IIPS), independent experts, other key national partners who are part of the national surveillance
and epidemiology system, and UNAIDS.

The 2022 HIV estimates provide the updated and most comprehensive information on the HIV epidemic,
where HIV estimates on the following key indicators have been generated at the national level and for 34
States/UTs by age, sex and population group: adult HIV prevalence (number of PLHIV), HIV incidence
(number of ANIs), mortality (number of annual ARDs), and need of services for EVTH.

There are five chapters in the technical report on HIV estimates. This first chapter introduces the objectives
and process of generating the HIV estimates for the national and State/UT-levels. The second chapter
describes the tools and methods used for the generation of estimates. The third and fourth chapters
highlight the results on various indicators for India and States/UTs, respectively. The fifth chapter presents
a discussion of the key findings. The report also has nine annexures. The members of the NACO's Sub-
Group (HIV Burden Estimation) are presented under annexure 1. Annexure 2 highlights the institutional
arrangements for surveillance and epidemiology. The members of NACO's TWG and TRG are presented
under annexures 3 and 4 respectively. Annexures 5-8 present estimates on key indicators at the national
and State/UT levels. State/UT-wise factsheets are presented in Annexure 9.

Objectives

The overarching objective of the 2022 HIV estimation round is to generate HIV estimates using the latest
demographic, programme and epidemiological data inputs, updated tools and methods, and to follow a
rigorous scientific process.

The specific objectives of 2022 HIV estimations are as follows:

1. To generate HIV estimates for the key indicators of adult HIV prevalence (number of PLHIV), HIV
incidence (number of ANIs), mortality (number of annual ARD) and need of services for EVTH for 34
States/UTs using the latest UNAIDS-recommended Spectrum modelling tool version 6.24.

2. To analyse the epidemic patterns at various geographic levels, understand key trends, and measure
progress towards the following national targets listed in the NACP-V (2021-2026): progress towards
achieving an 80% decline in ANIs as well as ARD from 2010 to 2026, and EVTH by 2025.

This report focuses on the method, results and key findings from the 2022 HIV estimation exercise, which
has been implemented at the national and State/UT levels.
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Process

HIV estimation is one of the major activities under the NACQO's Integrated and Enhanced Surveillance
and Epidemiology Framework (IESE) for NACP-V, which was carried out by the Sub-Group (HIV Burden
Estimation), TWG-S&E and TRG-S&E. NACO and ICMR-NIMS presented the method for 2022 HIV
estimates using Spectrum modelling tool at the Capacity Building-cum-Consultation workshop, held
during 21-23 March 2023. To compile this technical report on HIV estimates for 2022, a series of steps
were followed (see Table 1):

Table 1: Key Steps in the 2022 HIV Estimation Process

30 January -

1 Regional Capacity Building Workshop 3 February 2023

First meeting of the Technical Sub-Group to discuss timeline and

2 17 February 2023
process

3 Capacity Building-cum-Consultation Workshop 21-23 March 2023

4 Inputs data compilation, review and finalization géolzl\garch =© gl

5 Creation of State-wise projections, their review and finalization 6-11 April 2023

6  Second meeting of the Technical Sub-Group to review curve fitting ~ 12-13 April 2023

Incorporation of inputs/feedback from the second Sub-Group

7 meeting 14-28 April 2023

8 Third meeting of the Technical Sub-Group review draft results 29 April 2023

9 Incorporation of inputs/feedback from third Sub-Group meeting 30 April - 2 May 2023
10 Meeting of the TWG for presentation of method and results 3 May 2023

1 Incorporation of inputs/feedback TWG and Preparation for the TRG ~ 4-15 May 2023
12 Meeting of the TRG for presentation of method and estimates 16 May 2023
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Chapter 2

.. Methodology and

.+ Data Inputs

The HIV estimates for 2022 were generated using the Spectrum modelling programme version 6.24 and
scientific methodologies confirmed by the National Technical Resource Group (TRG) on HIV Surveillance
and Epidemiology. This chapter delivers a summary of the techniques and approaches used to create the

2022 HIV estimates at the national and State/UT levels.

Tool

Since 2006, the UNAIDS-supported Spectrum programme has been used in India for HIV estimation along
with the Estimation and Projection Package (EPP). EPP was incorporated as part of the Spectrum AIM

(AIDS Impact Module) in 2011 and has since been employed.

HIV estimation uses two modules - DemProj for demographic projections, and AIM for predicting the effects
of the epidemic and providing estimates on key indicators for programme planning such as prevalence,
incidence and death. Figure 1 depicts the Spectrum (AIDS Impact Module) conceptual framework.

Figure 1: Spectrum Model Overview
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Every year, the Spectrum software is updated based on evidence generated from the most recent global studies
recommended for inclusion by an international group of multidisciplinary experts from various countries who
are members of the UNAIDS Global Reference Group on HIV Estimates, Projections and Modelling.

UNAIDS-recommended Spectrum 6.24 version was employed for HIV projections in 2022. There were a
few modifications in the Spectrum 6.24 version vis-a-vis 6.18 version which was used for the 2021 cycle. The
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box below summarizes some of the important improvements made to the Spectrum model for concentrated
epidemics. More information can be found elsewhere.!

Box 1: Improvements Made to the State/UT Spectrum Model for Concentrated Epidemics

4 )

» Two major updates in DemProj included updating TFR and ASFR.

» TFR was updated from 2016 to 2020, taking values from the latest SRS reports.

v

TFR was projected for the year 2021-2036 using the same method proposed by the Technical
Group for Population Projection of the Ministry of Health and Family Welfare (MoHFW).

» TFR was calculated using NFHS-4 and NFHS-5 for small States in the NE region and UTs where
SRS data was not available. The data was interpolated between the two years of 2015 and 2021.

» In DemProj, the ASFR distribution was also updated. ASFR for the years 2016-2020 was updated
using SRS reports. Similarly, NFHS data was used for the small NE States and UTs.

» In EPP model, a major update was to include all four major categories of HRGs in all the States,
which was not available in the 2021 estimation.

v

Key population in EPP model was updated by using the latest data from NACP.

v

Key population as a proportion of total 15-49 years was calculated in Spectrum and assumed to
be constant for future years from 2022 to 2036.

