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Timeline of the Indian HIV EpidemicTimeline of the Indian HIV Epidemic

19861986 First case of HIV patient in Chennai First case of HIV patient in Chennai 22

19871987 First case of AIDS in infant First case of AIDS in infant 88

19931993 Mandatory blood screening Mandatory blood screening 1212

19941994 Introduction of PMTCT: long course AZT Introduction of PMTCT: long course AZT 77

19981998 Introduction of PMTCT: short course AZT Introduction of PMTCT: short course AZT 77

19991999 Introduction of PMTCT: NVP Introduction of PMTCT: NVP 77



Scope of the Indian HIV EpidemicScope of the Indian HIV Epidemic

20012001 Pediatric percentage of  HIV epidemicPediatric percentage of  HIV epidemic 4 % 4 % 77

20032003 Perinatal casesPerinatal cases ~ 30,000~ 30,000 77

20052005 Percent of children receiving ARTPercent of children receiving ART 4 % 4 % 77

20062006 Current % of pregnant women on ARTCurrent % of pregnant women on ART 1.61.6--2.14 % 2.14 % 2,3,72,3,7

20062006 AIDS cases, all agesAIDS cases, all ages
2283 males, 2283 males, 

3313 females3313 females11



Molecular Epidemiology of Molecular Epidemiology of 
Pediatric HIV in IndiaPediatric HIV in India

HIVHIV--11 Subtype CSubtype C 91% Total Infections 91% Total Infections 77

(Subtype A and B reported)(Subtype A and B reported)

HIVHIV--22 Unknown PrevalenceUnknown Prevalence



Modes of HIV Transmission among Modes of HIV Transmission among 
Children in IndiaChildren in India

PercentagePercentage
Vertical TransmissionVertical Transmission 82  82  77

Horizontal TransmissionHorizontal Transmission
Sexual Behavioral Sexual Behavioral 8.5  8.5  77

Blood Transfusion Blood Transfusion 9.5  9.5  77



Comparisons of HIV Epidemic by Comparisons of HIV Epidemic by 
Percentage of Infected ChildrenPercentage of Infected Children

INDIAINDIA USAUSA

Vertical TransmissionVertical Transmission 82 % 82 % 77
92 % of92 % of

Under age 13 Under age 13 
1010

Horizontal TransmissionHorizontal Transmission

Sexual BehaviorSexual Behavior 8.5 % 8.5 % 77 Unknown Unknown 
prevalenceprevalence

TransfusionTransfusion 9.5 % 9.5 % 77 1 % 1 % 1111



Rates of Horizontal Transmission among Rates of Horizontal Transmission among 
Children in IndiaChildren in India

Cases          Percentage Cases          Percentage 
Sexual BehaviorsSexual Behaviors

HeterosexualHeterosexual 22 3.1 3.1 1212

Sexual AbuseSexual Abuse 22 1.6 1.6 13, 1413, 14

Medical ServicesMedical Services
Dirty NeedlesDirty Needles 44 6.2 6.2 1212

Blood TransfusionBlood Transfusion 9393 4.84.8--39.139.1 1212--2121



Comparisons of HIV Epidemic by Comparisons of HIV Epidemic by 
Vertical TransmissionVertical Transmission

INDIAINDIA USAUSA

Vertical Transmission RateVertical Transmission Rate

Percent of Women on ARTPercent of Women on ART

2525--30 %30 % 77 <2 % <2 % 1010

11--2 %2 % 77 Unknown Unknown 
prevalenceprevalence



Antenatal StatisticsAntenatal Statistics

35 states 35 states 

6 have HIV antenatal prevalence >1% 6 have HIV antenatal prevalence >1% 77

Rate constant for last 3 years Rate constant for last 3 years 22

Andhra Pradesh, Tamil Nadu, Maharashtra, Andhra Pradesh, Tamil Nadu, Maharashtra, 
Karnataka, Manipur, and NagalandKarnataka, Manipur, and Nagaland



