
Measles vaccines: WHO position paper – 28 April 2017 
Grading of scientific evidence in support of key recommendations 
 
Table IIa: Safety in HIV infected children  
Population   :   HIV-infected children up to the age of 15 years  
Intervention:   Measles vaccination (any dose) 
Comparison :   HIV-negative children 
Outcome      :   Serious adverse events following immunization 
 

PICO Question: Are measles containing vaccines (MCVs) safe when administered to HIV-infected children 
up to the age of 15 years? 

    Rating Adjustment to rating 
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No of studies/starting rating 
19 observational 
studies1 

2 

Factors 
decreasing  
confidence 

Limitation in 
study design 

Serious2 -1 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision None serious 0 

Publication 
bias 

Not applicable 0 

Factors 
increasing 
confidence 

Strength of 
association/ 
large effect 

Not applicable 0 

Dose-response Not applicable 0 

Antagonistic 
/mitigated bias 
and 
confounding 

Not applicable 0 

Final numerical rating of quality of evidence 1 
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 Statement on quality of evidence 

Evidence supports a very low level of confidence that the true effect 
lies close to that of the estimate of the effect on the health 
outcome. 

Conclusion 

Measles immunization is not associated with an increased risk of 
serious adverse events (very low level of scientific evidence) and to 
date only one case of MCV associated death in an HIV infected 
patients has been noted. 

 

                                                 
1 These tables are based on the systematic review and meta-analysis of the safety and immunogenicity of measles vaccine in HIV-infected 
children that was recently conducted by Scott P et al, 2011. This systematic review was updated by Nicky Mehtani based on articles published 
after the availability of HAART in 1996 through February 2015. Mehtani at al found no additional evidence of severe adverse events attributable 
to measles vaccine in HIV-infected children. For assessment of immunogenicity, 25 studies with comparison groups (involving 4519 vaccinated 
children) and 1 case report were found eligible for inclusion. For adverse event data, 13 studies without comparison groups ( involving 690 
vaccinated children) were also examined. 
Most studies providing data on safety reported no serious adverse events. In prospective studies that allowed comparisons between HIV-
infected and HIV-exposed, but uninfected or HIV-unexposed children, there did not appear to be an increased risk of serious adverse events in 
HIV-infected children.  
2 Relatively short follow-up period in the prospective studies. 



Table IIb: Immunogenecity in HIV infected children  
Population   : HIV-infected children up to the age of 15 years  
Intervention: Measles vaccination (any dose) 
Comparison : HIV-negative children 
Outcome      : Immunogenicity conferred by measles vaccine 
 

PICO Question: Are measles containing vaccines (MCVs) immunogenic when administered to HIV-
infected children up to the age of 15 years? 

    Rating Adjustment to rating 
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No of studies/starting rating 
28 observational 
studies3 

2 

Factors 
decreasing  
confidence 

Limitation in 
study design 

None serious 0 

Inconsistency None serious 0 

Indirectness None serious 0 

Imprecision None serious 0 

Publication 
bias 

Not applicable 0 

Factors 
increasing 
confidence 

Strength of 
association/ 
large effect 

Not applicable 0 

Dose-response Not applicable 0 

Antagonistic 
/mitigated bias 
and 
confounding 

Not applicable 0 

Final numerical rating of quality of evidence 2 

Su
m

m
ar

y 
o

f 

Fi
n

d
in

gs
 Statement on quality of evidence 

Evidence supports a low level of confidence that the true effect lies 
close to that of the estimate of the effect on the health outcome. 

Conclusion 
Measles immunization may be less immunogenic in HIV- positive as 
compared to children not infected with HIV (very low level of 
scientific evidence). 

 
 
 
 
 
 
 
 
 

                                                 
3 Assessments of measles antibody levels suggested that measles vaccination at six months of age resulted in similar levels of 
protection in HIV-infected and HIV-unexposed (combined RR 1.05, 95% CI 0.83-1.34, heterogeneity I2 65.7%, P=0.06) or HIV-
exposed but uninfected children (combined RR 0.91, 95% CI 0.80-1.04, heterogeneity I2 0.0%, P=0.46). By nine months of age, 
fewer HIV-infected children responded to measles vaccine than HIV-unexposed (combined RR 0.79, 95% CI 0.61-1.02, 
heterogeneity I2 81.5%, P=0.005) or HIV-exposed but uninfected children (combined RR 0.70 (95% CI 0.56-0.88) heterogeneity 
I2 79.6%, P<0.001). Two studies suggested that the antibody response in HIV-infected children waned faster than in HIV-
uninfected children. Low measles seroprevalence at the time of starting antiretroviral treatment provides supportive evidence 
that antibody levels wane in HIV-infected children not receiving antiretroviral therapy. In the largest study, involving HIV-
infected children aged 2 to 19 years receiving antiretroviral therapy in the United States, only 52% of 193 children had 
protective antibody concentrations at the time of starting antiretroviral therapy (Abzug 2012). Among 61 HIV-infected Zambian 
children 9 to 60 months of age starting antiretroviral therapy, only 23% were measles seropositive (Rainwater-Lovett 2013). 

