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Background

 Rotavirus has been reported as the main pathogen
of pediatric acute gastroenteritis.

* Rotavirus i1s associated with half of total children e
diarrheal episodes worldwide (Kotloff et al., Oterbactera

2017) . Toxigenic
Escherichia coli

Rotavirus

7 | Adenovirus

 The incidence of rotavirus is estimated to be ASIOUIUS ™ ¢ cvirus
10,000 CaSES per 100,000 Children ag9d <5 yearS i' B Developing countries
Bang IadeSh . Fig 1. Rotavirus contributes to the

majority of the cases of AGE

 Rotavirus associated mortality Is estimated to be
2000 to 3000 per year in Bangladesh.
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Materials and Methods

« A total of 838 fecal specimens
were collected during Jan 2014
to Dec 2021 from four regions
In Bangladesh.

e Aone-step RT-PCR method
was performed for the detection
of rotavirus. | e

* Molecular sequencing was -3
performed for the positive s |
samples.

* Immunochromatography (IP-
Noro/Rota, Japan) kit was used
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for rapid detection of rotavirus. R

Fig 2. Sample collection regions
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Fecal sample collection ms)

A 10% suspfnsion was made

Stored at -20° C
Extraction of rotavirus genome
One step RT-PCR
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Fig 3. Panel overview of immunochromatography

Epidemiological data collection

Phylogenetic analysis

Mutational analysis

Seasonality analysis

Analysis of epidemiological data
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Findings
 Rotavirus was detected in 231 out of 838 specimens (28%).

« Among other pathogens, norovirus was detected in 8% samples
followed by adenovirus (7%), human bocavirus (6%) and sapovirus
(3%), respectively.

Very high
prevalence (28%)
of rotavirus

Higher prevalence
(52%0) of diarrheal
Viruses

m Rotavirus ® Adenovirus @ Norovirus © Human bocavirus ®Sapovirus = Negative

Fig 4. Proportionate incidence of diarrheal viruses among children
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* Mixed infection was found in 75% (164 of 231) rotavirus positive

samples.
 Bacterial co-infection was detected among 63% of RV-positive

sample.
Pathogens Co-infecting Case patients
pathogens no/total no.
%
Rotakus 231/838 (28)
Norovirus (NoV) 19/231 (8)
Adenovirus 14/231 (6)
(AdV)
Human bocavirus 13/231 (6)
Both NoV and 8/231 (3)
AdV
Escherichia coli  112/231 (48)
Vibrio cholerae  93/231 (40)
i Shigella spp. 43/231 (19)
m Rotavirus with other viruses
Rotavirus with bacteria Salmonella Spp. 17/231 (7)

Fig 5. Mixed infection of rotavirus positive samples
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 Rotavirus infection was most prevalent in children aged 1-11 months
(55%0).

e The ratio of male to female cases was 2:1.
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Fig 6. Age distribution of rotavirus-positive cases Fig 7. Gender distribution of rotavirus-positive cases
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e Diarrhea (92%) was the most prevalent symptom followed by
dehydration (83%) and vomiting (82%o).

100%

90% Similar with
previous findings
80%
70%
60%
g Dlarrhea 92%
3 50%
g
40%
30% Vomltlng 82%
20%
10%
Dehydration 83%
0%

Diarrhea Vomiting Abdominal pain Nausea Dehydration Fever

= Rotavirus-positive ® Rotavirus-negative

Fig 8. Distribution of clinical symptoms among children with gastroenteritis
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Table. Year-wise prevalence of rotavirus infection in Bangladesh

posmve samples posmve
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* The incidence of rotavirus was highest in 2021 (63 of 231).

Rotavirus infection was

: found all around the Another peak in the
Winter (December-January) year rainy season (14%o)
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A peak with 51% cases
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Fig 9. Seasonality of rotavirus infection among children in Bangladesh »
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Great genotypic diversity G1P[8] (49%) was Prevalence of G2P[4]
of rotavirus in consistent during 2014-21 (32%) decreased from
Bangladesh 2015 to 2021
100% . -
I BRE R R
80% G9P[Nontypable]
= G2P[Nontypable]
70% m G1P[Nontypable]
= G12P[8]
60% = G11P[25]
S = G10P[8]
5 50% = GOP[6]
E m G9P[8]
40% u GOP[4]
m G3P[8]
30% G1P[6]
" GIP[8]
= G1P[8]
10%
0%
2014 2015 2016 2017 2018 2019 2020 2021

Fig 10. Genotypic distribution of rotavirus in Bangladesh during 2014-2021 12
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All of the rotavirus was

from Rotavirus A
(10090) genogroup

RAUBDT ] O
| Study RV A
RV4JUBD 19
Human rotavirus A strain

Human rotavirus A strain RVA
Human rotavirus A strain

Human rotavirus A strain RVA
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| Rtavirus B strain
. _ RVEB
] ! Rotavirus B sfrain

T —

Study RV

Rotavirus D strain
Rotavirus D strain KD
l: Rotavirus C strain
Rotavirus C strain RVC

Rotavirus F strain
Novel porcine Sapovirus

_{

(R
00

Fig 11. Phylogenetic tree of VP7 nucleotide sequence
of Bangladeshi rotavirus A isolates. The scale
indicated nucleotide substitutions per position.
Study rotavirus A strains were indicated in italic
bold in the tree.
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Fig 12. Phylogenetic tree of VP7 nucleotide sequence of
Bangladeshi rotavirus G genotypes. The scale indicated
nucleotide substitutions per position. Study rotavirus A
strains were indicated in italic bold in the tree.
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o Study rotavirus were closely related with previously reported strains

from Bangladesh and India, USA and Korea.