» Data on key population size estimates was available for FSW, MSM and IDU for the year 2009,
while for H/TG people it was available for the year 2012 from the earlier round of key population
mapping and size estimation exercise. That data was inputted to the years 2009 and 2012
respectively in Spectrum. Interpolation was done for the period 2009-2022 (or 2012-2022 for H/
TG people).

» Another major change was to update the proportion of males who were assumed to be IDU in
the population configuration section of Spectrum. Till the last 2021 HIV estimation round, 90% of
IDUs were assumed to be males. This was updated considering the data from the Programmatic
Mapping and Population Size Estimation (p-MPSE) conducted by NACO in 2022.

N J

Method

The NACO Sub-Group (HIV Burden Estimation) constructed 34 unique State/UT Spectrum models
to generate State/UT-specific information on key epidemic indicators. The aggregate function of the
Spectrum modelling tool was used to obtain national-level results by aggregating the State/UT models.

As a result, before obtaining national estimates, the initial step was to create the 34 State/UT models.
Similar to the previous rounds, the technique employed was to view the final Spectrum files from the
previous estimates rounds, update them in the newest version of the Spectrum and add the most recent
data.

In the 2022 round, the changes made in the demographic part are as follows. In the DemProj model,
the TFR and ASFR were updated. TFR was updated from 2016 to 2020 using SRS and NFHS. The major
update in the AIM was to include all HRGs in all the States and UTs.

' For further reference please visit the UNAIDS Reference Group on Estimates, Modelling and Projections, https://www.epidem.org/
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E&TXD Updating the Total Fertility Rate

» In major States: TFR was updated for the years 2016-2020, considering the observed values from the
latest SRS reports. TFR was projected for the years 2021-2036 using the same method that was used
by the MoHFW!'s Technical Group for Population Projection.

» For small States in the NE region and UTs where SRS data was not available: NFHS-4 and NFHS-5
were considered for the years 2015 and 2021 (and interpolating between the two survey years). For the
future years, the population was projected by ICMR-NIMS as it was not available in the report of the
MoHFW's Technical Group for Population Projection.

GETED Updating the Demographic Projections in DemProj for Age-
Specific Fertility Rate

» For major States: For the years 2016-2020, ASFR was updated considering the observed values from
the latest SRS reports. For the period 2021-2036, ASFR was kept constant as per the last observed
value from SRS.

» For small States in the NE region and UTs: ASFR data was updated from NFHS-4 and NFHS-5 for
the years 2015 and 2021 (and interpolating between the two survey years). For the period 2022-2036,
ASFR was kept constant as per the last observed value from NFHS-5.

Base year and Census years: The Sub-Group (HIV Burden Estimation) noted that during the earlier
estimation rounds, steps had been taken to ensure that there was a perfect match between the population
numbers by sex and age group in the DemProj system’s output and the various Census years: 1981, 1991,
2001 and 2011 using a smoothening statistical technique. Because of several issues, including age under-
reporting, age misreporting, and age not reporting, the population numbers by age and sex for the base
year as provided by the Census for each State/UT could not be directly included.

As a result, the population for the base year was modified to reflect an equal distribution of ‘age-not-stated
population’ across all age groups. Age-not-stated population was taken into account before applying the
Strong method, which was employed by the MoHFW'’s National Commission on Population Expert Group
for the 2006 population forecast. This smoothing operation was performed for the 1981, 1991, 2001 and 2011
Census years. DemProj received the population data after it had been normalized and smoothed.

Key revisions for the projection period beginning in 2011 were introduced by this Sub-Group. These updates
pertain to population forecasts for the years 2011 through 2036. The Sub-Group examined the population
forecasts for the years 2011-2036 from the MoHFW's National Commission on Population Expert Group
and compared them with those from DemProj, which were utilized during prior estimating rounds. The
comparison was done using 2022 as the reference year, and it found very modest variations.

To maintain consistency with the prediction produced by the Technical Group on Population Projection at
the National Commission on Population, MoHFW, Government of India, the Sub-Group agreed to update
the population size for the projected period of 2011-2036 in DemProj. The national technical group's
forecasts were considered while updating the indicators of TFR, ASFR, sex ratio at birth, life expectancy at
birth by sex, and net migration by age and sex for the years 2011-2036.

Level and age-sex pattern of mortality: From 1981 to 1985, 1986 to 1990, 1991 to 1995, 1996 to 2000,
2001 to 2005, and 2002 to 2007, information on life expectancy by sex from the SRS reports was used.
According to the methodology used by the MoHFW's National Commission on Population Expert Group,
life expectancy was projected for the years 2008 through 2036. The model life tables were used to get
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the equivalent value for each estimate of infant mortality rate (IMR ). Except for Meghalaya, where the UN
South-Asia model life table was taken into account due to high newborn mortality rate, the Coale-Demeny
West model life table for the age-sex pattern of mortality was used.

Net migration: Based on the available Census volume, age-sex distribution and migration data for various
Census years beginning in 1981, 1991 and 2001, as well as crude birth rate (CBR) and crude death rate
(CDR) data from SRS, inputs on net migration were obtained using various methodologies. The necessary
inputs were obtained using both direct and indirect approaches. For the years 1981-1991 and 1991-2001, the
direct approach required data on place of residency, duration (0-9 years) and place of enumeration. For the
years 1991-2001, the direct approach was used to estimate the age and sex distribution of migrants based
on their location, duration (0-9 years) and site of enumeration. Vital statistics (birth and death rates) were
used to apply the indirect residual approach for the years 2001 through 2011,

From 2011 to 2036, the same approach was proposed by the National Commission on Population expert
group on population projection.

Net migrants = (Population 2011 - Population 2001) - (Births - Deaths)

E&TED Updating the Input Data in the AIM Module

Treatment eligibility standards: Considering the national policy for the projected period, AIM was given
the treatment eligibility standards for adults and children. The treatment eligibility (based on CD4 level)
for adults had already been entered under the previous estimates cycle and for the years 1981 to 2036 as
follows: 200 cells/ul up to 2008; 250 cells/ul from 2009 to 2011; 350 cells/pl from 2012 to 2015; and 500
cells/ul in 2016. In 2017, the 'Treat All' Policy was introduced (reflected as 999 cells/ul in Spectrum), which
was inputted from 2017 to 2026 and has now been extended to 2036. Similarly, the treatment eligibility
criteria for children were also updated considering the evolving national policy — the latest being 'Treat All’
in 2017.

