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GLOBAL ESTIMATE OF ROTAVIRUS MORTALITY IN YOUNG
CHILDREN <5 YEARS OF AGE (2000-2013)

215,000 deaths iej:hildr_en U5 years of age (range 197,000 — 233,060)
Tate JE, ef /) Ghin InfeEI Dis 2016; 62: S96-105



Countries with the highest number of rotavirus
deaths in young children under-5, 2013

‘ Democratic Republic
Afghannistan i Angola of the Congo
4792 2% 6317 9682 13526 .
2% 3% 5% 6%




The most effective strategy to reduce burden and
mortality of RVGE

|

Prevention by Vaccination




* Two currently available rotavirus vaccines
(RV) with demonstrated efficacy against
severe RVGE

* LIve, attenuated, orally administered
vaccines

* In use globally



Rotarix (GSK Bio)

Human rotavirus (Monovalent Vaccine)




RotaTeq (Merck)

Bovine rotavirus with single human rotavirus gene substitution
(Pentavalent VVaccine)

Rotavirus Vaccine,
Live, Orai, Pentavalont




Countries with rotavirus vaccine in the NIP; and planned
Introductions in 2017

~ = - 2 0 0
0 © /As of Feb 2017, RV vaccination had been introduced in more tha% . ¥
countries
Rotarix: 73 countries L#
*RVS :17 countries

*Both : 6 countries

\-Rotavac: 1 partially India )

Data source: WHO/IVB Database, as of 09 August 2017 Map production Immunization Vac_{gines
and Biologicals (1VB), World Health Organization



« Myanmar - diarrhea Is among the priority
childhood diseases according to the National

Health Plan (2011-2016)

e proportion of RVGE among hospitalized <5 year old
children with diarrhea at YCH ranged from 42% to

56% during 2009-2014
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Rotavirus Surveillance System

1

. . Post-vaccination
Monitoring of affecting genotypes

- Evaluation of effectiveness of the vaccine

Epidemiological Information
- Prevalence

- Age and gender distribution

P Pre-vaccination
- Seasonal variation e-vaccinatio

- Severity of disease
- Circulating genotypes 2



* “Global Rotavirus Surveillance Network” -
coordinated by WHO with partners since 2008

* Myanmar - member in 2009

* Reported data to local WHO office and SEA
WHO Regional office quarterly every year
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Global Rotavirus Laboratory Network and countries

Map Scale (A4):
Kilometers

5,000

0 1,250 2,500

The boundaries and names shown and the designations used on
this map do not imply the expression of any opinion whatsoever on
the part of the World Health Organization concerning the legal status
of any country, territory, city or area or of its authorities, or
concerning the delimitation of its frontiers or boundaries. Dotted and
dashes lines on maps represent approximate border lines for which
there may not yet be full agreement. ©@WHO 2014. All rights reserved,

reporting genotype data

Y Global Reference Lab* (N=1)
A Regional Reference Labs (N=9)

®  National Labs (N=17)
- Gavi eligible countries reported genotype 2013 data (n=40)
I:l Non-Gavi eligible countries reported genotype 2013 data (n=12)
Country did not report data or not in rotavirus network

- Not applicable

*CDC, Atlanta RRL for AMRO/PAHO.



Rotavirus positivity among countries reporting
data to GRSN

Nicaragua (N=9)" | o%

Ethiopia (N=311)* 20% Peru (N=157)* | &%
Gambia (N=105* 5% londuras (N=145)" [ %
Kenya (N=352) 25% Ecuador (N=491)" NN 10%
Salvador (N=323)* I 1=%
Angola (N=161) 27% Bolivia (N=456]* . 19%
Ghana (N=403)* 28% Paraguay (N=79)" | 5%
Tanzania (N=2907)* 18% Pakistan (N=1526) | 2
. , Yemen (N=7E7}" 14%
Niger (N=90) 30% Sudan (N=3076)" | -
Uganda (N=528) 31% ghanistan (N=581) | 57%
Cote d'lvoire (N=222) 32% \rerbaijan (N=667) NN 10%
. loldova (N=1401)* |
Cameroon (N=294) 3% u-E:nEnT::N=21D1:]|I' '—1::,6 Regional Median
Zmelﬂ[N:lSOﬂ.}* 33% Georgia (N=1172)* '— 155 AFRH#%}
Senegal (N=118) 34% bekistan (N=4977) | 21% AMR (10%)

