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                                                    CURRICULUM VITAE : Shabir A Madhi 

Professor Shabir Madhi 

Date of Birth: 28 November 1966 

Nationality: South African 

 

1. Most Recent Current and Past Work Positions: 

i). Executive Director: National Institute for Communicable Diseases, National Health 

Laboratory Service. (2011-Current) 

ii). Professor of Vaccinology; School of Pathology;  Univ. of Witwatersrand  (2008-current) 

iii). Chair: Department of Science and Technology/ National Research Foundation –  

    Vaccine Preventable Diseases. (2008 -current) 

iv). Co-director: University of Witwatersrand/MRC Respiratory and Meningeal Pathogens 

Research Unit. (2007 -2013) 

v). Director: University of Witwatersrand/MRC Respiratory and Meningeal Pathogens 

Research Unit. (2007 -2013) 

vi). Honorary Consultant: Department of Paediatrics. (1997 -2005) 

 

2. PROFESSIONAL QUALIFICATIONS        

1990: Bachelor of Medicine and Bachelor of Surgery (MBBCh);                                                

University of the Witwatersrand, Johannesburg     

1996: Fellow College of Paediatrics (FCPaeds (SA); College of Medicine of South Africa          

1998:  Masters in Medicine (MMed Paediatrics);  University of the Witwatersrand, 

Johannesburg      

2001-2010: Sub-speciality registration - Critical Care Paediatrics. Health Professional Council 

of South Africa 

2003: PhD (Health Sciences); University of the Witwatersrand, Johannesburg. 

2010: Sub-speciality registration – Infectious Diseases. Health Professional Council of South 
Africa 
 

3. MEMBERSHIP OF PROFESSIONAL BODIES/ASSOCIATIONS 

i). Member: South African Medical Association (1996-) 

ii). Fellow: College of South Africa (1997-) 

iii). Member: South African Paediatric Association (1997-) 

iv). Member: Critical Care Society of South Africa. (2002-2009) 

v). Member: Federation of Infectious Diseases Society of South Africa. (2002-)  

vi). Member: European Society of Paediatric Infectious Diseases (2003-) 

vii). Deputy-president: Southern African Society of Infectious Diseases (2008-2013) 

viii). Board member : International Scientific Committee – World Society of Paediatric 

Infectious Diseases (2008-2013) 

ix). Board-member: World Society of Paediatric Infectious Diseases (2009) 

x). President: World Society of Paediatric Infectious Diseases (2010-2013) 
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xi). Board Member: International Symposium for Pneumococci and Pneumococcal Diseases 

(2009-Current)  

xii). Member: Academy of Science of South Africa (2012-Current) 

xiii). International Scientific Committee Member of International Society of Infectious Diseases 

(2013-Current) 

xiv). Chair: International Scientific Committee of World Society of Paediatric Infectious 

Diseases (2013-Current) 

xv). President: Southern African Society of Infectious Diseases (2014-Current). 

  

4. ACADEMIC DISTINCTIONS/FELLOWSHIPS 

 1989: University of Washington, St Louis, USA. Exchange student. (Full 

scholarship) 

 2000: Scholarship to attend: Biostatistics course:  International Center of 

Diarrhoeal Diseases and Research and Development, Bangladesh, Nov 1999.  

 2001: Scholarship to attend: 1
st
 Advanced Vaccinology Course- Marcel Merieux 

Foundation Institute, Annecy, France, May- June 2000.  

 

  5.  AWARDS 

 2001:  Watkins-Pitchford prize. Award Re: Best contribution to the literature 

during the year 2000 by a member of the South African Institute for Medical 

Research staff of less than 10-year standing. 

 2004: Faculty Research Price for best Research Article. 

 2006: European Society for Infectious Diseases, Young Investigators Award. 

 2009. Special Fellowship Award- Past Alumni Invite to Celebrate the 10
th
 

Anniversary of the Advanced Vaccinology Course; Annecy; France May 22-25
th
 

2009 

 2009. National Science and Technology Forum: TW Kambule Award: Senior 

Black Researcher over the past 5-10 years. 

 2010. NRF President’s Award for: Transformation of the Science Cohort. 

 2010: Vice-Chancellors Award for Research. University of the Witwatersrand. 

 2011: National Research Foundation A2 rating. 