Programme coverage statistics: Programme data on the number of HIV-positive pregnant women/
mothers getting EVTH-related services, the number of adult males and females who are on ART, and the
number of children who are on ART need to be entered. For the duration of the projected period, year-wise
data had to be entered. Data from 2004 onwards, when free ART became available under NACP, up to 2021
had already been included in the previous estimate phase. Data for the year 2022 had to be included as
well for the estimating cycle in 2022. Data collected from the programme monitoring system of NACP was
used to provide this information.

Data for the 2022 programme treatment was then entered into AIM. This came about through careful
examination, evaluation and reconciliation taking private sector data and addressing information of
patients seeking care at major medical centres in Delhi, Chandigarh, Mumbai/Maharashtra, Tamil Nadu,
West Bengal and Telangana from outside their home States/UTs. For projecting the treatment coverage for
the period 2023-2036, the earlier method used by the Sub-Group (HIV Burden Estimation) was retained,
which was to apply the rate of scale-up observed over the last few years to the future years and flatlining
it at 95% coverage once reached.

Updating the epidemic configuration: The Spectrum State/UT models have already been built up to
reflect the sort of epidemic that is concentrated in India. The Sub-Group examined how each demographic
category was represented in the epidemic structure of State/UT models. Since 2008, the general population
has been accounted for in the epidemic configuration for all 34 States and UTs.

As advised by the Sub-Group (HIV Burden Estimation) and TWG, the latest 2022 key population mapping
and size estimation data available from NACP was used to update the key population size data for the year

India HIV Estimates 2022



2022 in EPP. The percent distribution of the population by various groups (key population and general
population) was calculated in Spectrum and assumed to be constant for future years from 2022 to 2036.
Percent distribution of the population by various groups (key population and general population) were
calculated in Spectrum for the years 2009 for FSW, MSM and IDU based on the population size estimate
data available for them (and for H/TG people, data for 2012 was available based on the population size
estimate done at that time), and assumed to be constant for historical years 1981-2009. Interpolation for
the key population data for FSW, MSM and IDU was done for the period 2009-2022 (for H/TG people,
interpolation was done for the period 2012-2022).

Table 2: Population Sub-Groups Represented in States/UTs in 2022
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The 2021 HSS round, which comprised the FSW, MSM, H/TG people and IDU populations as well as
ANC participants (who acted as a proxy for the general population), was administered using the NACQO's
Surveillance system. These data were rigorously checked by NACO, ICMR-NIMS, NI-AlIMS and Regional
Institutes before being incorporated into the Spectrum model to filter out outliers and allocate data to the
correct places in case of name changes. A second evaluation of the model's input data from earlier iterations
of the HSS was performed to identify and correct any inconsistencies.

When the population-specific data was not available, such as when there were less than three years of data
points for one HSS site or two years of data points for two HSS sites, NACO provided the population-specific
data for the HRG population.

One of the main updates made was the inclusion of ANC RT data for the year 2022. As in previous rounds,
the ANC positivity statistics for the most recent years were inputted under the ANC Census for the general
population. These data were available from NACO Stand-alone integrated counselling and testing centres
(ICTCs) and were included. The data entered for 2010-2021 in the preceding estimate rounds did not change.
Another update was the inclusion of RT data for key population groups, which was inputted for the last three
years in the surveillance page of Spectrum. These data were made available from the Targeted Intervention
programme of NACP.

Data from population-based surveys were utilized to inform the epidemic curve fits and calibrations in the
EPP for HIV Estimations 2022, as in the previous rounds. The general population group was studied using
information from the NFHS-3 and NFHS-4. Prevalence data from Integrated Biological and Behavioural
Surveillance Survey (IBBS) 2014-2015 was used for HRG populations. The population-based prevalence
was utilized to inform both curve fits and calibrations for States/UTs where data from both NFHS-3 and
NFHS-4 were available. It was used for calibration for States/UTs where only NFHS-4 data was available.

E&TXD Curve Fitting

Curve fitting parameters remain the same as the last rounds. Epidemic curves fitting using R-hybrid for the
general population in States with a large number of sites (10 or more HSS sites) and EPP classic model for
the general population in States/UTs with a lesser number of sites (less than 10 HSS sites) was used. EPP
classic model was used for HRG population in all States/UTs.

E&TED Calibration

The calibration of the HIV prevalence curve using information from large-scale population representative
surveys was the second-to-last phase in the process of HIV estimate modelling. The general population
prevalence curves for States/UTs were calibrated using NFHS-4, 2015-16 data (95% ClI), using the same
procedure as in the earlier rounds. The HRG population prevalence curves were calibrated using the IBBS
data for the years 2014-15 as in the earlier rounds.

ETXD Results Generation, Validation and Uncertainty Analysis

The last phase involved reviewing the key indicator findings for each State/UT and validating them using
information from several sources, including the NFHS, programme monitoring data, and local HIV epidemic
intelligence. The ‘uncertainty bounds' were then determined through the use of uncertainty analysis.
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Chapter 3

.. National-Level
o .Estimates

This chapter illustrates the national HIV epidemic by providing the estimates for key indicators: adult
HIV prevalence (15-49 years), total number of PLHIV, HIV incidence, AIDS-related mortality, and need of

services for EVTH.

Table 3: National Summary of the HIV/AIDS Epidemic in 2022

T e gy oo |

Adult (15-49 years) prevalence (in %)

Number of people living with HIV (in lakhs)

HIV incidence per 1000 uninfected population

New HIV infections (in thousands)

Decline in new HIV infections since 2010 (%)

AIDS- related deaths per 1,00,000 population

Total

Male

Female

Total

Adult (15+ years)
Women (15+ years)
Children (<15 years)
Young people (15-24)
Total

Male

Female

Total

Adults (15+ years)
Women (15+ years)
Children (<15 years)
Young people (15-24)
Total

Adults (15+ years)
Female (15+ years)
Children (<15 years)
Young people (15-24)
Total

Male

Female

0.20 (0.17-0.25)
0.22 (018-0.27)

019 (016-0.23)
24.67 (20.84-29.52)
23.99 (20.29-28.70)
1086 (919-12.94)
068 (0.55-0.85)
170 (1.31-2.25)

