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PROJECT OVERVIEW

WORK ORDER

Conduct a systematic literature
review and meta-analysis of
rotavirus prevalence among
persons 25 years of age with
diarrhea by age strata

Timeline: March — August 2019

DELIVERABLES

PowerPoint slide deck

Excel workbook

« Summary of Included Studies
 Results tables

« Dataset

« Data dictionary

Meta-analysis code (R files)
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PRESENTATION OVERVIEW

OBJECTIVE: REVIEW METHODS, SHARE RESULTS, AND DISCUSS FINDINGS

®

L\

CONTEXT METHODS RESULTS DISCUSSION




CONTEXT



UNCERTAIN ROTAVIRUS BURDEN IN PEOPLE

25 YEARS OLD

BACKGROUND l KNOWLEDGE GAP

Rotavirus is leading cause of severe » Overall burden of rotavirus in population
diarrhea in young children globally 25 years not well understood
» Percent of diarrhea due to rotavirus in

Other ages less affected but still at population =5 years not well
risk, especially: documented

* People who care for children - Estimates of rotavirus in older

* Immunocompromised individuals populations needed to understand

* Older adults spread and severity of disease globally

What is the prevalence of rotavirus occurring in populations =5 years old with diarrhea?
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PURPOSE OF STUDY

Goal: Determine proportion of diarrhea

cases due to rotavirus among older
children and adults globally

Conduct systematic review and
meta-analysis following PRISMA
guidelines to:

« Quantify proportion of diarrhea cases
due to rotavirus among persons 25
years old

« Estimate this proportion by age strata



METHODS



CONDITIONAL ROTAVIRUS PREVALENCE
CHOSEN AS OUTCOME

Number of people with

Percentage of laboratory confirmed rotavirus

diarrhea cases due
to rotavirus

Number of symptomatic people
tested for rotavirus




FOLLOWED STANDARD CRITERIA FOR

ROTAVIRUS SYSTEMATIC REVIEWS

« Outcome: rotavirus prevalence (% diarrhea
due to rotavirus)

* Population: persons 25 years old symptomatic
with diarrhea/gastroenteritis

« Case definition: lab confirmation of rotavirus

« Study size: at least 100 symptomatic
individuals who were 25 years old

« Study length: =1 year of data

 Publication date: 1990 or later

INCLUSION CRITERIA (

EXCLUSION CRITERIA

» Case studies, outbreak investigations,
conference abstracts, systematic reviews
Non-English full-text

No laboratory confirmation of rotavirus
Special populations (e.g., military, schools,
hospital-acquired infections)
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DATA COLLECTION PROCESS

SEARCH DETAILS SYSTEMATIC REVIEW PROCESS

Search strings modeled after * Followed PRISMA guidelines

IHME » Double screening and consensus
Databases: PubMed & EMBASE required at all levels

Date conducted: April 5, 2019 « High barrier for exclusion of abstracts

SEARCH STRING USED*

('rotavirus'/exp OR 'rotavirus' OR 'human rotavirus'/exp OR 'human rotavirus' OR 'rotavirus infection'/exp OR 'rotavirus infection'
OR rotavirus:ti,ab OR rotaviruses:ti,ab) AND (‘prevalence'/exp OR 'mortality'/exp OR burden:ti OR etiology:ti OR aetiology:ti OR
mortality:ti OR death:ti OR deaths:ti OR fatal:ti OR fatality:ti OR epidemiology:ti) AND [1990-3000]/py AND [humans]/lim NOT
(‘colitis":ti,ab OR enterocolitis:ti,ab OR 'inflammatory bowel":ti,ab OR irritable:ti,ab OR crohn*:ti,ab OR hiv:ti OR treatment:ti OR
appendicitis:ti,ab OR esophag*:ti,ab OR surger*:ti,ab OR gastritis:ti,ab OR liver:ti,ab OR 'case report':iti OR 'case-report.ti OR
outbreak™:ti OR travel*:ti OR therapy:ti OR 'conference abstract'it)