 2013: Medical Research Council: Life Time Achievement Award (Platinum 

Medal)  

 

        6.  NATIONAL RESEARCH FOUNDATION RATING: Category A2 (Effective 2011)   

              

         7.  OTHER INTERNATIONAL TEMPORARY APPOINTMENTS/ CONSULTANCIES  

 1998-2001: Temporary Consultant to World Health Organisation pneumonia-

radiology working-group. 
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 1998-2001: Temporary Consultant to World Health Organisation “Respiratory 

syncytial virus in developing countries” working group.  

 2001: International Faculty member of the “Global Health Course” program 

initiated by Department of Health, Finland. 

 2003: Temporary Consultant to World Health Organisation: Management of Acute 

Respiratory Tract Infections in Countries with a high Prevalence of HIV-1 

Infection. 

 2003: Temporary Consultant to World Health Organisation: Reviewer of proposal 

for: “Alternate Schedules for Introducing the Pneumococcal Conjugate Vaccine 

into Developing Countries”. 

 2003: Temporary Consultant to World Health Organisation: “Haemophilus 

influenzae type b prevention in Sub-Saharan Africa”  

 2003: Technical advisor: Activities in Research and Development Necessary to 

Accelerate the Introduction of Pneumococcal Conjugate Vaccine Use in 

Developing Countries. GAVI PneumoADIP.  

 2005: Technical advisor: Introduction of Pneumococcal Conjugate Vaccine Use in 

Developing Countries. GAVI PneumoADIP (London; United Kingdom).  

 2006: Temporary consultant to NIH/NIAID: WHO Essential care and Prevention 

Meeting (Switzerland).   

 2007: Temporary consultant to WHO: Global Action Plan for Pneumonia (La 

Mainaz France, 3
rd

-5
th
 March 2007) 

 2007: Temporary consultant to Gates Foundation: Pneumonia Consultation 

Meeting. (Seattle USA, 3-6
th
 May 2007) 

 2007: Invited Participant (African Representative): Global Vaccine Safety Datanet 

Meeting (Annecy, France: 11-13
th
 Sept 2007) 

 2007: Consultant/Faculty: Physicians Academy for Clinical and Management 

Excellence. 1
st
 Pneumonia Working Group Conference. (Seoul; South Korea. 14-

15
th
 December 2007).  

 2008: Invited participant: Global Burden of Disease: Respiratory syncytial virus. 

(Edinburgh, Scotland: 28-29
th
 January 2008). 

 2008: Temporary consultant WHO. Global Action Plan for Pneumonia. (Geneva, 

Switzerland: 25-27
th
 February 2008). 

 2008: Technical Advisor: GAVI PneumoADIP (Rome, Italy: 10-11
th
 March 2008) 

 2008: Faculty Member: Global Masterclass on Childhood Bacterial Respiratory 

Diseases. (Brussels; Belgium: 29-30
th
 March 2008)  

 2009-current: Advisor: Supporting National Independent Immunization and 

Vaccine Advisory Committees: The SIVAC Initiative. 29
th
 May 2009; Paris; France 

 2009: Temporary Consultant World Health Organisation: Meeting to review WHO 

recommendations for the management of diarrhoea and pneumonia in the context 
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of HIV infection in infants and children. 19-21 October, 2009; Geneva, 

Switzerland.  

 2009-2010: Technical advisor/Consultant: Pneumonia Etiology Research for Child 

Health (PERCH); Johns Hopkins Bloomberg School of Public Health. 8-10
th
 Sep 

2009; Washington DC, USA. 

 2011: Invited participant: Bill and Melinda Gates Foundation: Maternal Influenza 

Immunization: Evidence, Policy Consideration, and Action Plan Convening Gates. 

1-3 June 2011. Hyatt Regency London; London. 

 2010-2011: Member: Scientific Monitoring Board:  HIV Vaccine Trials Network 

(HVTN)  

 2012: Temporary consultant: Optimizing rotavirus immunization schedules. WHO 

Ad Hoc Expert Consultation on Rotavirus Vaccination Schedules. 13-14 February 

2012. WHO, Geneva. 

 2013-Current: Member: Bill and Melinda Gates Foundation: Global Health 

Program Scientific Advisory Committee. 

 2013: Advisor:  RSV Vaccines for Maternal Immunization. PATH. 11 July 2013. 

Washington DC.  