0.05 (0.03-0.08)
005 (0.03-0.09)
004 (0.03-007)
66.41 (41.51-106.94)
62.28 (38.71-100.63)
26111 (1619-42.06)
413 (2.53-6.50)
15.94 (9.72-25.71)
4217

38,97

38.60

67.68

44,04

2.90 (1.89-4.53)
3.87 (2.63-5.79)
187 (102-3.29)
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AIDS-related deaths (in thousands) Total 39.63 (25.79-61.95)
Adults (15+ years) 37.44 (24.49-58.46)
Women (15+ years) 11.38 (6.18-2014)
Children (<15 years) 218 (113-3.90)
Young people (15-24) 1.05 (0.62-1.82)
Decline in AIDS-related deaths since 2010 (%) Total 76.57
Adults (15+ years) 76.26
Female (15+ years) 81.07
Children (<15 years) 80.88
Young people (15-24) 69.27
Need of services for EVTH (in thousands) Total 20.74 (16.91-25.75)
MTCT rate of HIV (%) Total 19.91 (14.84-25.55)

Adult HIV Prevalence (15-49 years)

Overall, the estimated adult HIV prevalence (15-49 years) has been declining in India since the epidemic’s
peak in 2000 when it was estimated at 0.56%, decreasing to 0.32% in 2010, and further reducing to an
estimated 0.20% in 2022. In 2022, HIV prevalence among the adult male population was estimated at
0.22% while among the adult female population, it was 019%.

Figure 2: Estimated Adult HIV Prevalence (%) in India (1981-2022)
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Number of People Living with HIV

The number of PLHIV was estimated at 24.67 lakhs in 2022. Adults (15+ years) were estimated to account
for 97% (23.99 lakhs) of the total infections, while children (0-14 years) were estimated to account for 3%
(0.68 lakh) of the same. Young people (15-24 years) were estimated to account for 7% (1.70 lakhs) of the
total PLHIV cases. In terms of sex disaggregation, adult male and female populations accounted for 53%
and 44% of the total estimated PLHIV in 2022, respectively.
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Figure 3: Estimated Number of PLHIV in India (1981-2022)
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Number of People Living with HIV per Million Population
(or per Ten Lakh Population)

The number of PLHIV per million population has also been declining since the epidemic’s peak. This was

estimated at 1,798 in 2022.

Figure 4: Estimated Number of PLHIV per Million Population in India (or per Ten Lakh Population
(1981-2022)
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HIV Incidence per 1000 Uninfected Population

Prevention of new HIV infections is a key focus of the NACP. HIV incidence per 1000 uninfected population
is a critical indicator to measure progress and impact of the various prevention efforts. HIV incidence per
1000 uninfected population declined from 0.60 in 1996 to 010 in 2010 and reduced further to an estimated
0.05 in 2020. This level was maintained from 2020 to 2022. HIV incidence among the male population was

estimated at 0.05 while among the female population, it was estimated at 0.04 in 2022.
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Figure 5: HIV Incidence per 1000 Uninfected Population in India (1981-2022)
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Number of Annual New HIV Infections

The number of ANIs in 2022 was estimated at 66.41 thousand. Adults (15+ years) accounted for almost 94%
(62.28 thousand) of the total new infections, while children (0-14 years) accounted for 6% (4 thousand) of
the total. The number of new HIV infections among young people (15-24 years) was estimated at around 16
thousand in 2022. In terms of sex disaggregation, the adult female population accounted for around 39% of
the total number of ANIs, while the adult male population accounted for around 55% of the total.

Estimated ANIs have been declining with the scale-up of HIV prevention interventions under the various
phases of the NACP. From 1997 to 2010, ANIs declined rapidly by 78%. The total decline from 2010 to 2022
was estimated to be 42%; while among the adult female population (15+ years), the decline was estimated
at around 39%; and among children (0-14 years), the decline was estimated at around 68%.

Figure 6: Number of Annual New HIV Infections in India (1981-2022)
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AIDS-Related Deaths per 1,00,000 Population

With the scaling up in treatment coverage, ARD per 1,00,000 population have been declining since 2005.
ARD per 1,00,000 population was estimated to have declined from 25.75 in 2005 to 14.34 in 2010 and reduced
further to an estimated 2.90 in 2022. Among the male population, ARD per 100 thousand population was
estimated at 3.87, while among females it was estimated at 1.87 in 2022,

Figure 7: AIDS-Related Deaths per 1,00,000 Population in India (1981-2022)
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Number of Annual AIDS-Related Deaths

A key objective along the various phases of NACP under the ‘Test and Treat' policy is the saturation of early
HIV treatment among PLHIV given the positive effect of treatment on saving lives and preventing onward
transmission of HIV. The total number of annual ARD in India was estimated at 39.63 thousand in 2022,
Annual ARD among the adult female (15+ years) population was estimated at 11.38 thousand; and among

young people (15-24 years) and children (0-14 years), it was estimated at 1.05 thousand and 2.18 thousand
in 2022 respectively.

Figure 8: Number of Annual AIDS-Related Deaths in India (1981-2022)
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With the availability of the free ART under the NACP, a rapid decline in ARDs has been observed in India,
with around 86% decline from an estimate of 278.72 thousand deaths in 2005 to 39.63 thousand in 2022.
During the last 12 years, around a 77% decline has been seen in the total ARDs. Among the adult population
(15+ years), the rate of decline was at similar levels (76.26%), while among the adult female population,
ARD was estimated to have reduced more rapidly by 81%. The decline was by nearly 81% and 69% from
2010 to 2022 among children and young people (15-24 years), respectively.

Figure 9: Number of Annual AIDS-Related Deaths and ART Uptake (1990-2022)
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Need of Services for EVTH

Elimination of vertical transmission of HIV (EVTH) by 2025 is one of the commitments under the NACP.
HIV testing services among pregnant women are being saturated under NACP and NHM towards this
end along with various treatment services for EVTH. The estimated number of pregnant mothers needing
EVTH services was 20.74 thousand in 2022, which has declined by around 34% from 31.61 thousand in
2010. One of the key impact indicators for measuring progress towards EVTH is the mother-to-child
transmission (MTCT) rate. As per the 2022 HIV estimates, the final MTCT rate in India was estimated to
be 19.91% in 2022,

Figure 10: Need of EVTH-Related Services in India (1981-2022)
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Chapter 4

.. State/UT-Wise
o .Estimates

This chapter provides the latest evidence on the state of the HIV epidemic at the sub-national level for
key indicators: adult HIV prevalence (15-49 years), overall PLHIV population, HIV incidence, AIDS-related
mortality, and need of services for EVTH at the State/UT levels.