Central African Rep. (N=111) ‘gikistan (N=1660) G %

. - EMR (26%)
- Ukraine (N=2900) I ::'
| Se‘,fc}.wellt?s[N-IES) Nepal (N=70) | 135 EUR (15%)
Nigeria (N=641) India (N=204) | 33% SEAR (35%)
Zimhabwe (N=1014) Sri Lanka (N=299) | s WPR (43%)
Mauritius (N=281) ) Mo N7S) | o
Lac POR [N=214
Burkina Faso (N=75)* e o P
Sierra Leone (N=159) Cambodia (N=893) | 4%
Madagascar (N=375) Vietnam (N=2029) | 13%
Togo (N=214) - Mongolia (N=768) | 5%
Benin (N=46) 50% 0% 50% 100%

Swaziland (N=183) 60%
Cote d'lvoire (N=198) 63%

fas b

Percent Rotavirus Positive
*Indicates countries that have introduced RV vaccine by 2013




OBJECTIVES
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During the pre-vaccine introduction period

* To describe the disease epidemiology and provide
data for estimating disease burden

 To identify circulating genotypes

In the post-vaccine introduction period
 To assess disease trends over time

* To monitor vaccination program impact, vaccine
effectiveness and safety evaluation

* To monitor changes In circulating genotypes



MATERIALS
AND
METHODS



 Study Design
Cross-sectional Descriptive Study

 Study Period
January 2015 to September 2017
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{018

Study populat
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Inclusion criteria:
1. Age: 0-59 months
2. Sex: Both males and females

3. Presenting with acute diarrhoea of any severity of
dehydration

(AGE: passage of 3 or more loose or liquid stool
per day or more frequently than is normal)

(WHO,2013)
Exclusion criteria:

1. Diarrhoea of more than 14 days before admission
and develop 2 days after admission

2. Presence of blood and mucous in the stool o



Study Site
Sample Collection - Yangon Children Hospital
(1300 bedded Hospital)




Laboratory Analysis — Virology Research Division
(Department of Medical Research)




Investigational | | Assessed for eligibility (Inclusion
Plan and Exclusion Criteria)

4

Obtained informed consent and

enrolled in the study

g

g

Stool sample collection

Complete the pro-forma (~3 ml, wide-mouth screw

capped bottle)

g

Transport in cold boxes to
VRD, DMR

g

G and P Genotyping by RT-

PCR (1/3 of Rotavirus
positive samples with high
OD value)

Screening of Rotvirus by
== (EL|ISA (ProSpecT ™
Rotavirus, Oxoid Ltd, UK),




ELISA test (ProSpecT ™, Oxoid)
TN







Table (1) PCR primers and cycling conditions used for VP7
genotyping of rotavirus strains

PCR Cycling Primer Primer sequence A1
Conditions n Size

VP7 42°C- 30min

1t 95°C - 15 min VP7/F 5'ATG TAT GGT ATT GAA TAT ACC AC 3'
round gg4oC -1 min
52°C -1 min X 881 bp
30C—1 min} 35 VP7/R 5' AAC TTG CCACCATTTTTT CC 3'
72°C—-7 min
15°C - hold
VP7 94°C — 4 min VP7/R
2nd 94°C — 1 min Gl 5'CAA GTA CTC AAA TCA ATG ATG G 3' 618 bp
round g20c—2min| X G2 5'CAA TGA TAT TAA CAC ATT TTC TGTG 3' 521 bp
720C—1min [ 30 @3 5'ACGAACTCAACA CGA GAG G 3' 682 bp
S, G4 5: C GT TTC TGG TGA GGA GTT|G 3' 452 bp
e el G8 5' GTCACACCATTTGTAAATTCG3 | 756 bp
G9 5'CTT GAT GTG ACT AYA AAT AC3 179 bp
G10 5'ATG TCA GAC TAC ARA TAC TGG 3' 266 bp

Gl12 5'CCGATGGACGTAACGTTGTA 3' 396 bp
27



Table (2) PCR primers and cycling conditions used for VP4
genotyping of rotavirus strains