*Refer to Appendix 1 for all search strings used

| 11



KEY VARIABLE DEFINITIONS

AGE GROUP

* Older children and adolescents:
Range: 5-20 years old

* Younger adults:
Range: 15-50 years old

* Older adults:
Range: 50 years and older

* Adults, broad ages:
Range: spans younger and older adults

* Broad ages:.
Range: spans child and adult ages

DIARRHEA

« WHO definition: =23 loose stools
within 24 hours

* Non-WHO definition: other
definitions or no definitions

ROTAVIRUS VACCINATION

AVAILABLE

Rotavirus vaccine recommended as
part of routine childhood
vaccination in national guidelines,
at/before start of study

OTHER DEFINITIONS

WHO Regions: 2019 definitions
Income Regions: World Bank 2019




INVERSE VARIANCE WEIGHTING AND RANDOM

EFFECTS USED FOR META-ANALYSIS

KEY STEPS

Calculated 95% CI for point prevalences

Used metaprop function in ‘meta’ package
(Schwarzer 2007) in R for analysis

Generated outcomes for:

* Primary: Age groups

« Secondary: WHO regions, income regions,
study settings, diarrhea definitions, time,
laboratory diagnostic method

« Tertiary: Secondary variables by age

Weighted by inverse variance
Stronger method than weighting
by sample size alone

Used arc sin transformation
Standard process to stabilize
variance

Modeled with random effects
Allows true effects to vary study
to study

Outcomes: pooled prevalence, 95% confidence intervals, heterogeneity

estimates (I?), and prediction intervals




RESULTS:

Studies Included in Review



66 STUDIES INCLUDED IN ANALYSIS

PRISMA FLOW DIAGRAM

NUMBER OF ARTICLES
4 994 abstracts identified

3,815 abstracts screened
690 articles reviewed

66 articles included
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STUDIES IDENTIFIED FROM 32 COUNTRIES

NUMBER OF STUDIES
PER COUNTRY

— B
2

1

NUMBER OF STUDIES BY WHO REGION:

Africa: 2 (6%), Americas: 12 (18%), South-East Asia: 13 (20%), Europe: 21 (32%),
Eastern Med: 0 (0%), Western Pacific: 18 (27%)
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WIDE VARIETY OF STUDIES INCLUDED
SUMMARY OF INCLUDED STUDIES (n=66)

STUDY CHARACTERISTIC n (%) STUDY CHARACTERISTIC n (%)

Rotavirus vaccine available 3 (4.5%) Laboratory method
WHO definition of diarrhea 24 (36%) ELISA 35 (53%)
Income region PCR 20 (30%)
Low 2 (2%) Electron Microscopy 3 (5%)
Lower-middle 13 (20%) Multiple 11 (17%)
Upper-middle 26 (39%) Study Period
High 25 (38%) Before 2000 4 (6%)
Study setting 2000 to 2009 18 (27%)
Community 7 (10%) After 2009 44 (66%)
Hospital — in-patient 20 (29%)
Hospital t-oatient o SIZE OF STUDIES
ospital — out-patien 6 (9%) (No. symptomatic individuals)
Hospital — general 35 (51%)

e Median: 371

« |QR: 211 to 1,000
« Range: 101 to 287,724

|17




RESULTS:

Rotavirus Prevalence Among
People 25 Years Old with Diarrhea

KE



Percent Rotavirus
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META-ANALYSIS RESULTS: EXAMPLE OUTPUT

ESTIMATED PREVALENCE OF ROTAVIRUS AMONG OLDER ADULTS (250 Y.O.)

Forest plots generated for all analyses are available in appendix
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ESTIMATED ROTAVIRUS PREVALENCE BY AGE
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Pooled Prevalence (%)
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Similar rotavirus prevalence across all regions with available data
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ESTIMATED ROTAVIRUS PREVALENCE
BY INCOME REGION
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Similar rotavirus prevalence across income regions
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ESTIMATED ROTAVIRUS PREVALENCE
BY STUDY SETTING
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ESTIMATED ROTAVIRUS PREVALENCE
BY STUDY PERIOD
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ESTIMATED ROTAVIRUS PREVALENCE
BY DIAGNOSTIC METHOD
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ESTIMATED ROTAVIRUS PREVALENCE BY STUDY
DIARRHEA DEFINITION
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Inclusion of studies with non-standardized definition for diarrhea does not alter results
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DISCUSSION