Adult HIV Prevalence (15-49 years)

The 2022 round estimate of adult (15-49 years) HIV prevalence across States/UTs highlights the level
and spread of the HIV epidemic across geographies within India. The highest adult HIV prevalence in
2022 is found to be in the NE States of Mizoram (2.34%), Nagaland (1.34%) and Manipur (0.94%). Other
States with HIV prevalence higher than the national average of 0.20% are Andhra Pradesh (0.64%),
Telangana (0.45%), Karnataka (0.43%) in the Southern region; Meghalaya (0.39%) in the NE region; and
Delhi (0.32). The States of Punjab, Maharashtra and Goa have an adult HIV prevalence of 0.30% each,
followed by Chandigarh (0.24%), Haryana (0.23%), Tripura (0.22%), Puducherry (0.21%) and Tamil Nadu
(0.21%). The States/UTs of DNH&DD, Gujarat, Chhattisgarh, Bihar, Andaman and Nicobar Islands, Odisha,
Arunachal Pradesh, Uttarakhand, Assam, Rajasthan, Uttar Pradesh and Himachal Pradesh have an adult
HIV prevalence in the range of 0.10% to 0.20%. States with a prevalence of less than 0.10% are Madhya
Pradesh, West Bengal, Jharkhand, Sikkim, Jammu & Kashmir and Ladakh, and Kerala.

The trend of adult HIV prevalence is not uniform across geographical regions. In Mizoram, Arunachal
Pradesh, Meghalaya and Tripura, the estimated adult HIV prevalence has risen over previous years. The
prevalence appears to be stable in Nagaland, Assam and Sikkim. The trend for adult HIV prevalence is
declining in Andhra Pradesh, Chhattisgarh, Goa, Karnataka, Kerala, Madhya Pradesh, Maharashtra, Tamil
Nadu and Telangana since the epidemic’s peak.

Figure 11: State/UT-Wide Adult HIV Prevalence (%) in India, 2022
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Figure 12: Trend in Adult HIV Prevalence (%) in States/UTs, 1981-2022
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Number of People Living with HIV

The estimated number of PLHIV at the State/UT level provides critical information to assess the burden of
the disease, the future need for treatment, and to plan testing programmes in specific geographical areas.
States/UTs estimated to have the highest number of PLHIV at more than 1 lakh each are Maharashtra
(3.88 lakhs), Andhra Pradesh (3.22 lakhs), Karnataka (2.74 lakhs), Uttar Pradesh (1.95 lakhs), Tamil Nadu
(1.65 lakhs), Telangana (1.59 lakhs), Bihar (1.56 lakhs) and Gujarat (1.15 lakhs). These eight States account
for around 72% of the total PLHIV burden. States with PLHIV estimates in the range of 0.50 lakh to 1lakh
are Punjab (0.81 lakh), West Bengal (0.76 lakh), Rajasthan (0.71 lakh), Delhi (0.59 lakh), Madhya Pradesh
(0.58 lakh), Haryana (0.54 lakh) and Odisha (0.53 lakh) - these seven States account for around 18% of the
total PLHIV burden. The remaining 19 States/UTs have PLHIV estimated at less than 0.50 lakh each and
together account for 10% of the PLHIV burden.

The number of PLHIV among the adult population (15+ years) has been estimated at over 3 lakh infections
in Maharashtra (3.79 lakhs) and Andhra Pradesh (3.16 lakhs). States of Karnataka (2.68 lakhs), Uttar Pradesh
(1.89 lakhs), Tamil Nadu (1.61 lakhs), Telangana (1.56 lakhs), Bihar (1.48 lakhs) and Gujarat (1.12 lakhs) have
adult PLHIV cases between 1lakh and 3 lakhs. The estimated number of adult PLHIV between 50,000 and
1lakh are in the States of Punjab, West Bengal, Rajasthan, Delhi, Madhya Pradesh, Haryana and Odisha. In
the rest of the States, the estimated number is less than 50,000.

In the case of young people (15-24 years), the PLHIV burden has been estimated at over 15 thousand in
Maharashtra (21.50 thousand), Andhra Pradesh (18.85 thousand), Karnataka (18.42 thousand), Uttar Pradesh
(17.92 thousand) and Bihar (16.11 thousand). In Telangana, Tamil Nadu, Gujarat, Rajasthan and West Bengal,
this estimate is in the range of 5 thousand to 10 thousand; while in Madhya Pradesh, Punjab, Haryana,
Odisha, Chhattisgarh, Delhi, Assam, Manipur, Nagaland, Jharkhand, Mizoram and Meghalaya, PLHIV among
this age group is between 1thousand and 5 thousand. In the remaining States/UTs, it is less than 1thousand.

Figure 13: State/UT-Wide Number of PLHIV (in Lakhs) in India, 2022
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State/UT-Wide Number of PLHIV (in Lakhs) in 15+ Population, 2022
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HIV burden of more than 5 thousand children is found in the States of Maharashtra (9.07 thousand),
457

Bihar (8 thousand), Karnataka (5.97 thousand), Andhra Pradesh (5.87 thousand) and Uttar Pradesh ((5.74
thousand). States like Gujarat, Tamil Nadu, Telangana, Rajasthan, West Bengal, Punjab, Madhya Pradesh,

Odisha, Chhattisgarh, Haryana, Manipur, Delhi, Jharkhand and Assam have between 1 thousand to 5

thousand children living with HIV.
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Figure 15: State/UT-Wide Number of PLHIV (in Thousands) in 15-24 Years Population, 2022
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Number of People Living with HIV per Million Population
(or per Ten Lakh Population)

PLHIV per million population explains the PLHIV burden relative to the total population size. States with the
highest PLHIV number per million population are the three NE States of Mizoram, Nagaland and Manipur,
along with Andhra Pradesh with more than 5 thousand PLHIV. This is followed by Telangana, Karnataka,
Maharashtra, Goa, Delhi, Punjab, Meghalaya, Tamil Nadu, Chandigarh, Haryana and Puducherry, which
have a higher PLHIV per million population than the national average of 1,798. Gujarat, Tripura, DNH&DD,
Chhattisgarh, Bihar, Odisha, Andaman and Nicobar Islands, Uttarakhand and Himachal Pradesh are
estimated to have between 1 thousand and 1.6 thousand PLHIV per million population; while the rest of
the States/UTs have less than 1thousand PLHIV per million population.