Antenatal HIV PrevalenceAntenatal HIV Prevalence



Clinical ManifestationsClinical Manifestations

Pediatric HIV = Adult HIVPediatric HIV = Adult HIV

Children Children -- primary infections, opportunistic (OI) and otherprimary infections, opportunistic (OI) and other

Adults Adults -- reactivation infections due to waning immunityreactivation infections due to waning immunity

Overall progression more rapidOverall progression more rapid

Immune system more immature with higher CD4 countsImmune system more immature with higher CD4 counts

Prominent effects on growth and neurodevelopmentProminent effects on growth and neurodevelopment



Clinical ManifestationsClinical Manifestations

Most infants do not have abnormal findings at birth Most infants do not have abnormal findings at birth 77

Mean age of presentation is 17 monthsMean age of presentation is 17 months
3 groups based on presentation3 groups based on presentation

Rapid progressors (20Rapid progressors (20--30%): 30%): 
Symptoms in the first few monthsSymptoms in the first few months
OI and neurological manifestationsOI and neurological manifestations

Intermediate progressors: Intermediate progressors: 
Symptoms after 1 year of lifeSymptoms after 1 year of life
Failure to thrive, recurrent bacterial infections, Failure to thrive, recurrent bacterial infections, 
lymphocytic interstitial pneumonitislymphocytic interstitial pneumonitis

Slow progressors: Slow progressors: 
Minor manifestations later in childhoodMinor manifestations later in childhood



1 22 2 17 3 24 4 16 5 13 6 15 7 25 8 26 9 19 10 12 11 20 12 27 13 21

HIV-infected 
cases 28 218 27 51 10 24 58 317 64 50 10 109

Symptomatic 
cases 237 22* 38* 30 42 91*

Fever % 95 10 22 33 50 50 74

Anemia/ 
pancytopenia % 86/ 32/ /

13 52/ 40/

Hepato-
splenomegaly % 29 10 14 51 57 40

Lymph-
adenopathy % 24 34 14 49 33 24 30

Failure to thrive or 
Malnutrition % 45 100 50 36 88 90 81

Diarrhea: chronic 
or recurrent % 43 46 26 60 25 7 17 21 33 51

CNS involvement 
% 5 14 14 19 7

Clinical Manifestations: Review of the Clinical Manifestations: Review of the 
Indian LiteratureIndian Literature



Clinical Manifestations: Review of the Clinical Manifestations: Review of the 
Indian LiteratureIndian Literature

1 22 2 17 3 24 4 16 5 13 6 15 7 25 8 26 9 19 10 12 11 20 12 27 13 21

HIV-infected 
cases 28 218 27 51 10 24 58 317 64 50 10 109

Symptomatic 
cases 237 22* 38* 30 42 91*

TB:  pulmonary 
or disseminated % 29 45 43 27 68 20 46 35 45 33 19 50

Oral candidiasis 
% 21 15 36 37 20 54 43 2 26

PJP % 4 2 10

Respiratory tract 
Infections % 21 8 26 10 26 17 26 30



Mortality in HIVMortality in HIV--infected infected 
Children in IndiaChildren in India

Non HIVNon HIV--infected infected 8.5 % 8.5 % 44

WHO estimates of Indian WHO estimates of Indian 
children < age 5 in 2006children < age 5 in 2006

HIVHIV--infectedinfected 1010--34.2 % 34.2 % 13,17,19, 20, 22, 2313,17,19, 20, 22, 23

5 published Indian studies 5 published Indian studies 
19991999--2004, all ages 2004, all ages 



Mortality Comparisons of Mortality Comparisons of 
HIVHIV--infected Childreninfected Children

INDIAINDIA USAUSA WORLDWORLD--
WIDEWIDE

HIV-uninfected 8.5 % 4
By age 5

0.8 % 4
By age 5

7.9 % 7.9 % 55

By age 5 By age 5 

HIV-infected 10-34.2 % 13,1719,20,22,23

All ages
0.7 % 0.7 % 3030

All agesAll ages
25-30 % 7
By age 1



SummarySummary

Epidemiology of pediatric HIV not well definedEpidemiology of pediatric HIV not well defined