 



References 
 

1. Al-Attar I,  Reisman J,  Muehlmann M,  McIntosh K. Decline of measles antibody titers after 
immunization in human immunodeficiency virus-infected children, Pediatr Infect Dis J , 1995, vol. 
14 (pg. 149-51) 

2. Arpadi SM,  Markowitz LE,  Baughman AL, et al.  . Measles antibody in vaccinated human 
immunodeficiency virus type 1-infected children, Pediatrics , 1996, vol. 97 (pg. 653-7) 

3. Arpadi S,  Markowitz L,  Shah K, et al.  . Measles antibody in vaccinated HIV-infected children 
[abstract PoB 3674], 8th International Conference on AIDS. 

4. Aurpibul L,  Puthanakit T,  Siriaksorn S,  Sirisanthana T,  Sirisanthana V. Prevalence of protective 
antibody against measles in HIV-infected children with immune recovery after highly active 
antiretroviral therapy, HIV Med , 2006, vol. 7 (pg. 467-70) 

5. Aurpibul L,  Puthanakit T,  Sirisanthana T,  Sirisanthana V. Response to measles, mumps, and 
rubella revaccination in HIV-infected children with immune recovery after highly active 
antiretroviral therapy, Clin Infect Dis , 2007, vol. 45 (pg. 637-42) 

6. Bekker V,  Scherpbier H,  Pajkrt D,  Jurriaans S,  Zaaijer H,  Kuijpers TW. Persistent humoral 
immune defect in highly active antiretroviral therapy-treated children with HIV-1 infection: loss 
of specific antibodies against attenuated vaccine strains and natural viral infection, Pediatrics , 
2006, vol. 118 (pg. e315-22) 

7. Berkelhamer S,  Borock E,  Elsen C,  Englund J,  Johnson D. Effect of highly active antiretroviral 
therapy on the serological response to additional measles vaccinations in human 
immunodeficiency virus-infected children, Clin Infect Dis , 2001, vol. 32 (pg. 1090-4) 

8. Breña AE,  Cooper ER,  Cabral HJ,  Pelton SI. Antibody response to measles and rubella vaccine 
by children with HIV infection, J Acquir Immune Defic Syndr , 1993, vol. 6 (pg. 1125-9) 

9. Brunell PA,  Vimal V,  Sandu M,  Courville TM,  Daar E,  Israele V. Abnormalities of measles 
antibody response in human immunodeficiency virus type 1 (HIV-1) infection, J Acquir Immune 
Defic Syndr Hum Retrovirol , 1995, vol. 10 (pg. 540-8) 

10. Brunell PA,  Vimal V,  Sandu M,  Courville TM,  Daar E,  Israele V. Abnormalities of measles 
antibody response in human immunodeficiency virus type 1 (HIV-1) infection, J Acquir Immune 
Defic Syndr Hum Retrovirol , 1995, vol. 10 (pg. 540-8) 

11. Chandwani S,  Beeler J,  Yang I, et al.  . Immunogenicity and safety of early measles vaccination 
in children born to HIV-infected mothers: results of pediatric AIDS clinical trials group (PACTG) 
protocol 225 [abstract I -10], Program and abstracts of the 38th Interscience Conference on 
Antimicrobial Agents and Chemotherapy , 1998Washington DCAmerican Society for 
Microbiology 

12. Cutts FT,  Mandala K,  St Louis M, et al.  . Immunogenicity of high-titer Edmonston-Zagreb 
measles vaccine in human immunodeficiency virus-infected children in Kinshasa, Zaire, J Infect 
Dis , 1993, vol. 167 (pg. 1418-21) 

13. Echeverria Lecuona J,  Aldamiz-Echevarria Azuara L,  Cilla Eguiluz G,  Perez Trallero E. [Responses 
to triple viral and tetanus vaccination in HIV-infected children], An Esp Pediatr , 1996, vol. 44 (pg. 
317-20) 

14. Embree J. Safety and efficacy of immunizations with live vaccines [abstract M.G.O.23], 5th 
International AIDS Conference. 