 2013: Participant. Measuring short and long-term vaccine impact of PCV. World 

Health Organisation. Crowne Plaza Hotel, in Geneva, Switzerland. 16-19 

September, 2013. 

 

8. SUPERVISION OF HIGHER DEGREES (EXCLUDING POST-DOCS) 
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Race G
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Nationality 

D Ruffini 2 MMed 2001* Univ Wits W F SA 

M Htay 2 MSc 2001* Univ Wits B F Burmese 

G Sorours 2 MMed 2004* Univ Wits W F SA 

C Ngwazi 3 MMed 2004* Univ Wits B M Congolese 

H Ludewick 3 PhD 2007* Univ Wits C M SA 

D Moore 1 MMed 2008* Univ Wits W M SA 

C Cutland (PT) 6 PhD 2014 Univ Wits W F SA 

Z Ditse 2 MSc 2011* Univ Wits B F SA 

K Lebogo 2 PhD 2013 Univ Wits B F SA 

M Mhlongo 4 PhD 2013* Univ Wits B M SA 

Z Radebe 2 MSc 2011* Univ Wits B F SA 

Z Makhari  1 MSc 2011* Univ Wits B F SA 

O Simani 5 PhD 2014 Univ Wits B F SA 
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Z Dangor (PT) 2 MMed 2012* Univ Wits I M SA 

M Haupfleisch (PT) 2 MMed 2014* Univ Wits W M SA 

S Chaya (PT) 2 MMed 2014 Univ Wits I F SA 

V Mammed (PT) 2 MMed 2014 Unit Wits I M SA 

C Cohen (PT) 3 PhD 2014 Univ Wits W F SA 

G Naidu (PT) 5 PhD 2014 Univ Wits I M Indian 

S Nzenze 5 PhD 2014 Univ Wits B F Zim 

M Groome (PT) 3 PhD 2014 Univ Wits W F SA 

Moore D 3 PhD 2014 Univ Wits W M SA 

Dangor Z 3 PhD 2014 Unit Wits I M SA 

Nteu K 3 MSc 2014 Univ Wits B F SA 

Chinyanganya L 2 MSc 2014 Unit Wits B F Kenya 

Olwagen C 2 MSc 2014 Univ Wits W F SA 

Dzanibe S 2 MSc  2014 Univ Wits B M SA 

 

 
 

9. RESEARCH OUTPUT  
   9.1 Peer-reviewed ACCREDITED JOURNALS  

1. Madhi SA, Gray GE, Huebner RE, McKinnon D, Pettifor JM. Correlation between CD4+ 

lymphocyte counts, concurrent antigen skin test and tuberculin skin test reactivity in HIV-1 

infected and uninfected children with tuberculosis. Ped Infect Dis J. 1999, 18: 800-805.  

2. Klugman KP, Madhi SA. Emergence of drug resistance- impact on bacterial meningitis.  

Infect Dis Clin North Amer 1999, 13:637-646.   

3. Madhi SA, Klugman KP. Pneumococcal conjugate vaccines- prospects for intervention in 

children. Sem Resp Infect. 1999, 14:285-294. 

4. Madhi SA, Huebner RE, Doedens L, Aduc T, Wesley D, Cooper P. HIV-1 co-infection in 

children hospitalised with tuberculosis in South Africa. Int J Tuberc Lung Dis 2000; 4:448-

454.  

5. Madhi SA, Petersen K, Madhi A, Khoolsal M, Klugman KP. Burden of disease and drug 

resistance of bacteria in HIV infected children with severe lower respiratory tract 

infections. Clin Infect Dis. 2000, 31:170-176.  

6. Madhi SA, Schoub B, Simmank K, Blackburn N, Klugman KP. Increased burden of 

respiratory virus associated severe lower respiratory tract infections in HIV-1 infected 

children. J Pediatr 2000, 137: 78-84. 

7. Madhi SA, Petersen K, Madhi A, Wasas A, Klugman KP. Impact of human 

immunodeficiency virus type-1 on the disease spectrum of Streptococcus pneumoniae in 

South African children. Pediatr Infect Dis J 2000, 19:1141-1147. 

8. Madhi SA, Venter M, Madhi A, Petersen K, Klugman KP. Differing manifestation of 

respiratory syncytial virus associated severe lower respiratory tract infections in human 
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immunodeficiency virus type-1 infected and uninfected children. Pediatr Infect Dis J 2001, 

20:164-170. 