Age definitions varyAge definitions vary

Majority of HIV infection is HIVMajority of HIV infection is HIV--1, subtype C1, subtype C

Majority of transmission is vertical transmissionMajority of transmission is vertical transmission

High mortality and morbidityHigh mortality and morbidity



AcknowledgementsAcknowledgements
INDIAINDIA

Vardharajan Venkatramani, MD, DCHVardharajan Venkatramani, MD, DCH
USAUSA

Robert C. Bollinger, MD, MPH Robert C. Bollinger, MD, MPH 
Nancy Hutton, MPHNancy Hutton, MPH
George Siberry, MD, MPHGeorge Siberry, MD, MPH
Lisa Wolf, RN, JDLisa Wolf, RN, JD



ReferencesReferences
1 NACO August 2006 monthly update. 1 NACO August 2006 monthly update. http://www.nacoonline.org/facts_reportaug.htmhttp://www.nacoonline.org/facts_reportaug.htm. Accessed in . Accessed in 

March 2007.March 2007.
2 WHO website. Health topics: HIV: Media Center: 2006 Report on 2 WHO website. Health topics: HIV: Media Center: 2006 Report on the Global AIDS epidemic. the Global AIDS epidemic. 

http://www.who.int/hiv/mediacentre/news60/en/index.html. http://www.who.int/hiv/mediacentre/news60/en/index.html. Accessed in March 2007. Accessed in March 2007. 
3 WHO website. Health topics: HIV: Media Center: Country profile3 WHO website. Health topics: HIV: Media Center: Country profiles Ms M--Z. Z. 

hhttp://www.who.int/hiv/mediacentre/news60/en/index.html. ttp://www.who.int/hiv/mediacentre/news60/en/index.html. Accessed in March 2007. Accessed in March 2007. 
4 WHO website. WHOSIS: mortality profiles: India. Accessed in Ma4 WHO website. WHOSIS: mortality profiles: India. Accessed in March 2007. rch 2007. 

http://www.who.int/whosis/mort/profiles/en/#Ihttp://www.who.int/whosis/mort/profiles/en/#I
5 5 The State of the World's Children 2006 The State of the World's Children 2006 -- Excluded and InvisibleExcluded and Invisible. UNICEF. December 2005. . UNICEF. December 2005. 

http://www.unicef.org/publications/index_30398.htmlhttp://www.unicef.org/publications/index_30398.html Accessed in March 2007.Accessed in March 2007.
6 UNICEF: The State of the World's Children 2006 6 UNICEF: The State of the World's Children 2006 -- Excluded and Invisible. 2006. Page 13.  Excluded and Invisible. 2006. Page 13.  

http://www.unicef.org/publications/index_30398.htmlhttp://www.unicef.org/publications/index_30398.html
7 7 Manual for Management of HIV/AIDS in Children: IndiaManual for Management of HIV/AIDS in Children: India. Publication of NACO, IAP, UNICEF, WHO. . Publication of NACO, IAP, UNICEF, WHO. 

2006.2006.
8 8 Khanna SA, Lanjewar DN, Samdani PG, ShindeKhanna SA, Lanjewar DN, Samdani PG, Shinde ABAB. perinatally acquired AIDS. Indian Pediatr. 1993 . perinatally acquired AIDS. Indian Pediatr. 1993 

Apr;30(4):508Apr;30(4):508--10.10.
9 Achievements in Public Health: Reduction in Perinatal Transmis9 Achievements in Public Health: Reduction in Perinatal Transmission of HIV Infection sion of HIV Infection ------ United United 

States, 1985States, 1985——2005. MMWR June 2, 2006 5922005. MMWR June 2, 2006 592--597. Accessed In March 2007. 597. Accessed In March 2007. 
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5521a3.htmhttp://www.cdc.gov/mmwr/preview/mmwrhtml/mm5521a3.htm

http://www.nacoonline.org/facts_reportaug.htm
http://www.who.int/hiv/mediacentre/news60/en/index.html. accessed on March 9
http://www.who.int/hiv/mediacentre/news60/en/index.html. accessed on March 9
http://www.unicef.org/publications/index_30398.html
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=AbstractPlus&list_uids=8288334&query_hl=11&itool=pubmed_docsum