15. Fernandez-Ibieta M,  Ramos-Amador JT,  Aunon-Martin I. HIV-infected children vaccination 
coverage and safety in a Western European cohort: a retrospective study, Int J STD AIDS , 2007, 
vol. 18 (pg. 351-3) 



16. Frenkel LM,  Nielsen K,  Garakian A,  Cherry JD. A search for persistent measles, mumps, and 
rubella vaccine virus in children with human immunodeficiency virus type 1 infection, Arch 
Pediatr Adolesc Med , 1994, vol. 148 (pg. 57-60) 

17. Frenkel LM,  Nielsen K,  Garakian A,  Bryson YJ,  Stiehm ER,  Cherry JD. Evaluation of the 
persistence of MMR vaccine viruses in HIV-infected P2 children [abstract no PoB 3636], 8th 
International AIDS Conference. 

18. Goon P,  Cohen B,  Jin L,  Watkins R,  Tudor-Williams G. MMR vaccine in HIV-infected children – 
potential hazards?, Vaccine , 2001, vol. 19 (pg. 3816-9) 

19. Helfand RF,  Witte D,  Fowlkes A, et al.  . Evaluation of the immune response to a 2-dose measles 
vaccination schedule administered at 6 and 9 months of age to HIV-infected and HIV-uninfected 
children in Malawi, J Infect Dis , 2008, vol. 198 (pg. 1457-65) 

20. Hilgartner MW,  Maeder MA,  Mahoney EM,  Donfield SM,  Evatt BL,  Hoots WK. Response to 
measles, mumps, and rubella revaccination among HIV-positive and HIV-negative children and 
adolescents with hemophilia. Hemophilia Growth and Development Study, Am J Hematol , 2001, 
vol. 66 (pg. 92-8) 

21. Lepage P,  Dabis F,  Msellati P, et al.  . Safety and immunogenicity of high-dose Edmonston-
Zagreb measles vaccine in children with HIV-1 infection. A cohort study in Kigali,, Rwanda Am J 
Dis Child , 1992, vol. 146 (pg. 550-5) 

22. Lindgren-Alves CR,  Freire LM,  Oliveira RC, et al.  . Search of antimeasles antibodies in HIV-
infected children after basic immunization, J Pediatr (Rio J) , 2001, vol. 77 (pg. 496-502) 

23. Lyamuya EF,  Matee MI,  Aaby P,  Scheutz F. Serum levels of measles IgG antibody activity in 
children under 5 years in Dar-es-Salaam, Tanzania, Ann Trop Paediatr , 1999, vol. 19 (pg. 175-83) 

24. Marczynska M,  Oldakowska A,  Szczepanska-Putz M. Measles antibody in vaccinated HIV-
infected children and effects of measles revaccination, Central-Eur J Immunol , 2001, vol. 26 (pg. 
69-71) 

25. Marczynska M,  Oldakowska A,  Szczepanska-Putz M. Measles antibody in vaccinated HIV-
infected children and effects of measles revaccination, Central-Eur J Immunol , 2001, vol. 26 (pg. 
69-71) (substudy) 

26. McLaughlin M,  Thomas P,  Onorato I, et al.  . Live virus vaccines in human immunodeficiency 
virus-infected children: a retrospective survey, Pediatrics , 1988, vol. 82 (pg. 229-33) 

27. Melvin AJ,  Mohan KM. Response to immunization with measles, tetanus, and Haemophilus 
influenzae type b vaccines in children who have human immunodeficiency virus type 1 infection 
and are treated with highly active antiretroviral therapy, Pediatrics , 2003, vol. 111 (pg. e641-4) 

28. Melvin AJ,  Mohan KM. Response to immunization with measles, tetanus, and Haemophilus 
influenzae type b vaccines in children who have human immunodeficiency virus type 1 infection 
and are treated with highly active antiretroviral therapy, Pediatrics , 2003, vol. 111 (pg. e641-4) 

29. Molyneaux PJ,  Mok JY,  Burns SM,  Yap PL. Measles, mumps and rubella immunisation in 
children at risk of infection with human immunodeficiency virus, J Infect , 1993, vol. 27 (pg. 251-
3) 

30. Moss WJ,  Scott S,  Mugala N, et al.  . Immunogenicity of standard-titer measles vaccine in HIV-1-
infected and uninfected Zambian children: an observational study, J Infect Dis , 2007, vol. 196 
(pg. 347-55) 

31. Ndikuyeze A,  Taylor E,  Farzadegan H,  Polk BF. Measles immunization in children with human 
immunodeficiency virus infection, Vaccine , 1987, vol. 5 pg. 168 

32. Oxtoby MJ,  Ryder R,  Mvula M,  Nsa W,  Baende E,  Onorato I. Patterns of immunity to measles 
among African children infected with human immunodeficiency virus, Program and abstracts of 
Epidemic Intelligence Service Conference , 1989AtlantaCenters for Disease Control 



33. Palumbo P,  Hoyt L,  Demasio K,  Oleske J,  Connor E. Population-based study of measles and 
measles immunization in human immunodeficiency virus-infected children, Pediatr Infect Dis J , 
1992, vol. 11 (pg. 1008-14) 

34. Hoyt L,  Palumbo P,  Demasio K,  Oleske J,  Connor E. Measles vaccine response and clinical 
measles in HIV-infected children [abstract TuB 0513], 8th International Conference on AIDS.   