9. Madhi SA, Madhi A, Petersen KM, Khoosal M, Klugman KP. The impact of human 

immunodeficiency virus type-1 infection on the epidemiology and outcome of bacterial 

meningitis in South African children. Int J of Infect Dis, 2001; 5:119-125. 

10. Venter M, Madhi SA, Tiemessen CT, Schoub BD. Genetic diversity and molecular 

epidemiology of respiratory syncytial virus over four consecutive seasons in South Africa: 

identification of new subgroup A and B genotypes. J Gen Virology 2001; 82:2117- 2124. 

11. Madhi SA. Childhood vaccination of the HIV-1 infected child. SADentJ  2001; 56: 610-3.  

12. Madhi SA. Lower respiratory tract infections in HIV-1 infected South African children. 

SAJofHIVMed. August 2001, 1(5): 32-39.  

13.  Ruffini D, Madhi SA. The high burden of Pneumocystis carinii pneumonia in  

  HIV-1 infected children hospitalised for severe pneumonia. AIDS. 2002; 16:105-112. 

14. Madhi SA; Petersen K, Huebner RE; Mbelle N; Khoosal M; Mothupi R; Saloojee H; 

Crewe-Brown H; Klugman KP. Reduced effectiveness of Haemophilus influenzae type b 

conjugate vaccine in children with a high prevalence of HIV-1 infection. Pediatr Infect Dis 

J 2002: 21: 315-21.  

15. Madhi SA, Ramasamy N, Besselaar TG, Klugman KP. Influenza A and B virus’ 

associated lower respiratory tract infections in an area with a high prevalence of pediatric 

human immunodeficiency type-1 infection. Pediatr Infect Dis J 2002: 21: 300-307. 

16. Madhi SA, Cumin E, Klugman KP. Defining the potential impact of conjugate bacterial 

polysaccharide-protein vaccines in reducing the burden of pneumonia in human 

immunodeficiency virus type 1 infected and –uninfected children. Pediatr Infect Dis J 

2002; 21: 393-9.  

17. Lala SG, Madhi S A, Pettifor JM. The discriminative value of C-reactive protein levels in 

distinguishing between community-acquired bacteraemic and respiratory virus-associated 

lower respiratory tract infections in HIV-1-infected and -uninfected children. Ann Trop 

Paediatr 2002; 22:271-9. 

18. Madhi SA, Petersen K, Madhi A, Klugman KP. Human parainfluenza virus 1-3 associated 

severe lower respiratory tract infections in human immunodeficiency virus type-1 infected 

and uninfected children. Europ J Clin Microbiol Infect Dis 2002; 21;499-505. 

19. Madhi SA, Cutland C, Ismail K, O’Reilly C, Mancha A, Klugman KP. Ineffectiveness of 

trimethoprim-sulfamethoxazole prophylaxis and importance of concurrent bacterial and 

respiratory viral co-infections among human immunodeficiency virus type-1 infected 

African children hospitalized with Pneumocystis carinii pneumonia. Clin Infect Dis 2002; 

35:1120-6. 

20. Madhi SA, Radebe K, Crewe-Brown HH, Frasch C, Arakere G, Mokhachane M, Kimura 

A. Distribution of Streptococcus agalactiae and the high burden of invasive disease 

among South African Children. Ann Trop Paediatr 2003, 23:15-23.  
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21. Madhi SA, Venter M, Alexandra R, Lewis H, Kara Y, Karshagen, Greef M, Lassen C. 

Respiratory syncytial virus associated illness in high risk children and national 

characterisation of the circulating virus genotype in South Africa. J Clin Virol 2003; 27: 

180-189.  

22. Madhi SA. Use of bacterial-conjugate vaccines in HIV-1 infected children. Current Allergy 

and Clinical Immunology. 2003; 16 (3):53-59. 

23. Abdool Karim S, Abdool Karim Q, Adhikari M, Cassol S, Chersich M, Cooper  

     P, Coovadia A, Coovadia H, Cotton M, Coutsoudis A, Hide W, Hussey G, Maartens G,   

    Madhi S, Martin D, Pettifor JM, Rollins N, Sherman G, Thula S, Urban M, Velaphi S, 

    Williamson C. Vertical HIV transmission in South Africa: translating research into policy and  

     practice. Letter: Lancet 2002; 359:992-3 

24. Klugman, K.P.; Madhi S.A.; Huebner R.E.; Kohberger R. Mbelle N; Pierce N and Vaccine 

trialist group. Prevention of pneumonia and invasive pneumococcal disease by a 9-valent 

pneumococcal conjugate vaccine:  efficacy in both HIV – infected and uninfected children. 