SYNTHESIS OF FINDINGS

Qualitatively, rotavirus prevalence among those with diarrhea appears lower
in older children and adults than in children under 5

Similar mean prevalence across variables analyzed

Paucity of data from lower income settings

Large heterogeneity observed and unexplained by analysis

Wide variation in reported prevalence yields broad prediction intervals
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RIGOROUS META-ANALYSIS CONDUCTED

DESPITE LIMITATIONS WITH AVAILABLE DATA

STRENGTHS LIMITATIONS

* Few studies from lower-income regions

* Systematic literature review limit understanding of global burden

Wide time range covered (1990-2019) . Reporting by age difficult due to

Large number of studies included in variations in age categories studies used
review

* Unstable estimates for extreme values

Weighted studi i | i
eighted studies by inverse variance - No assessment of study quality

: | fact "
Disaggregated by several factors - Conditional prevalence cannot speak to

overall burden of rotavirus
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STUDY HIGHLIGHTS: PREVALENCE OF ROTAVIRUS AMONG
PEOPLE 5 YEARS AND OLDER WITH DIARRHEA

FINDINGS WHAT THIS STUDY ADDS
» First known meta-analysis of rotavirus
» Estimated mean rotavirus prevalence In burden among older children and adults
older children and adults with diarrhea is - Summaries rotavirus prevalence in

7.5% (95% CI: 6.1-9.1%). populations =5 years old globally by age

] group, geography, and study type
» Generally no differences observed

across geography, study design, or time,

with similarly wide variation in REMAINING QUESTIONS
disaggregated analyses

« What drives the heterogeneity observed
= Cautious interpretation necessary due between studies?

to large heterogeneity of data - How do these estimates of prevalence
compare to other global estimates?

* How does prevalence change with roll-
out of rotavirus vaccine?
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NEXT STEPS



FINALIZE DELIVERABLE AND DEVELOP

MANUSCRIPT
DELIVERABLE REVIEW
@ « Review workbook and appendices
» Discuss any preferred adjustments
PROJECT CLOSE-OUT
- Shareability of results
- Timeline of feedback and official close-out

MANUSCRIPT DEVELOPMENT
— * Expectations and involvement

* Preferred timeline
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THANK YOU

Questions?

Please contact the START Center:


mailto:start@uw.edu

APPENDICES

Appendix 1: Search strings

Appendix 2: Distribution of studies among older adults
Appendix 3: Pooled prevalence estimates: key variables by age
Appendix 4: Primary forest plots: age groups

Appendix 5: Secondary forest plots: other key variables
Appendix 6: Tertiary forest plots: key variables by age




Appendix 1. Search Strings

PubMed

((((((((rotavirus infections/epidemiology[mh] OR ((rotavirus infections[majr] OR rotavirus[majr] OR
rotavirus[tiab] OR rotaviruses|tiab]) AND (prevalence[mh] OR mortality[mh] OR burden]ti] OR
etiology][ti] OR aetiology][ti] OR mortality[ti]] OR death[ti] OR deaths]ti] OR fatal[ti] OR fatality[ti] OR
epidemiology]ti]))) AND 1990:3000[pdat] NOT (animals[mh] NOT humans[mh]) NOT (colitis[tiab] OR
enterocolitis[tiab] OR inflammatory bowel[tiab] OR irritable[tiab] OR Crohn*[tiab] OR HIV[ti] OR
treatment][ti] OR therapy]ti] OR appendicitis[tiab] OR esophag*[tiab] OR surger*[tiab] OR gastritis[tiab]
OR liver[tiab] OR case report[ti] OR case-report[ti] OR outbreak*[ti] OR travel*[ti] OR therapy[ti] OR
treatment[ti]))))))))