Figure 16: State/UT-Wide Number of PLHIV per Million Population (or per Ten Lakh Population), 2022
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HIV Incidence per 1000 Uninfected Population

The sub-national HIV incidence rate provides insight into the epidemic trend and dynamics across
geographical divisions within the country, informing the success and effect of the different preventive
activities under NACP. Mizoram (0.86), Nagaland (0.48), Meghalaya (0.31), Manipur (0.27) and Tripura
(0.18) are the top five States with the highest HIV incidence per 1000 uninfected population in 2022. Delhi
(0.14), Arunachal Pradesh (0.11), Andhra Pradesh (0.10), Assam and DNH&DD (0.08) along with Bihar, Goa,
Haryana and Punjab (each with 0.07 HIV incidence per 1000 uninfected population), had HIV incidence
rate between 0.15 to 0.07 per 1000 uninfected population. The remaining States/UTs have an incidence of
less than 0.07.

In terms of the overall trend, incidence per 1000 uninfected population is estimated to be declining in
nearly all States/UTs, excluding a few States in the NE region and Delhi.
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Figure 17: State/UT-Wide HIV Incidence per 1000 Uninfected Population in India, 2022
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Figure 18: Trend of HIV Incidence per 1000 Uninfected Population in States/UTs,
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GJ: Gujarat
HP: Himachal Pradesh

HR: Haryana
JH: Jharkhand

JK: Jammu & Kashmir
and Ladakh

KA: Karnataka
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Number of Annual New HIV Infections

The top five States that are estimated to have more than 3 thousand ANIs in 2022 are Uttar Pradesh
(9.88 thousand), Bihar (9.18 thousand), Andhra Pradesh (5.24 thousand), Maharashtra (4.46 thousand)
and Karnataka (3.42 thousand), collectively representing 48% of the nation’s total ANIs. This is followed
by Delhi, Assam, West Bengal, Gujarat, Rajasthan, Tamil Nadu, Haryana, Punjab, Telangana, Odisha,
Chhattisgarh, Madhya Pradesh, Jharkhand, Nagaland, Mizoram and Meghalaya, which are estimated to
have between 1 thousand to 3 thousand ANIs per year, accounting for 47% of the overall HIV incidence
burden in 2022. Other 13 States/UTs account for the rest 5% of total new HIV infections.

From 2010 to 2022, the number of new HIV infections per year is decreasing in nearly all States/UTs.
Kerala has the fastest drop in new HIV infections from 2010 to 2022 at 77.3%, followed by Telangana
(69.2%), Karnataka (65.8%), Andaman and Nicobar Islands (64.4%), Maharashtra (62.4%) and Punjab
(60%). The decline in new HIV infections in the States/UTs of Andhra Pradesh (58.9%), Madhya Pradesh
(58.3%), Guijarat (57.9%), Himachal Pradesh and Tamil Nadu (57.7% each), Puducherry (54.7%), Odisha
(51.7%), Jammu & Kashmir and Ladakh (51.6%) and Chhattisgarh (44.8%) has been more than the national
average of 42.2%. Tripura, Arunachal Pradesh, Meghalaya, Assam, DNH&DD and Goa have seen an
increase in the number of ANIs in 2022 from the year 2010.

ANIs among the adult (15+ years) population in 2022 have been estimated at 9.47 thousand in Uttar
Pradesh, 8.25 thousand in Bihar, 4.96 thousand in Andhra Pradesh, 4.10 thousand in Maharashtra, and
3.21 thousand in Karnataka. The States of Delhi, Assam, West Bengal, Rajasthan, Gujarat, Tamil Nadu,
Haryana, Punjab, Telangana, Odisha, Chhattisgarh, Madhya Pradesh and Jharkhand have between
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State/UT-Wide Number of Annual New HIV Infections (in Thousands) in India, 2022

88'6 ysepeld Jenn €1/ ejeloy

1 thousand to 3 thousand annual new infections among 15+ population. The rest of the States and UTs
have new infections less than 1thousand. In the case of young adult (15-24 years) population, the ANI in

2022 has been estimated at 2.76 thousand in Uttar Pradesh, 2.61 thousand in Bihar, and 1.04 thousand in
Andhra Pradesh. The rest of the States and UTs have ANIs of less than 1 thousand. Bihar has 932 ANIs

among children (0-14 years).
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350
300 —
250
200
150 —|
100

Spue|s| N8y eundu|
wppis ysapeid [eyoruniy
ysebipueyd efeeybay
adzxHNa ulessy
Ausyonpnd Adz»HNd
eon @ eon
ysapeld |eyoewiH ) 9¢- Jeylg
ysapeld |eyoeuniy y 9¢l- ysapelid Jenn

2 0'GlL- V1EE
epe pue sper « MIed

n €T pueyieyr
elesay = -
pueyyeIEnn o) €'9¢ weJozi
eindup ﬂ 9'¢e- |ebuag 1S
Sa_c.m_\,_ m 8e- puejebeN
%._Emm_\,_ 8 L98-  uppiS

= g€~ Indiuegpy
welozin o

N L'86-  pueyieienn
puejebeN

m €£'6e- ueyiseley
[T AET = g0v-  euekieH

sopeld eAype

Yy M id eAYpeiN m 8'0%- yJeBipueyn

o
yJebsmeyyd w 7z epul
BYSIPO O Svb-  yebsieyyo

c
euebuelal W 91G-  epe’ pue Xgf
qelind = 16 eysipo
euefieH > /G- Ausyonpng
NpeN [iwel m /4G~ NpeN jweL
uepsefey = /G-  Usapeld [eyoewiH
1elelng M 6/G- 1elelnp
|eBuag 158\ M €8G-  ysepeld eAypen
wessy < 6'8G- Ysapeid eiypuy

19 '09-  qell
yled S 009- gefund
exeleule N\ ¥'29- enyseleyep
eAysEIRYRN = v'v9-  spuels| N3V
ysapeld eiypuy mHa 9'Go- eyejeuR)

8l'6 Jeyig C 2'69- euebuejg|

o

N

[}

S

=

2

[

l India HIV Estimates 2022

~



State/UT-Wide Number of Annual New HIV Infections (in Thousands) in 15+ Population, 2022

Figure 21
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HIV Incidence (15-49 years) among HRG Population

The estimated HIV incidence rates for the HRG population illustrate a diverse picture across States/UTs.