PCR Cycling Primer Primer sequence Amplicon
Conditions Size

42°C - 30min
95°C - 15 min Con3 5'TGG CTT CGC CAT TTT ATA GACA 3'
VP4 94°C-1min
st 52°C—1min|[ X 876 bp
round 72°C-1min 35 Con2 5'ATTTCG GAC CAT TTA TAA CC 3'
72°C -7 min
15°C - hold
94°C -2 min Con3
94°C -1 min P[4] 5'CTATTGTTA GAG GTTAGAGTC3' 483 bp
VP4 42°C-2 min~ X P[6] 5 TGTTGATTAGTT GGA TTCAA 3’ 267 bp
2nd  72°C—-1min 30 P[8] 5  TCT ACT GGRTTRACN TGC3’ 345 bp
round 72°C-7 min P[9] 5'TGA GACATG CAATTG GAC 3' 391 bp
15°C - hold P[10] 5'ATCATA GTT AGT AGT CGG 3’ 583 bp

P[11] 5’ GTA AAC ATC CAG AAT GTG 3’ 312 bp

28



Statistical Analysis



Data entry - Microsoft Excel (WHO format)

W}mﬁ.-:r>- code
§ Sentinel site code
]L Tdentification

! (1D Number

!

| Gender of casc

[ Date of birth
{

Alpha
1ISO3 code followed by 2 digits, eg ABC 01

M (male) / I (female)

ICO/C /O oMMy

[ Age in months (at admission date) | —r— months
| laalne]

| District of residence of case

TR
Admission
v 5y el
| Date of admission

["Acute Diarthoea?

Bl

(DD/MM/YY Y Y)

0(No)/ 1 (Yc<) 99 (Unknown)

s —
| Date of onset of diarrhoea

EalnEle

(DD/MM/YYYY)

| Maximum number (in 24 hours)

m:] times

admission)

| Duration of diarrhoea (before | EDda\s

Vomiting? i

0 (No)/ 1 (Yes) /99 (Unknown)

Maximum number (in 24 hours)

I_D times '

Duration of vomiting {before

admission)

O

Degree of dehydration

0 (None) / 1 (Severe) / 2 (Some) / 99 (Unknown)

Rehydration therapy given?

0 (No)/ 1 (Yes) /99 (Unknown) |

Type of rehydration

1 (ORS)/ 2 (1V fluids) / 3 (Others) / 99 (Unknown{ |

s ¢

1f other type, please specify.

j.

Vaccine

Receive rotavirus vaccine?

0 (No) / 1 (Yes by history) /2 (Yes by vaccination card)/

99 (Unknown)

If Yes, type of rotaviros

vaccination

1(Rotarix, GSK) / 2 (Rotateq, Merck) / 99 (Unknown)

| dose

| Specimen Collection
f 10 (No)/ 1 (Yes) 99 (1 Inknown)

WZ;Z stool specimen collected?
|
[ Stool specimen 1D

l)au of stool specimen collection [ _l" ] [71 7]
0 4 o

Dan stool specimen was received ‘

in the lab
LISA? | 0(No) 1 (Yes)/ 99 (Unknown)

[ 'Was volume adequate for EL
b 1
| ELISA

\A.;s ELISA test pulnnmd on 10 (No)/ 1(Yes)/ 99 (Unknown)

| stool specimen at the pnmar\ lab?

Datc of “ELISA fest on stool | ljj Dj Srie

| specimen

(DDMM/YYYY)

[ O (Negauw) l(Posmvcx /2 (lndetc.rmmatc) 99

ante
J ELISA Results for stool
i (U 'Pkno\\vrv__ = AL ‘

O(I\oi 1(Yes)/ 99(Unknown)

\ Was stool specimen stored?

‘Was stool specimen sent to the ‘ 0 (No)/ 1 (Yes) /99 (Unknown)

regional  reference laborator”
|

(RRL)?

Name of RRL
Date when stool specimen was E[j/[]:]/[[m (DD/MM/YYYY)

sent to RRL?

ELISA results for stool specimens
from RRL

Date when genotype result was
received at site/country level from

RRL

0 (Negative)/ | (Positive)/ 2 {Indeterminate)/ 99
(Unknown)

(o) [Pl s

(DD/MM/YYYY)

If Yes, number of doses

1 (1 dose)/ 2 (2 doses)/ 3 (= 3 doses)/ 99 (Unknown)

Date of first rotavirus vaccine

dose

[ e i B

Genotype results G P[]

Date of second rotavirus vaccine

dose

(DD/MM/YYYY)

D b

Was stool specimen sent to the 0(No)/ 1 (Yes) /99 (Unknown)

national  reference  laboratory

(NL)?
Name of NL Alpha

e



Data analysis - SPSS version 15.0.