(‘'rotavirus'/exp OR 'rotavirus' OR 'human rotavirus'/exp OR 'human rotavirus' OR 'rotavirus
infection'/exp OR 'rotavirus infection' OR rotavirus:ti,ab OR rotaviruses:ti,ab) AND (‘prevalence'/exp
OR 'mortality'/exp OR burden:ti OR etiology:ti OR aetiology:ti OR mortality:ti OR death:ti OR deaths:ti
OR fatal:ti OR fatality:ti OR epidemiology:ti) AND [1990-3000]/py AND [humans]/lim NOT (‘colitis":ti,ab
OR enterocaolitis:ti,ab OR 'inflammatory bowel".ti,ab OR irritable:ti,ab OR crohn*:ti,ab OR hiv:ti OR
treatment:ti OR appendicitis:ti,ab OR esophag*:ti,ab OR surger*:ti,ab OR gastritis:ti,ab OR liver:ti,ab
OR 'case report':ti OR 'case-report':ti OR outbreak™:ti OR travel*:ti OR therapy:ti OR 'conference
abstract'/it) |37




Appendix 2: Distribution of Studies for Older Adults

Data-driven approach used to determine cut-off for “older adults” category. A minimum age range of 50 was chosen due to

similarities amongst data in the 50+, 60+, and 65+ groups, along with the limited number of studies reporting on this age group
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Each circle represents one datapoint. Circle size corresponds to study size (range: 100-200,000+).



Aﬁppendix 3: Pooled Prevalence Estimates
iIsaggregated by Age and Key Variables

Key Variables:

WHQO Region

Income Region

Study Setting

Study Period
Diarrhea Definition

| 39



Estimated Rotavirus Prevalence by
Age Group and WHO Region

Take-Away: No differences noted between WHO regions for each age group
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Estimated Rotavirus Prevalence by
Age Group and Income Region

Take-Away: Similar patterns between income region observed for each age group
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Estimated Rotavirus Prevalence by
Age Group and Study Setting

Take-Away: No differences noted between age groups and study setting
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Estimated Rotavirus Prevalence by
Age Group and Study Time Period

Take-Away: No difference noted in prevalence by age group and study period
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Estimated Rotavirus Prevalence by
Age Group and Diarrhea Definition

Take-Away: No difference noted in prevalence by age group and diarrhea definition
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Appendix 4: Primary Forest Plots

Pooled Prevalence by:
Age Group
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Forest Plot: Older Children and Adolescents (5-20 v.0.)
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Forest Plot: Younger Adults (15-50 vy.0.)
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Forest Plot: Older Adults (50-100 y.0.)
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Forest Plot: Broad Adult Ages (15-100 v.0.)
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Forest Plot: Broad Age Groups (5-100 v.0.)
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AppendiXx 5:
Secondary Forest Plots

Pooled Prevalence by each level of the following variables:



WHO REGION: Africa - Total
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WHO REGION: The Americas - Total
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WHO REGION: European Region - Total
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WHO REGION: Southeast Asia - Total
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WHO REGION: Western Pacific Region- Total

| 56



INCOME REGION: Low/Lower-Middle Income - Total
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INCOME REGION: Upper-Middle Income - Total
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INCOME REGION: High Income - Total
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STUDY SETTING: Community - Total
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STUDY SETTING: Inpatient - Total
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STUDY SETTING: Outpatient — Total

| 62



STUDY SETTING: Hospital Unspecified - Total
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LAB DIAGNOSIS: ELISA- Total
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LAB DIAGNOSIS: PCR- Total
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LAB DIAGNOSIS: Other/Mixed- Total
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STUDY PERIOD: <2000- Total
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STUDY PERIOD: 2000s- Total
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STUDY PERIOD: >2009- Total
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DIARRHEA DEFINITION: Non-WHO- Total
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DIARRHEA DEFINITION: WHO - Total

| 71



Appendix 6: Tertiary Forest Plots

Pooled Prevalence by Age and:
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Appendix 6A: WHO Regions by Age

African Region by Age Groups
American Region by Age Groups
European Region by Age Groups

Southeast Asian Region by Age Groups
Western Pacific Region by Age Groups
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African Region by Age Group



AFR: Older Children and Adolescents (5-20 y.0.)
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AFR: Younger Adults (15-50 v.0.)

Study (Age Range) ~Cases Denominator Rotavirus Prevalence Proportion  95%-CI

Breiman 2014 (18-49) 106 1261 | II | 0.08 [0.07; 0.1]

0.07 0.08 009 0.1
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AFR: Older Adults (50-100 vy.0.)