In case of IDU population, HIV incidence is estimated at 23% for Rajasthan, 11% for Uttar Pradesh, 9% for

Bihar, 6% for Delhi, along with Haryana and Mizoram at 4% each. HIV incidence among FSW population

is estimated at 4% for Meghalaya and 0.91% for Mizoram.

Figure 23: HIV Incidence Rate among FSW Population (15-49 years) in India, 2022
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Figure 25: HIV Incidence Rate among MSM Population (15-49 years) in India, 2022
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AIDS-Related Deaths per 1,00,000 Population

The primary mission of NACP is to reduce AIDS-related mortality across the country by increasing the
coverage of PLHIV who get lifesaving ART. The HIV estimates for 2022 reflect the ongoing drop in AIDS-
related mortality across States/UTs after the implementation of free ART under NACP in 2003-2004. The
pace of reduction, however, varies by State/UT in relation to ART coverage among PLHIV. Manipur has
the highest mortality rate per 1,00,000 population at 18.24, followed by Andhra Pradesh (12.70), Nagaland
(12.07), Karnataka (9.82) and Mizoram (9.24). The ARD rate in Telangana, Delhi, Maharashtra, Puducherry,
Chhattisgarh, Goa, Odisha and Andaman and Nicobar Islands is higher than the national average of 2.90.
In terms of the overall trend, ARD per 1,00,000 population is estimated to be declining in nearly all States/
UTs, except for a slight increase in Chandigarh, Delhi and Himachal Pradesh.

Figure 26: State/UT-Wide AIDS-Related Deaths per 1,00,000 Population in India, 2022
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Figure 27: Trends in AIDS-Related Deaths per 1,00,000 Population in States/UTs, 1981-2022
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Number of Annual AIDS-Related Deaths

Estimates of the number of annual ARDs each year give insight into the success of the treatment programme
and identify geographic regions where services must be consistently reinforced. States with the highest
number of yearly AIDS-related fatalities in 2022 are Andhra Pradesh (6.71 thousand), Maharashtra (6.63
thousand) and Karnataka (6.58 thousand), which account for half of the total number of annual ARDs. This
is followed by the States of Bihar, Telangana, Uttar Pradesh, Tamil Nadu, Odisha, Chhattisgarh and Delhi,
which have between 1thousand and 3 thousand ARDs that account for 33% of total ARDs. The remaining
24 States/UTs account for approximately 17% of all cases.

Annual AIDS-related fatalities among adults (15+ years) in 2022 are estimated to be 6.54 thousand in
Andhra Pradesh, 6.52 thousand in Maharashtra, and 6.48 thousand in Karnataka. This is followed by
Telangana, Bihar, Uttar Pradesh, Tamil Nadu, Odisha, Delhi and Chhattisgarh, where annual AIDS-related
mortality is estimated to be between 1thousand and 3 thousand. The number is fewer than a thousand
in the remaining States/UTs. Bihar has the highest number of AIDS mortality among children with 535
deaths. Other States with high mortality rates among children include Andhra Pradesh, Gujarat, Uttar

Pradesh, Maharashtra and Karnataka.

Figure 28: State/UT-Wide Annual AIDS-Related Deaths (in Thousands) in India, 2022
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Figure 29: Change (%) in Annual AIDS-Related Deaths from 2010 to 2022 by State/UT
180 — ~
o]
Jse)
=
130
80
30
-20 ® 0
s )
O s ¥ T
o235 ¥ 8T
70 — @ © vgm
= © 19 s v
~ =) © = = 9 9 988 " g
28835508 8RRRRTETOT
120 4 & 9 © ® R P QR PP EHE TN
g
@ © © QO ®© © [ < £ 0o © © © ¥ < £ = C©c cC @ » = < © £ © < >
075r:ccc:;%w%mnmxﬁSLEmamkggcvgg.gx%>~£Emt
_170¥(5)Lm'am_cngmmsgcmgmw._mgm © c £t g X © g o o 3 @ o
C © 5 >w g9 600V zZzHB B =3P TV ET D2cXFg OmL X TV 3w O & T
Y © c N O = ) ®© o ©® © X T @ X o © c S © O
e & @ 8@ m & N & — © C G g 9 £ R = o @« © a8 < = £
Y Imya_§a_Eag T O > o £ © =Z i o a 32
5 = & o< sz = . & 2 z < o o} & 35
= S o © © © A < T c 5 0 = s s T O
> == = TS 5o = a
S 2 £ < o] 5 £ P 5 @ 5
he] T o D N @
S <% S ] c
= £ 20} 5
= <

India HIV Estimates 2022



In terms of the trend, ARDs have continually been declining on an annual basis in nearly all States/UTs. A
decline higher than the national average of 76.6% from 2010 to 2022 has been estimated in Goa, Kerala,
Telangana, Punjab, Haryana, Maharashtra, West Bengal, Madhya Pradesh, Mizoram, Andhra Pradesh,
Tamil Nadu, Rajasthan and Karnataka. An increasing trend has been estimated in Puducherry, Arunachal
Pradesh, Tripura and Delhi.

Figure 30: State/UT-Wide Annual AIDS-Related Deaths (in Thousands) 15+ Population, 2022
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Figure 31: State/UT-Wide Annual AIDS-Related Deaths in 15-24 years Population, 2022
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Need of Services for EVTH

India is committed to achieving the target of elimination of vertical transmission of HIV by 2025 and is
taking concerted efforts to increase HIV testing and expand coverage of services for elimination of vertical
transmission of HIV (EVTH) among those who are in need. The estimated need of services for EVTH is a
key indicator to inform treatment coverage and highlight areas needing focus across the country.
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States accounting for the highest need of services for EVTH, between 1.5 thousand and 3 thousand,
are Bihar (2.53 thousand), Maharashtra (2.33 thousand), Uttar Pradesh (1.88 thousand), Andhra Pradesh
(1.86 thousand) and Karnataka (1.60 thousand). These five States together account for 49% of the EVTH
services need in the country. This is followed by the States of Gujarat, Tamil Nadu, Telangana, Rajasthan,
Punjab, Madhya Pradesh, West Bengal, Haryana and Chhattisgarh, where the need of services for EVTH
is estimated to be between 500 and 1.5 thousand, accounting for 35% of the total EVTH need. The rest of
the 20 States/UTs account for 16% of the total EVTH need in the country in 2022.