Number and Percentage . for descriptive
analyses

Chi-square test: to determine statistically
significant differences regarding
characteristics, clinical and
outcome between RVGE and
non-RVGE groups

p-value <0.05 was considered significant.
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Ethical
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from the Ethics
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(Department of
Medical Research)
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guidelines.

The Government of the Republic of the Union of Myanmar
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Mandalay Children Hospital
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1. Ethical Approval from Department of Medical Research Dated 11 December, 2016
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Information for taking biological specimen (English & Myanmar) version 2.0 Dated 19
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6. Consent for keeping biological specimen (English & Myanmar) version 2.0 Dated 19
September, 2016

woe N

The Ethics Review Committee on Medical Research Involving Human Subjects, Department
of Medical Research, Ministry of Health and Sports approves to conduct the proposed
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International Organizations of Medical Sciences guidelines and International Conference on
Harmonisation in Good Clinical Practice guidelines.

|
Prof. Pe Thet Khin
Chairperson
Ethics Review Committee
Department of Medical Research

IORG Number: IORG0007357 FWA Number: FWA00018816 IRB Number: IRB00008832



RESULTS
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Sept (n=705)
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Fig (1) Proportion of Rotavirus positive cases tested by ELISA
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Figure (2) Seasonality of RVGE among hospitalized <5
years old children
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Table (1) Characteristics, clinical presentations and
outcome of hospitalized children with rotavirus
gastroenteritis and non-rotavirus gastroenteritis, 2015-
2017 Sept (N= 2393)

o RVGE Non RVGE
Characteristics P value
N (%) N (%)
N=1167 (49%) N=1226 (51%)
Gender
Male 721 (62%) 753 (61%) 0.855
Female 446 (38%) 473 (39%)
Age group
0-5 months 106 (9 1%) 198 (16 2%)
6-23 months 956 (81.9%) 879 (71.6%) <001 >
24-59 months 105 (9%) 149 (12.2%)
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Characteristics RVGE Non RVGE

N (%) N (96) P value
N=1167 (49%) N=1226 (51%)
Clinical symptoms
Vomiting Yes <086 (84.5%) 895 (73%) TS
No 181 (15.5%) 331 (27%) '
Fever Yes 935(80.19%) 880 (71.8%)
No  232(19.9%) 346 (28.2%)
Dehydration Yes 887 (76%) 900 (73.4%) 0144
No 280 (24%) 326 (26.6%) '
Vesikari scoring
Mild <7 24 (2.1%) 26 (2.1%)
Moderate 7-10 216 (185%) 373 (30.4%)
Severe >11 (927 (79.4%) 827 (67.5%)

-



Vesikari Clinical Severity Scoring System Parameters and Scores

Parameter 1 2 3
Diarrhoea

Maximum Number Stools per Day 1-3 4-5 >6
Diarrhea Duration (Days) 1-4 5 >6
Vomiting

Max. No. vomiting Episodes per Day 1 2-4 25
Vomiting Duration (Days) 1 2 >3
Temperature 37.1-38.4 38.5-38.9 >39.0
Dehydration N/A 1-5% >6%

Treatment Rehydration  Hospitalization N/A




o RVGE Non RVGE
Characteristics P value

N (%) N (%)

N=1167 (49%) N=1226 (51%)
Hospital stay

<2 days 93 (8%) 123 (10%)

2-5 days 1039 (89%) 1079 (88%) 0.06
>5 days 35 (3%) 24 (2%)

Outcome

Recovery 1167 (100%) 1225 (99.9%) NA

Expired 0 1(0.1%)
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G genotype distribution

100
90
80 mUT
70 —— m Mixed
60
% mG12
50
40 G9
30 ——— HG3
20
0 I | mG1
2014-2015 20115-2016 2016-2017 (n=55)
(n=135) (n=81)
Year

