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Summary of evidence

Current recommendations

Increasing number of HIV-infected children will receive HAART
Increased measles morbidity and mortality in HIV-infected children
Lower measles seroprevalence in HIV-infected children

Waning antibody levels in HIV-infected children

Improved responses to measles vaccine on HAART
Measles vaccine is safe in HIV-infected children

Optimal timing of revaccination is not known

Revaccination of HIV-infected children should be feasible



Current recommendations on measles vaccination of
HIV-infected children

WHO Position Paper

Measles vaccination should be routinely administered to potentially
susceptible, asymptomatic HIV-positive children and adults.

Vaccination may even be considered for those with symptomatic HIV
infection if not severely immunosuppressed.

The first dose of MCV may be offered as early as age 6 months.

ACIP
Persons with perinatal HIV infection who were vaccinated with
measles-, rubella-, or mumps-containing vaccine before establishment

of effective ART should receive 2 appropriately spaced doses of MMR
vaccine (i.e., 1 dose now and another dose at least 28 days later) once

effective ART has been established.

Measles vaccines: WHO position paper. Wkly Epi Rev 2009;84:349-60. 3
Prevention of Measles, Rubella, Congenital Rubella Syndrome, and Mumps, 2013. MMWR 2013;62:1-34.



An increasing number of HIV-infected children will
receive antiretroviral therapy

An estimated 740,000 HIV-infected children in low and
middle-income countries were receiving antiretroviral therapy
as of December 2013

630,300 (85%) resided in Africa

These children represent only 23% (21-25%) of the
estimated 3.2 million (2.9 to 3.5 million) children younger
than 15 years of age living with HIV

New WHO guidelines are to treat all HIV-infected persons



Increased measles morbidity and mortality
in HIV-infected children

Largest prospective study of measles in HIV-infected children

1035 children with confirmed measles, 62 of whom died

No. Deaths UnadjustedOR P  AdjustedOR P

(%) (95% Cl) (95% ClI)

HIV-1 infection

No 992 45 (4.5) 1.0 1.0

Yes 172 23(134) 32(1.9-5.5) <0.001 2.5(1.4-4.6) 0.003
Maternal education

< 8 years 770 53(6.9) 22(1.1-44) 002 24(1.2-4.8) 0.02

> 8 years 312 10(3.2) 1.0 1.0
Desquamating rash

No 725 32 (4.4) 1.0 1.0

Yes 437 36(8.2) 19(1.2-32) 0.008 22(1.3-3.6) 0.004

Clin Infect Dis 2008;46:523-7.



Measles seroprevalence is lower in HIV-infected than
uninfected children after vaccination

12 months or more

Study Proportion with N Measles Serological outcome
sero-outcome antibody
(95% Cl) test Type Criteria
'
6 months :
Helfand 2008* (6m, 1st dose) —r— : 0.59 (0.46, 0.71) 61 ELISA s-p According to package insert. Repeat unclear results classed positive
* 1
— e 1
1
1
1
9 months 1
Helfand 2008* (9m, 2nd dose) —— : 0.64 (0.49, 0.78) 45 ELISA s-p According to package insert. Repeat unclear results classed positive
Lyamuya 1999 (primary vacc?) g 1 0.67 (0.30, 0.93) 9 ELISA s-p? >200 mIU/ml
1
Moss 2007 (primary vacc) — y 0.88(0.76, 0.95) 50 PRNT s-p > 120 mIU/ml
Oxtoby 1989 (primary vacc) e : 0.65 (0.47, 0.80) 37 Unclear s-c1 Unclear
Rudy 1994a (primary vacc) g 1 0.69(0.39,0.91) 13 ELISA s-p? Unclear
Tejiokem 2007 (92% primary vacc) —— : 0.16 (0.07, 0.29) 50 ELISA s-p Delta OD >335 mUI/ml (delta OD undefined)
Thaithumyanon 2000 (primary vacc) > : 0.57 (0.29, 0.82) 14 ELISA s-c1 Negative is <150 mlU/ml
Waibale 1999 (99% primary vacc) —— 1 0.48(0.34,0.63) 50 ELISA s-p > 15 EU/ml
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Al-Attar 1995 (primary vacc?) — e 0.59 (0.42, 0.75) 37 ELISA s-p? Detectable antibody by manufacturer definitions
Berkelhamer 2001 (revacc of measles sero -neg) <+ 0.64 (0.35, 0.87) 14 ELFA s-c1 Test values> 0.7, no units given, but stated protective
Brena 1993 (primary vacc?) —— 0.55 (0.32, 0.77) 20 ELISA s-p >20 EU/mlI
Brunell 1995a (primary vacc) & 0.78 (0.40, 0.97) 9 ELISA s-p >42 DOD said to be protective
Chandwani 1998 (primary vacc) < 0.86 (0.42, 1.00) 7 PRNT s-p? Unclear
Echeverria Lecuona 1996 (primary vacc) g 0.63 (0.24, 0.91) 8 ELISA s-p > 200 mIU/ml
Marczynska 2001 (primary or revacc) —_—— 0.32(0.13, 0.57) 19 ELISA s-p Titer >1:100
Molyneaux 1993 (primary vacc?) _+ 1.00 (0.66, 1.00) 9 ELISA s-p Any detectable antibody
Rudy 1994b (primary vacc) g : 0.50 (0.21, 0.79) 12 ELISA s-p? Unclear
Walter 1994 (primary vacc?) * 1 0.53 (0.28, 0.77) 17 ELISA s-p? > 0.065 OD
:
Unclear 1
Embree 1989 (primary vacc?) g : 0.88 (0.47, 1.00) 8 Unclear s-p? Protective antibody
Lindgren-Alves 2001 (revacc, uncl. if i les sero -neg) g : 0.57 (0.34, 0.78) 21 PRNT s-p? >50 mIU/ml
1
1
1
1
T 1T 1T 1T T 1T 1T 11
o 1 2 3 4 5 6 7 8 9 1
Proportion with serological outcome 6

J Infect Dis 2011; 204 Suppl 1:5164-78.