Figure 32:
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Chapter 5
- .. Discussion

The goal of NACP-V is to achieve an 80% reduction in annual new HIV infections and AIDS-related
deaths from 2010 to 2025-2026. India has also adopted the United Nations Sustainable Developmental
Goal (SDGs) to end the Global AIDS epidemic by 2030.

The process of HIV estimation is implemented by NACO and ICMR-NIMS through a Sub-Group
specialized in HIV burden estimation. This effort is conducted under the supervision of the TWG and TRG
to provide critical evidence concerning the state of the HIV epidemic. This information is instrumental in
planning and executing the strategies outlined in NACP-V. The latest 2022 round of HIV estimates has
been generated using the globally recommended modelling tool Spectrum version 6.24, incorporating
the latest demographic, epidemiological and programme data.

The adult HIV prevalence is estimated to be 0.20% in 2022 in India. It has declined since 2010, which
was 0.32%. The top three States with the highest adult HIV prevalence are Mizoram (2.34%), Nagaland
(1.34%) and Manipur (0.94%). The number of PLHIV was estimated to be around 24.67 lakhs in
2022, States/UTs estimated to have the highest number of PLHIV at more than 1 lakh each are in
Maharashtra, Andhra Pradesh, Karnataka, Uttar Pradesh, Tamil Nadu, Telangana, Bihar and Guijarat,
together accounting for around 72% of the PLHIV burden. The trend of adult HIV prevalence in States/
UTs is diverse. In Mizoram, the estimated adult HIV prevalence has risen sharply over previous years,
while Arunachal Pradesh, Meghalaya and Tripura have lower levels but indicate an upward trend. In
contrast, the prevalence appears stable in Nagaland, Assam and Sikkim. Meanwhile, the trend for adult
HIV prevalence has been declining in West Bengal, Chhattisgarh, Madhya Pradesh, Maharashtra, Goa,
Andhra Pradesh, Telangana, Tamil Nadu and Kerala since the epidemic’s peak.

The HIV incidence per 1000 uninfected population is estimated to have reduced from 0.10 in 2010 to 0.05
in 2022, States with the highest incidence per 1000 uninfected population include Mizoram, Nagaland,
Meghalaya, Manipur and Tripura. Between 2010-2022, the total decline in annual HIV infection is
estimated to be at 42%. The top five States which are estimated to have the highest number of ANIs in
2022, each exceeding 3 thousand cases, are Uttar Pradesh, Bihar, Andhra Pradesh, Maharashtra and
Karnataka. Together, these States account for 48% of the total new HIV infection in the country. ANl is
declining in nearly all States/UTs from 2010 to 2022. However, some States/UTs have shown an increase
in the annual new cases of HIV, including Tripura, Arunachal Pradesh, Meghalaya, Assam, DNH&DD
and Goa. It is crucial to scale up prevention interventions under NACP-V to reduce the annual new
infections effectively.
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Total ARDs have declined by 76.6% from 2010 to 2022 as a result of the free ART programme under
NACP. The ‘Test and Treat’ policy has been adopted to save more lives, contributing to the continued
decline in ARDs annually across most States/UTs. However, an increasing trend has been estimated in
Puducherry, Arunachal Pradesh, Tripura and Delhi from 2010 to 2022.

India is committed to achieving the target of EVTH by 2025. Thus, significant efforts are being taken to
increase HIV testing among pregnant women and mothers and expand the coverage of EVTH-related
services to ensure that no child is born with HIV infection. The estimated number of HIV-positive
pregnant women/ mothers needing EVTH-related services was 20.74 thousand in 2022, which has
declined by 34% since 2010. States with the highest need of services for EVTH, between 1.5 thousand
and 3 thousand, include Bihar, Maharashtra, Uttar Pradesh, Andhra Pradesh and Karnataka, collectively
accounting for 49% of the country’'s need. The MTCT rate is one of the key impact indicators for
measuring progress towards EVTH, which is estimated at 19.91% in 2022.
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Annexure 1: Composition of NACO's Sub-Group
’ (HIV Burden Estimation)
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Annexure 2: Institutional Arrangement for Surveillance
and Epidemiology under NACP

Technical Resource Group on Surveillance & Estimation

NATIONAL AIDS CONTROL ORGANISATION ’

[ Nodal Agency: Policy, Strategy & Plan }
[ SURVEILLANCE & EPIDEMIOLOGY INSTITUTES ] [ REFERENCE LABORATORIES ]
i [ Quality Assurance }
A/ A A \ 4 A4
AlIMS, ICMR-NIMS, PGIMER, ICMR-NARI, | | ICMR-NIE, | | ICMR-NICED, RIMS, || VMMC & SH, AlIMS, AlIMS,
New Delhi | | New Delhi Chandigarh Pune Chennai Kolkata Imphal New Delhi Bhubaneshwar | | Jodhpur

Technical Validation of New Sites, Training, Monitoring, Supervision & Data Entry;
Technical Support & Guidance to SACS in Planning, Implementation, Troubleshooting & Analysis

1

i | i

[ STATE AIDS CONTROL SOCIETY ] [ STATE SURVEILLANCE TEAMS ]

[ Primary Implementing Agency in the State } [ Training & Supervision }

Y

Testing Laboratories ] <

v

Sentinel Sites

Coordination
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Annexure 3: Composition of NACQO's Technical Working
Group (Surveillance & Epidemiology)

~
India HIV Estimates 2022 m



~
“ India HIV Estimates 2022



~
India HIV Estimates zozz>m-



Annexure 4: Composition of NACQO's Technical Resource
Group (Surveillance & Epidemiology)
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Model-based periodic HIV estimations are undertaken
under National AIDS and STD Control Programme to
provide an update on the current status of the HIV epidemic

on key epidemiological parameters of prevalence,
incidence, AlDS-related mortality and EVTH-related need.
HIV Estimations 2022 is the latest round in the series of HIV
Estimations process. This report presents the method and
State/UT-wise findings on key epidemiological parameters
from HIV Estimations 2022.




