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A Systematic Review of the Effect of Rotavirusvaccmatormor
Diarrhea Outcomes Among Children Younger Than 5 Years

Laura M. Lamberti, PhD, MHS, Sania Ashraf, MPH, Christa L. Fischer Walker, PhD, MHS,
and Robert E. Black, MD, MPH

World Health Organization recommends the inclusion of
rotavirus vaccination in all national immunization programs.® There

are 2 licenced aral live attennated rataviriie vaccines cnirrently avail

Background: Rotavirus is the leading cause of vaccine-preventable diar-
rhea among children under 5 globally. Rotavirus vaccination has been
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1. Did the review address a clearly focused question ?
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Background: Rotavirus is the leading cause of vaccine-preventable diar-
rhea among children under 5 globally. Rotavirus vaccination has been
shown to prevent severe rotavirus infections with varying efficacy and
effectiveness by region.

Methods: We sought to generate updated region-specific estimates of rota-
virus vaccine efficacy and effectiveness. We systematically reviewed pub-
lished vaccine efficacy and effectiveness studies to assess the region-specific
effect of rotavirus vaccination on select diarrheal morbidity and mortality
outcomes in children under 5 years of age. We employed meta-analytic meth-
ods to generate pooled effect sizes by Millennium Development Goal region.
Results: Rotavirus vaccination was both efficacious and effective in prevent-
ing rotavirus diarrhea, severe rotavirus diarrhea and rotavirus hospitalizations
among children under 5 across all regions represented by the 48 included
studies. Efficacy against severe rotavirus diarrhea ranged from 90.6% [95%
confidence interval (CI): 82.3-95.0] in the developed region to 88.4% (95%
CI: 67.1-95.9) in Eastern/Southeastern Asia, 79.6% (95% CI: 71.3-85.5) in
Latin America and the Caribbean, 50.0% (95% CI: 34.4—61.9) in Southern
Asia and 46.1% (95% CI: 29.1-59.1) in sub-Saharan Africa. Region-specific
effectiveness followed a similar pattern. There was also evidence of vaccine
efficacy against severe diarrhea and diarrheal hospitalizations.

Conclusion: Our findings confirm the protective efficacy and effectiveness
of rotavirus vaccination against rotavirus diarrheal outcomes among chil-
dren under 5 globally.

Key Words: rotavirus, vaccine, children, global

(Pediatr Infect Dis J 2016;35:992-998)
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2. Did the authors look for the right type of papers?
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Inclusion and Exclusion Criteria

Two independent reviewers screened titles and subsequently
reviewed abstracts for inclusion and exclusion criteria. All rand-
omized controlled trials (RCTs) and observational studies report-
ing outcomes related to rotavirus diarrhea or diarrhea of unspecified
etiology in children <5 years of age were eligible for inclusion. Out-
comes of interest included episodes of any severity, severe episodes
as indicated by a Vesikari score of 211 on a 20-point scale or a Clark
score of >16 on a 24-point scale,”** hospitalizations and deaths.

We excluded review articles, phase I and II trials, cost-
effectiveness studies and editorials. We excluded efficacy trials that
failed to report separate effect sizes for the intention-to-treat and
per-protocol populations and observational studies only reporting
the effectiveness of partial vaccine doses. We did not exclude stud-
ies on the basis of age at vaccination. Data from studies that solely
focused on specific subpopulations, such as HIV-infected children,
in which immune responses are likely to differ from those of the
general population, were excluded to ensure the generalizability
of the pooled estimates. For analytical purposes, we also excluded
studies that did not report the inputs required for meta-analysis (eg,
effect size and 95% CI) and did not provide sufficient raw data from
which the required inputs could be calculated.

Data Abstraction

We categorized the included studies by study design and
MDG region®; we combined data from Southeastern Asia and
Eastern Asia but excluded studies that pooled outcomes across
other MDG regions. For each outcome, we abstracted published
effect sizes and 95% CIs for vaccine efficacy, vaccine effective-
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3. Do you think the important, relevant studies were included?
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1221 titles identified using PubMed, Cochrang,
Embase and WHO databases
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1148 titles removed based on
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66 full papers reviewed
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4. Did the review’s authors do enough to assess the quality
of the included studies?
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Data Analysis

From the abstracted estimates of vaccine efficacy and effec-
tiveness, we calculated relative risk (RR) and odds ratios (OR) and
used random effects meta-analysis to generate inverse-variance-
weighted pooled estimates across studies. We subsequently con-
verted the pooled effect sizes into vaccine efficacy [100%*(1-RR)]
and vaccine effectiveness [100%%*(1-OR)]. For observational studies
reporting percent reduction, we combined estimates across studies by
fitting logistic regression models weighted by mverse variance. All
statistical analyses were conducted using Stata 12.0 statistical soft-
ware.® We conducted Q-tests to assess heterogeneity across studies.

We assessed the quality of evidence for each pooled out-
come using the standards for Child Health Epidemiology Reference
Group reviews of child survival interventions.” Applying these
guidelines, we graded the evidence for each effect estimate on a
4-point scale (ie, high, moderate, low, very low) based on an evalu-
ation of the design, limitations, consistency and generalizability
of contributing studies. RCTs were automatically granted a score
of “high” and downgraded for lack of consistency or major limi-
tations, including failure to blind or conceal allocation. Observa-
tional studies were given a score of low and upgraded to moderate
if effect sizes were consistent across all studies and regions.
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5. If the results of the review have been combined, was it
reasonable to do so?
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Supplemental Figure 11: Rotavirus Hospitalizations: Vaccine Efficacy, East Asia/ SE

Asia
Meta-analysis (exponential form)
| Pooled 95% CI Asymptotic No. of
; Method | Est Lower Upper z value p_ value studies
Lau'13 | R A
Fixed | 0.062 0.021 0.185 -5.003 0.000 2
Random | 0.062 0.021 0.185 -5.003 0.000
Phua 12 — Test for heterogeneity: Q= 0.216 on 1 degrees of freedom (p= 0.642)
‘ Moment-based estimate of between studies variance = 0.000
| Weights Study 95% CI
Study | Fixed Random Est Lower Upper
____________________ +________________________________________
Lau '13 | 1.21 1.21 0.09 0.01 0.52
Phua '12 | 2.04 2.04 0.05 0.01 0.20
Combined — _ ——
o 1
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oY ==
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6. What are the overall results of the review?
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7. How precise are the results?
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8. Can the results be applied to the local population?
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9. Were all important outcomes considered?

LA EENEREREHSEE ?




M D T-TRBEERELLTT AR ZIF
REGER: ABARELGER

oo

17T
(AED

RR

Efficacy

518
(20536.A) [0.

0.116
041, 0.329]

88.4%

[67.1, 95.9]

LESRATE R 1 Bm PR RE RV E

Main outcome

1. REIEE

Minor outcome

1. (EPRH

bz

S

5= Qutcome @ WO EMESENNT

¥Yes

ONo

OUnclear




[da)
\"

oL

f&'
Practice

10. Are the benefits worth the harms and costs?
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