NEJM. 2003; 349(14):1341-8.  

25. Madhi SA. Vaccinating against Streptococcus pneumoniae- The new generation vaccine. 

SA Resp. J. 2002; 8:35-42. 

26. Madhi SA, Ludewick H, Abed Y, Klugman KP, Boivin G. Human metapneumovirus 

associated lower respiratory tract infections among hospitalized HIV-1 infected and HIV-1 

uninfected African infants. Clin Infect Dis 2003 37: 1705 - 1710. 

27. Madhi SA, Ismail K, O’Reilly C, Cutland C. Importance of nosocomial respiratory 

syncytial virus infections in an African setting. Trop Med Int Health. 2004; 9:491-8. 

28. Cotton M, Schaaf S, Hesseling A, Madhi SA. HIV and childhood tuberculosis - the way 

forward. Int. J Tuberc and Lung Dis. 2004; 8:675-82.  

29. Brink AJ, Cotton MF, Feldman C, Geffen L, Hendson W, Hockman MH, Maartens G, 

Madhi SA, Mutua-Mpungu M, Swingler GH. Guideline for the management of upper 

respiratory tract infections. S Afr Med J 2004; 94: 475-483.  

30. Buie KA, Klugman KP, von Gottberg A, Perovic O, Karstaedt A, Crewe-Brown H, Madhi 

SA, Feldman C. Gender as a Risk Factor for Antibiotic Resistance, Infection with 

Pediatric Serogroups and Pneumococcal Bacteremia in HIV- Infected  and Uninfected 

Adults. J Infect Dis 2004; 189: 1996-2000. 

31. Boivin G, Mackay I, Sloots TP, Madhi S, Freymuth F, Wolf D, Shemer-Avni Y, Ludewick 

H, Gray G, LeBlanc E. Global genetic diversity of the human Metapneumovirus fusion 

gene. Emerg Infect Dis J 2004; 10: 1154-1157.  

32. Kristensen IA, Thiel S, Steffensen R, Madhi S, Sorour G, Olsen J. Mannan binding lectin 

(MBL) and RSV-lower respiratory tract infection leading to hospitalisation in children. A 

case-control study from Soweto, South Africa.  Scandanavian Journal of Immunology 

2004; 60: 184-188. 

33. Madhi SA, Klugman KP and the Pneumococcal Vaccine Trialist Group. A role 
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for Streptococcus pneumoniae in virus-associated pneumonia. Nature Medicine. 2004; 

10, 811-813. (additional data on e-journal).  

34. Martin M, Casellas J, Madhi SA, Urquhart T, Delport S, Ferrero F, Chamany S, Dayan G,  

Rose CE, Levine OS, Klugman KP, Feikin DR. Impact of Haemophilus influenzae Type b 

Conjugate Vaccine in South Africa and Argentina: Lessons for Estimating Impact in Low-

Income Countries. Pediatr Infect Dis J. 2004; 23: 842-847.    

35. Klugman KP, Madhi SA. Oral antibiotics for the treatment of severe pneumonia in 

children. Lancet 2004; 364: 1104-1105. 

36. Belshe RB, Newman FK, Anderson EL, Wright PF, Karron RA, Tollefson S, Henderson 

FW, Cody Meissner H, Madhi S, Roberton D, Marshall H, Loh R, Sly P, Murphy B, Tatem 

JM, Randolph V, Hackell J, Gruber W, Tsai TF. Evaluation of Combined Live Attenuated 

Respiratory Syncytial Virus and Parainfluenza 3 Virus Vaccines in Infants and Young 

Children. J Infect Dis. 2004; 190: 2096-2103. 

37. Madhi SA, Heera JR, Kuwanda L, Klugman KP. Procalcitonin and C-reactive protein 

estimations improve the specificity of pneumococcal conjugate vaccine efficacy estimates 

against pneumonia. PLosMedicine. 2005: e38. 