35. Rudy BJ,  Rutstein RM,  Pinto-Martin J. Responses to measles immunization in children infected 
with human immunodeficiency virus, J Pediatr , 1994, vol. 125 (pg. 72-4) 

36. Rudy BJ,  Rutstein RM,  Pinto-Martin J. Responses to measles immunization in children infected 
with human immunodeficiency virus, J Pediatr , 1994, vol. 125 (pg. 72-4) 

37. Ruel TD,  Achan J,  Gasasira AF, et al.  . HIV RNA suppression among HIV-infected Ugandan 
children with measles, J Acquir Immune Defic Syndr , 2008, vol. 48 (pg. 225-7) 

38. Ruel TD,  Achan J,  Gasasira A, et al.  .  Dramatic reductions in HIV RNA among HIV-infected 
children with acute measles in Uganda [Paper 707]. 14th Conference on Retroviruses and 
Opportunistic infections Los Angeles, CA: CROI, 2007 

39. Scott P, Moss JW, Gilani Z, Low N. Safety and immunogenicity of measles vaccine in HIV-infected 
children: a systematic review and meta-analysis. J Infect Dis. 2011 Jul;204 Suppl 1:S164-78. doi: 
10.1093/infdis/jir071. 

40. Takano D,  Russo P,  Rufino A,  Succi R,  Weckx L,  de Moraes MI.  Measles and Rubella 
antibodies in fully immunized HIV-1 infected children: response to an extra MMR dose under 
HAART [Paper 780]. 10th Conference on Retroviruses and Opportunistic Infections. Boston, MA: 
CROI, 2003 

41. Takano D,  Russo P,  Rufino A,  Succi R,  Weckx L,  de Moraes MI.  Measles and Rubella 
antibodies in fully immunized HIV-1 infected children: response to an extra MMR dose under 
HAART [Paper 780]. 10th Conference on Retroviruses and Opportunistic Infections. Boston, MA: 
CROI, 2003 (substudy) 

42. Tejiokem MC,  Gouandjika I,  Beniguel L, et al.  . HIV-infected children living in Central Africa 
have low persistence of antibodies to vaccines used in the Expanded Program on Immunization, 
PLoS One , 2007, vol. 2 pg. e1260 

43. Thaithumyanon P,  Punnahitananda S,  Thisyakorn U,  Praisuwanna P,  Ruxrungtham K. Immune 
responses to measles immunization and the impacts on HIV-infected children, Southeast Asian J 
Trop Med Public Health , 2000, vol. 31 (pg. 658-62) 

44. Waibale P,  Bowlin SJ,  Mortimer EA,  Whalen C. The effect of human immunodeficiency virus-1 
infection and stunting on measles immunoglobulin-G levels in children vaccinated against 
measles in Uganda, Int J Epidemiol , 1999, vol. 28 (pg. 341-6) 

45. Walter EB,  Katz SL,  Bellini WJ. Measles immunity in HIV-infected children, Pediatr AIDS HIV 
Infect , 1994, vol. 5 (pg. 300-4) 

46. Methani N. 
http://www.who.int/immunization/sage/meetings/2015/october/7_Measles_Revaccination_HI
V_Infected_Children_Report_SAGE_26_September_2015.pdf?ua=1 , accessed February 2017. 

47. Abzug MJ, Qin M, Levin MJ, Fenton T, Beeler JA, Bellini WJ, Audet S, Sowers SB, Borkowsky W, 
Nachman SA, Pelton SI, Rosenblatt HM; International Maternal Pediatric Adolescent AIDS 
Clinical Trials Group P1024 and P1061s Protocol Teams. Immunogenicity, immunologic memory, 
and safety following measles revaccination in HIV-infected children receiving highly active 
antiretroviral therapy. J Infect Dis 2012;206:512-22. 

48. Rainwater-Lovett K, Moss WJ. The urgent need for recommendations on revaccination of HIV-
infected children after successful antiretroviral therapy. Clin Infect Dis 2010;51:633-4. 