Measles seroprevalence is lower in HIV-infected than

uninfected children after vaccination

Prevalence
Article Age_at_Serology Ratio (95% CI)
Vaccination at 6 mo:
Cutts 1993° 9 mo. — 0.92 (0.75, 1.13)
Lepage 1992° 3 mo. —— 1.04 (0.88, 1.24)
Helland/Fowlkes 2011 9 mo. —p——  0.96(0.77, 1.19)
Vaccination at 9 mo:
Kizito 2013 12 mo. 0.44 (0.20, 0.98)
Simani 2013 15-17 mo. 10— 1.05 (0.97, 1.13)
Helland/Fowlkes 2011** 12 mo. —.— 0.70 (0.586, 0.87)
Helland/Fowlkes 2011** 20 mo. 0.56 (0.35, 0.90)
Moss 2007 10-15 mo. - 0.94 (0.84, 1.05)
Moss 2007 24 mo. L 2 0.75 (0.54, 1.05)
Moss 2007 36 mo. 0.48 (0.20, 1.14)
Vaccination at 215 mo:
Simani 2013** 1517 mo. I 1.01 (0.95, 1.06)
Simani 2013** 2426 mo. 1.02 (0.95, 1.10)
NOTE: Weights are from random effects analysis
| 1 1 1
A5 3 75 1 1.25

Nicky Mehtani and William Moss




Measles seroprevalence is lower in HIV-infected

than uninfected children after vaccination

Studies without comparison groups

Reference Country | No.of | HAART Response to primary
children immunization
Oxotby Zaire 37 No 36% of 11 symptomatic
1989 77% of 26 asymptomatic
Krazinski United 8 No 25%
1989 States
Palumbo United 35 No 37%
1992 States
Thaithumyanon | Thailand 16 No 57%
2000
Helfand Malawi 45 No 59%
2008
Chandwani United 15 No 67%
2011 States
Abzug United 193 Yes 52%
2012 States
Rainwater Zambia 169 Yes 23%

2013




Protective antibody levels wane in HIV-infected
children not receiving HAART
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J Infect Dis 2007;196;347-55.



Antiretroviral therapy improves responses to

measles revaccination

Reference | Country| No. of children Age Response to repeat immunization
Berkelhamer| United 14 2-11y 64%
2001 States
Melvin United 18 3-14y 83%
2003 States
Farquhar Kenya 18 NA 78%
2009
Aurpibul Thailand 51 Mean, 90% after 1 mos
2007, 2010 10.2y 85% after 3 yrs
Abzug United 193 2-19 yrs 89% at 8 weeks
2012 States 80% at 80 weeks
Rainwater Zambia 19 9-60 95% of children receiving HAART
2013 MOos
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Measles vaccine is safe in HIV-infected children

The evidence does not demonstrate a serious risk in
using measles vaccine in HIV-positive children.
Although millions of doses of measles vaccine have
been administered to HIV-positive children, only 1
case report was identified that suggested possible
severe adverse events following immunization.
However, ascertainment of such events may be
Incomplete.

Global Advisory Committee on Vaccine Safety, report of meeting held 17-18 June 2009. Weekly
Epidemiological Record 2009;84:325-32.

J Infect Dis 2011; 204 Suppl 1:S164-78.
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Measles vaccine is safe in HIV-infected children
Measles vaccine is safe in HIV-infected children

Updated systematic review

11 of 14 cohort studies included reported on safety
9 distinct cohorts

350 HIV-infected children vaccinated against measles

Deaths post-vaccination reported in 6 studies
58 deaths among 309 vaccinated HIV-infected children (18.8%)

no deaths were reported to be related to vaccination

12
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Optimal timing of measles revaccination in relation

to antiretroviral therapy
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Revaccination of HIV-infected children should be
programmatically feasible

HIV-infected children on ART receive intensive follow-up and care.

The care of HIV-infected children is typically delivered at specialized clinics
and not at maternal and child health clinics.

Some HIV-infected children will be revaccinated against measles after
immune reconstitution with antiretroviral therapy through SIAs and MCV2.

With increasing emphasis on early diagnosis and treatment of HIV-infected
children, some children may start antiretroviral therapy prior to measles
vaccination. These children may not require revaccination.

14



Key proposed recommendations

An additional dose of MCV should be administered to HIV-infected children
receiving HAART following immune reconstitution:

Where CD4* T lymphocyte counts are monitored, an additional dose of
MCYV should be administered when immune reconstitution has been
achieved, e.g. when CD4* T lymphocytes are = 20 to 25%.

Where CD4* T lymphocyte monitoring is not available, children should
receive an additional dose of MCV 9-12 months after initiating HAART.

HIV-infected children who start HAART prior to the first dose of MCV may

develop protective immunity to measles virus. Current evidence is insufficient
to recommend revaccination of these children.
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Key proposed recommendations

A supplementary dose of MCV should be considered shortly after diagnosis
of HIV infection in children older than 6 months of age who are not receiving
HAART, and for whom the risk of measles is high, to provide protection until
they are revaccinated after immune reconstitution with HAART. This

additional dose should be administered at least one month after a prior dose
of MCV.

Long-term immune responses to measles vaccine should be monitored in
HIV-infected children revaccinated after starting HAART and in HIV-infected
children who start HAART prior to receiving their first dose of MCV.
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