Figure (3) Distribution of rotavirus G genotype by
seasonal year 0



P genotype distribution

100
90
80
70 - uT
% 60 - B Mixed
0 = P[8]
40 -
30 - m P[6]
20 - m P[4]
10 -
0 -
2014-2015 20115-2016 2016-2017 (n=55)
(n=135) (n=81)
Year

Figure (4) Distribution of rotavirus P genotype by
seasonal year
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Table (2) Distribution of rotavirus strains (combination of G and P genotypes)

2014-2015 2015-2016 2016-2017 Total
N (%) N (%) N (%)
13

G1P(8] 3(2.2) 8 (9.9) 2 (3.6)

G2P[4] 2 (1.5) 0 0 2
G2P[6] 0 1(12) 4(7.3) 5
G2P(8] 2 (1.5) 1(1.2) 2 (3.6) 5
G3P[8] 0 4 (4.9) 36
GoP{6] 4 (3.0) 0 0 4
G9P(8] 0 97
G12P[8] 0 1(1.2) 0 1
Mixed 7(5.2) 4 (4.9) 12 (21.8) 23
Partially Typed 41 (30.4) 34 (42) 3 (5.5) 78
Untypable 4 (3.0) 3 (3.7) 0 7

Total 135 (100) 81 (100) 55 (100) 271 °



DISCUSSION



Prevalence of RVGE in Myanmar and other countries

Study Year Country Prevalence of
RVGE
2012-2013 Philippines 43.5%
2011-2013 India (Kolkata) 53.4%
2008-2012 Bangladesh 42%
2000-2006 US 43%
2015-2017 Myanmar 49%

2009-2014 Myanmar 49.9%0



Prevalence of RVGE before and after vaccine
Introduction

Country  Prevalence before Prevalence after
vaccine vaccine

Fiji 41% 21%
(2006-2011) (2013)




2. Gender Distribution of RVGE

* Present study - male preponderance (male to
female ratio of 1.6:1, 62% Vs 38% )

* In accordance with the findings of other studies

* (male RVGE accounted for 60% in Lahore?!3,
61%0 in Uganda'4, 1.2:1 in Tunisial®)
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3. Distribution of RVGE cases by age groups

« Almost all studies around the world like this
study found that 6-23 month age group Is the
most commonly affected (81.9%%)

« >60% were Infants and
* ~90% of the cases were <2 year.

* Thus, the WHO recommendation (2013) stated
that the first dose of RV should be started as
soon as after 6 weeks and all doses to be
completed by 24 weeks of child age.
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4. Seasonal trend of RVGE

« Strong seasonal trend with peak In winter
seasons

 Peak detection of rotavirus (60-80%) of
hospitalized AGE cases In January and
February

* Such strong seasonal trend Is also occurred In
other tropical countries

48



5. Clinical presentations

* Vomiting, fever and severe clinical vesikari
score - significantly associated with rotavirus
positivity.

(also in line with the findings of other studies)

« Of enrolled children, only one patient expired
who was a 7 months-old male admitted In
April 2016 and presented with high fever,
severe dehydration and shock and tested
rotavirus negative. 19



6. Genotype distribution

Seasonal Year Most Prevalent Total
Genotype genotyped

2008-2009 G1P[8] 15 (35%) 43
2009-2010 G12P[8] 50 (61.7%) 81
2010-2011 G12P[8] 103(75.2%) 137
2011-2012 G12P[8 45 (26%) 173
2012-2013 G2P[4] 22 (73.3%) 30
2013-2014 G1P[8] 31 (41.9%) 74
2014-2015 GIP[8] 72 (53.3%) 135
2015-2016 GIP|[8] 25 (30.9%) 81

2016-2017 G3P[8] 32 (58.2%) 55



* The immense diversity and changing trends In
the circulating rotavirus strains underlines the
need for vigilance and sustained surveillance

 to monitor efficacy of vaccine and

 study the evolution of vaccine escape strains in
post-vaccination era.
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CONCLUSION



1. Prevalence of RVGE  Indicator of considering
(~50%)) RV Introduction to
) educe diarrhea
hospitalization
as well as RVGE

2. Epidemiological « platform to consider target
Information population, timing and
(Age distribution, b dosage schedule for
Seasonal variation etc.) vaccination

3. Diversity of «  Selection of
circulating rotavirus appropriate vaccine,
Strains mem= to monitor the

effectiveness of
vaccine
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