Study (Age Range) Cases Denominator  Rotavirus Prevalence Proportion 95%-ClI

Breiman 2014 (30-100) 12 207 0.06 [0.03; 0.1]

1 T 1
0.04 006 008 01
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AFR: Broad Adult Ages (15-100 v.0.)

Study (Age Range) Cases Denominator Rotavirus Prevalence Proportion 95%-Cl

Elhag 2013 (15-100) 18 198 @ ——— 0.09 [0.06; 0.14]

0.06 0.08 0.1 0.12 0.14
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AFR: Broad Ages (5-100 v.0.)

No data reported
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The American Region by
Age Group



AMR: Older Children and Adolescents (5-20 y.0.)
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AMR: Younger Adults (15-50 v.0.)
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AMR: Older Adults (50-100 v.0.)
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AMR: Broad Adult Ages (15-100 v.0.)
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AMR: Broad Ages (5-100 v.0.)

| 85



European Region by Age Group



EUR: Older Children and Adolescents (5-20 y.o0.)
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EUR: Younger Adults (15-50 v.0.)

No data reported
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EUR: Older Adults (50-100 v.0.)
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EUR: Broad Adult Ages (15-100 v.0.)
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EUR: Broad Ages (5-100 v.o0.)
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Southeast Asian Region by
Age Group



SEAR: Older Children and Adolescents (5-20 vy.0.)
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SEAR: Younger Adults (15-50 v.0.)

No data reported
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SEAR: Older Adults (50-100 v.0.)

Study (Age Range) Cases Denominator  Rotavirus Prevalence Proportion  95%-Cl

Farugue 2009 (60-100) 20 473 — | 0.04 [0.03; 0.07]

0.03 0.04 0.05 0.06
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SEAR: Broad Adult Ages (15-100 v.0.)
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SEAR: Broad Ages (5-100 v.0.)
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Western Pacific Region by
Age Group



WPR: Older Children and Adolescents (5-20 y.0.)
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WPR: Younger Adults (15-50 v.0.)
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WPR: Older Adults (50-100 v.0.)
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WPR: Broad Adult Ages (15-100 v.0.)
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WPR: Broad Ages (5-100 v.0.)
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Appendix 6B: Income Regions by Age

Low/Lower-Middle Income by Age Groups
Upper-Middle Income by Age Groups
High Income by Age Groups
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Low/Lower-Middle Income
Countries by Age Group



Low/Lower-Middle Income Countries:
Older Children and Adolescents (5-20 v.0.)
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Low/Lower-Middle Income Countries: Younger Adults (15-50 v.0.)

Study (Age Range) Cases Denominator  Rotavirus Prevalence Proportion 95%-Cl

Breiman 2014 (18-49) 106 1261 | II | 0.08 [0.07; 0.1]

0.0y 008 009 01
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Low/Lower-Middle Income Countries: Older Adults (50-100 v.0.)
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Low/Lower-Middle Income Countries: Broad Adult Ages (15-100 v.0.)
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Low/Lower-Middle Income Countries: Broad Ages (5-100 v.0.)
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Upper-Middle Income Countries by
Age Group



Upper-Middle Income Countries:
Older Children and Adolescents (5-20 v.0.)
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Upper-Middle Income Countries: Younger Adults (15-50 v.0.)
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Upper-Middle Income Countries: Older Adults (50-100 y.0.)
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Upper-Middle Income Countries: Broad Adult Ages (15-100 v.0.)
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Upper-Middle Income Countries: Broad Ages (5-100 v.0.)

| 116



High Income Countries by
Age Group



High Income Countries:
Older Children and Adolescents (5-20 v.0.)
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High Income Countries: Younger Adults (15-50 v.0.)
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High Income Countries: Older Adults (50-100 y.0.)
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High Income Countries: Broad Adult Ages (15-100 vy.0.)
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High Income Countries: Broad Ages (5-100 y.o0.)
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Appendix 6C: Study Setting by Age

Community by Age Groups
Inpatient by Age Groups
Outpatient by Age Groups
General Hospital by Age Groups
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Community by Age Group



Community:
Older Children and Adolescents (5-20 v.0.)
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Community: Younger Adults (15-50 v.0.)