ReferencesReferences

10 Cooper ER, Charurat M, Mofenson L, et al. Combination antiret10 Cooper ER, Charurat M, Mofenson L, et al. Combination antiretroviral strategies for the treatment of roviral strategies for the treatment of 
pregnant HIVpregnant HIV--11--infected women and prevention of perinatal HIVinfected women and prevention of perinatal HIV--1 transmission. 1 transmission. J Acquir Immune J Acquir Immune 
Defic SyndrDefic Syndr. 2002;29:484. 2002;29:484--494 494 

11Centers for Disease Control. 11Centers for Disease Control. 
http://www.cdc.gov/hiv/topics/surveillance/resources/reports/200http://www.cdc.gov/hiv/topics/surveillance/resources/reports/2002report/table4.htm2report/table4.htm. Accessed . Accessed 
March  2007.March  2007.

12 Sehgal R, Baveja UK, Chattopadhya D, Chandra J, Lal S. Pediat12 Sehgal R, Baveja UK, Chattopadhya D, Chandra J, Lal S. Pediatric HIV infection. ric HIV infection. Indian J PediatrIndian J Pediatr. . 
2005;72:9252005;72:925--930. 930. 

13 Dhurat R, Manglani M, Sharma R, Shah NK. Clinical spectrum of13 Dhurat R, Manglani M, Sharma R, Shah NK. Clinical spectrum of HIV infection. HIV infection. Indian PediatrIndian Pediatr. . 
2000;37:8312000;37:831--836. 836. 

14 Agrawal M, Koppikar GV, Ghildiyal R, Chavarkar M, Joshi SM, L14 Agrawal M, Koppikar GV, Ghildiyal R, Chavarkar M, Joshi SM, Lahiri KR. Seropositivity rate for HIV ahiri KR. Seropositivity rate for HIV 
infection in hospitalized children on selective screening. infection in hospitalized children on selective screening. Indian PediatrIndian Pediatr. 2001;38:267. 2001;38:267--271. 271. 

15 Havaldar PV, Patil M. HIV seroprevalence by ELISA in high ris15 Havaldar PV, Patil M. HIV seroprevalence by ELISA in high risk Indian children and their k Indian children and their 
presentation. presentation. J Trop PediatrJ Trop Pediatr. 2001;47:119. 2001;47:119--120. 120. 

16 Lodha R, Singhal T, Jain Y, Kabra SK, Seth P, Seth V. Pediatr16 Lodha R, Singhal T, Jain Y, Kabra SK, Seth P, Seth V. Pediatric HIV infection in a tertiary care ic HIV infection in a tertiary care 
center in north India: Early impressions. center in north India: Early impressions. Indian PediatrIndian Pediatr. 2000;37:982. 2000;37:982--986. 986. 

17 Merchant RH, Oswal JS, Bhagwat RV, Karkare J. Clinical profil17 Merchant RH, Oswal JS, Bhagwat RV, Karkare J. Clinical profile of HIV infection. e of HIV infection. Indian PediatrIndian Pediatr. . 
2001;38:2392001;38:239--246. 246. 

18 Verma S, Bhatia R. Pediatric HIV infection/AIDS in Agra. 18 Verma S, Bhatia R. Pediatric HIV infection/AIDS in Agra. Indian PediatrIndian Pediatr. 2005;42:953. 2005;42:953--954. 954. 
19 Shah I. Age related clinical manifestations of HIV infection 19 Shah I. Age related clinical manifestations of HIV infection in Indian children. in Indian children. J Trop PediatrJ Trop Pediatr. . 

2005;51:3002005;51:300--303. 303. 

http://www.cdc.gov/hiv/topics/surveillance/resources/reports/2002report/table4.htm


ReferencesReferences
20 Shah SR, Tullu MS, Kamat JR. Clinical profile of pediatric HI20 Shah SR, Tullu MS, Kamat JR. Clinical profile of pediatric HIV infection from India. V infection from India. Arch Med ResArch Med Res. . 