38. Madhi SA, Cutland C, Kuwanda L, Klugman KP. The impact of a 9-valent pneumococcal 

conjugate vaccine on the public health burden of pneumonia in HIV infected and 

uninfected children. Clin Infect Dis 2005; 40:1511-1518 

39. Madhi SA, Kuwanda L, Cutland C, Holm A, Käyhty H, Klugman KP. Quantitative and 

qualitative antibody response to pneumococcal conjugate vaccine among African HIV 

infected and uninfected children. Ped Infect Dis J 2005; 24: 410-416. 

40. Cherian T, Mulholland KE, Carlin JB, Ostensen H,
 
Amin R, de Campo M, Greenberg D, 

Lagos R, Lucero M, Madhi SA, O’Brien KL, Obaro S, Steinhoff MC and the W.H.O. 

Radiology Working Group. Standardised Interpretation of Paediatric Chest Radiographs 

for the Diagnosis of Pneumonia in Epidemiological Studies.  Bulletin of WHO 2005; 83: 

353-359. 

41. Zar HJ, Jeena P, Argent A, Gie R, Madhi SA. Diagnosis and Management of Community 

Acquired Pneumonia in Childhood – South African Thoracic Society guidelines. S Afr Med 

J 2005; 95: 977-81, 984-90.  

42. Ludewick HP, Abed Y, van Niekerk N, Klugman KP, Boivin G and Madhi SA
,
 

      Genetic variability of the human metapneumovirus in South Africa. Emerg Infect   

      Dis J. 2005; 11: 1074-8.   

43. Madhi SA, Kuwanda L, Saarinen L, Cutland C, Mothupi R, Käyhty H, Klugman  

      KP. Immunogenicity and effectiveness of Haemophilus influenzae type b  

      conjugate vaccine in HIV infected and -uninfected African children. Vaccine   

     2005; 23: 5517-5525. 

44. Madhi SA, Kohler M, Kuwanda L; Cutland C; Klugman KP. Usefulness of C-reactive 

protein to define pneumococcal conjugate vaccine efficacy in the prevention of 

pneumonia. Pediatr Infect Dis J 2006; 25: 30-36. 
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45. Wright PF, Karron RA, Madhi SA, Treanor JJ, King JC, O’Shea A, Ikizler MR, Zhu Y, 

Collins PL, Cutalnd C, Randolph VB, Deatly A, Gruber WC, Murphy BR.  The interferon 

antagonist NS2 protein of respiratory syncytial virus is an important virulence determinant 

for humans J.Infect Dis.2006; 193:573-81. 

46. Van Rie A, Madhi SA, Heera JR, Meddows-Taylor S, Wendelboe AM, Anthony F, Violari 

A, Tiemessen CT. Influence of intrauterine exposure to Human Immunodeficiency Virus 

on infant interferon gamma production to BCG and Mycobacterium tuberculosis antigens. 

Clin Vaccine Immunol .2006; 13:246-252. 

47. Madhi SA, Cutland C, Zhu Y, Hackell JG, Newman F, Blackburn N, Murphy BR, Belshe 

RB, Karron RA, Deatly A, Gruber WC, Wright PF. Transmissibility, infectivity and 

immunogenicity of a live human parainfluenza type 3 virus vaccine (HPIV3cp45) among 

susceptible infants and toddlers. Vaccine. 2006; 24: 2432-2439. 

48. Madhi SA, Ludewick H, Kuwanda L, van Niekerk N, Cutland C, Little T, Klugman KP. 

Pneumococcal co-infection with human metapneumovirus. Journal of Infectious 

Diseases. 2006; 193:1236-43. 

49. Madhi SA, Kuwanda L, Cutland C, Klugman KP. Five-year cohort study of hospitalization 

for respiratory syncytial virus associated lower respiratory tract infection in African 

children. J Clin Virology 2006; 36: 215-21. 
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Haemophilus influenzae type b (Hib) vaccine introduction in South Africa. Bulletin of WHO 
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Klugman KP. Long-term immunogenicity and efficacy of a 9-valent conjugate 
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56. Madhi SA, Ludewick H, Kuwanda L, van Niekerk N, Cutland C, Klugman KP.
 

Epidemiology of severe human metapneumovirus lower respiratory tract infection in an 



 75 

area with a high prevalence of human immunodeficiency virus type-1 infection. Pediar 

Infect Dis J. 2007; 26: 693-9. 
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