Study (Age Range) Cases Denominator  Rotavirus Prevalence Proportion  95%-ClI

Breiman 2014 (18-49) 106 1261 | II | 0.08 [0.07; 0.1]

0.0y 0.08 009 01
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Community: Older Adults (50-100 v.0.)
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Community: Broad Adult Ages (15-100 vy.0.)
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Community: Broad Ages (5-100 v.o.)
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Inpatient by Age Group



Inpatient:
Older Children and Adolescents (5-20 v.0.)
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Inpatient: Younger Adults (15-50 vy.0.)

No data reported
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Inpatient: Older Adults (50-100 y.0.)

Study (Age Range) Cases Denominator Rotavirus Prevalence Proportion 95%-Cl

Cheun 2010 (50-100) 371 15394 | | IJ | 0.02 [0.02; 0.03]

0.022 0.024 0.026
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Inpatient: Broad Adult Ages (15-100 v.0.)
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Inpatient: Broad Ages (5-100 v.o0.)
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Outpatient by Age Group



Outpatient:
Older Children and Adolescents (5-20 v.0.)

No data reported
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Outpatient: Younger Adults (15-50 v.0.)
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Outpatient: Older Adults (50-100 y.0.)
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Outpatient: Broad Adult Ages (15-100 vy.0.)
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Outpatient: Broad Ages (5-100 v.0.)
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General Hospital by Age Group



General Hospital:
Older Children and Adolescents (5-20 v.0.)
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General Hospital: Younger Adults (15-50 vy.0.)
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General Hospital: Older Adults (50-100 y.0.)
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General Hospital: Broad Adult Ages (15-100 y.o.)
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General Hospital: Broad Ages (5-100 v.0.)
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Hospital and Community: Broad Ages (5-100 y)

Study (Age Range) Gases Denominator  Rotavirus Prevalence Proportion  95%-Cl

da Silva 2017 (5-100) 73 210 pp—— —— 0.35 [0.28; 0.42]
T 1 1 11

0.3 034 0.38
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Appendix 6D: Study Period by Age

1990s by Age Groups
2000s by Age Groups
2010s by Age Groups
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1990s by Age Group



1990s:
Older Children and Adolescents (5-20 v.0.)
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1990s: Younger Adults (15-50 v.0.)

No data reported
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1990s: Older Adults (50-100 v.0.)
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1990s: Broad Adult Ages (15-100 v.0.)
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1990s: Broad Ages (5-100 v.0.)
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2000s by Age Group



2000s:
Older Children and Adolescents (5-20 v.0.)
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2000s: Younger Adults (15-50 v.0.)
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2000s: Older Adults (50-100 v.0.)
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2000s: Broad Adult Ages (15-100 v.0.)
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2000s: Broad Ages (5-100 vy.0.)
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2010s by Age Group



2010s:
Older Children and Adolescents (5-20 v.0.)
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2010s: Younger Adults (15-50 v.0.)
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2010s: Older Adults (50-100 v.0.)
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2010s: Broad Adult Ages (15-100 v.0.)
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2010s: Broad Ages (5-100 v.0.)
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Appendix 6E: Diarrhea Definition by Age

Non-WHO Diarrhea Definition by Age Groups
VWHO Diarrhea Definition by Age Groups
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Non-WHO Diarrhea Definition by
Age Group



Non-WHO Diarrhea Definition:
Older Children and Adolescents (5-20 v.0.)
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Non-WHO Diarrhea Definition: Younger Adults (15-50 v.0.)
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Non-WHO Diarrhea Definition: Older Adults (50-100 v.0.)
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Non-WHO Diarrhea Definition: Broad Adult Ages (15-100 v.0.)
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Non-WHO Diarrhea Definition: Broad Ages (5-100 y.0.)
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WHO Diarrhea Definition by
Age Group



WHO Diarrhea Definition:
Older Children and Adolescents (5-20 v.0.)
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WHO Diarrhea Definition: Younger Adults (15-50 vy.0.)
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WHO Diarrhea Definition: Older Adults (50-100 v.0.)
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WHO Diarrhea Definition: Broad Adult Ages (15-100 v.0.)
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WHO Diarrhea Definition: Broad Ages (5-100 v.0.)
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