2005;36:242005;36:24--31. 31. 
21 Lodha R, Upadhyay A, Kapoor V, Kabra SK. Clinical profile and21 Lodha R, Upadhyay A, Kapoor V, Kabra SK. Clinical profile and natural history of children with HIV natural history of children with HIV 

infection. infection. Indian J PediatrIndian J Pediatr. 2006;73:201. 2006;73:201--204 204 
22 Daga SR, Verma B, Gosavi DV. HIV infection in children: India22 Daga SR, Verma B, Gosavi DV. HIV infection in children: Indian experience. n experience. Indian PediatrIndian Pediatr. . 

1999;36:12501999;36:1250--1253. 1253. 
23 Angami K, Reddy SV, Singh K, Singh NB, Singh PI. Prevalence o23 Angami K, Reddy SV, Singh K, Singh NB, Singh PI. Prevalence of HIV infection and AIDS f HIV infection and AIDS 

symptomatology in malnourished childrensymptomatology in malnourished children----a hospital based study. a hospital based study. J Commun DisJ Commun Dis. 2004;36:45. 2004;36:45--52. 52. 
24 Biswas J, Kumar AA, George AE, et al. Ocular and systemic les24 Biswas J, Kumar AA, George AE, et al. Ocular and systemic lesions in children with HIV. ions in children with HIV. Indian J Indian J 

PediatrPediatr. 2000;67:721. 2000;67:721--724. 724. 
25 Karande S, Bhalke S, Kelkar A, Ahuja S, Kulkarni M, Mathur M.25 Karande S, Bhalke S, Kelkar A, Ahuja S, Kulkarni M, Mathur M. Utility of clinicallyUtility of clinically--directed selective directed selective 

screening to diagnose HIV infection in hospitalized children in screening to diagnose HIV infection in hospitalized children in Bombay, India. Bombay, India. J Trop PediatrJ Trop Pediatr. . 
2002;48:1492002;48:149--155. 155. 

26 Madhivanan P, Mothi SN, Kumarasamy N, et al. Clinical manifes26 Madhivanan P, Mothi SN, Kumarasamy N, et al. Clinical manifestations of HIV infected children. tations of HIV infected children. 
Indian J PediatrIndian J Pediatr. 2003;70:615. 2003;70:615--620. 620. 

27 Parthasarathy P, Mittal SK, Sharma VK. Prevalence of pediatri27 Parthasarathy P, Mittal SK, Sharma VK. Prevalence of pediatric HIV in New Delhi. c HIV in New Delhi. Indian J PediatrIndian J Pediatr. . 
2006;73:2052006;73:205--207. 207. 

28 Jindal N, Aggarwal A. Perinatal transmission rate of HIV infe28 Jindal N, Aggarwal A. Perinatal transmission rate of HIV infection in Amritsar (Punjab). ction in Amritsar (Punjab). Indian J Indian J 
Med MicrobiolMed Microbiol. 2006;24:146. 2006;24:146--147. 147. 

29. Merchant RH, Damania K, Gilada IS, et al. Strategy for preve29. Merchant RH, Damania K, Gilada IS, et al. Strategy for preventing vertical transmission of HIV : nting vertical transmission of HIV : 
Bombay experience. Bombay experience. Indian PediatrIndian Pediatr. 2001;38:132. 2001;38:132--138.138.


	Dr. Harjot Kaur Singh
	Overview
	Timeline of the Indian HIV Epidemic
	Scope of the Indian HIV Epidemic
	Molecular Epidemiology of �Pediatric HIV in India
	Modes of HIV Transmission among Children in India
	Comparisons of HIV Epidemic by Percentage of Infected Children
	Rates of Horizontal Transmission among Children in India
	Comparisons of HIV Epidemic by �Vertical Transmission
	Antenatal Statistics
	Antenatal HIV Prevalence
	Clinical Manifestations
	Clinical Manifestations
	Clinical Manifestations: Review of the Indian Literature
	Mortality in HIV-infected �Children in India
	Mortality Comparisons of �HIV-infected Children
	Summary
	Acknowledgements
	References
	References
	References