Study strains of
rotaviruses were highly
identical (99-100%)

with reference strains of
NCBI databse

Human rotavirus A IND
Human rotavirus A IND

Human rotavirus AJIMND

<RVEJU BD 18
1 A IS

- Rotavirus A USA
Human rotawvirus A KOR

Human rotavirus A KOR
il Human rotavirus A AUS
Human rotavirus A AUS
Rotavirus A IND

Human rotawvirus A IND
Human rotavirus A RUS
Human rotavirus A RUS
Rotavirus A VMM
Rotavirus A Cuba

Study
rotavirus

Rotavirus RVA IND

;— g
RV4 JU BD 19 >
Human rotavirus A BGMN
Hyman rotavirus A BG
Human rotawvirus A THI
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Fig 13. Phylogenetic tree of VP7 nucleotide sequence of Bangladeshi rotavirus isolates. The scale indicated nucleotide
substitutions per position. Study rotavirus A strains were indicated in italic bold in the tree.
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35, RVA-20U/BD

100 | MK862665/RVA/Human-wtINDADH 7364/2015/G1P [8]
100 [ 11K852661/RVAHUMan-wiIND/IDH 8494/2015/G1P[8] G 1 P [8] (49%) WaS

5| MN758631/RVA/HUMai FAI20/2015/G1P [8]

MN758630/RVA/Human-wt/BFA/17/2015/G1P [8]

g5 | MK852650/RVA/HUMan-wiIND/IDH 7278/2014/G1P[8] th e m OSt p reval e nt
MK852644/RVA/HUMan-wt/IND/IDH 7243/2014/G1P[8] RVA-34U/BD.

MK852641/RVAHuman-wt/IND/IDH 7227/2014/G1P [8] 5 Human-wiBGN/M315/2013/G2P[4]

KU3580D TR VA
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RVA-14/JU/BD (0] KP?52665/RVAHuman-u

3 IUSIMRC-DPRU295/2012/G2P [4]
< @ RVA-174U/BD KGC443T8I/RVAHUMan-wi/AUS/CK20051/2010/G2P [4]
RVA-34/JU/BD. KXE74260/RVA/Human-wtIND/RV1112/2011/G2P [X]
L g
RVA-20/JU/BD - - - - KP007148/RVAHuman-wt/PHITGO12-003/2012/G2P [4]
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. T IMali137/2008/G1P [8 JX965169/Human-wyAUS/WAPCES1/2010/G2P[4]
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98" FJ34835 /CUB/Ha95/2008/G1P [8] ) y )l KJB38622/RVAHuman-wi/BRARS15633/2008/G2P [4]
EFB90797/RVAHuman-wi/BGD/Matlabs-04/2004/ G2P([4]

KPOOTH7O/RVAHuman wiPHITGO12-007/201 2/G2P 4]
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D16326/RVAHuman-wt/JPN/421/1893/G1P [X] KP882186/RVAHUman-wi/BGD/Bang-114/2008/G2P [4]

KC580617/RVA/HUman-wiUSA/DC3828/1989/G1 P (8] KC442897/RVA/Human-w/USA/2008747095/2008/G2P [4]
KY616907/RVA/Human-wi/JPN/JP12729/2014/G1P [8] O a.n g a eS y

MNSTT199/RVAHuman-wt/RUS/MNovosibirskiNS18-A1455/2018/G2P [4]
LC028830/RVAHuUman/JPN/OSNS-Rx/2014/G1P [8] MNST7198/RVAHuman-wi/RUSNovosibirsiiNS18-A1454/2018/G2P [4]
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KF008862/RVA/Human-w/RUS/O1457/2012/G2P[4]

KY616899/RVAHUMan-wiJPN/JP11785/2012/G1P [8] 0
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] G R e KF202499/RVAHuman-wiTABERGO82012/G2P 4]
2 JQO69521/RVAHuman-wt/CAN/RTO008-09/2009/G2P (4]
% | 9| | MHEST0B0RVAHuMman-wtPAKINIH-BBH-4T05/2015/G2P[4]
a8 IIH277408/RVAHuman-wi/PAK347/2015/G2P[4]
MHE57059/RVAHuman-wt/PAK/NIH-BBH-4684/2015/G2P 4]
LC228342/RVAHUman-wt/JPN/CH1020/2016/G2P[4]
Al anIND/MP-GWLI2011/G1P[X] —1 LG228364/RVAHUman wiJPN/K-21-16/2016/G2P(4]
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GUSE5068/RVANaccine/USA/RotaTeq-5C2-9/1892/G2P7[5]

F J435209/RVA/Human-w/RUS/Nov08-3427/2008/G 1P [8] T
GU390461/RVA/HUMan-w/RUS/Nov07-2523/2007/G1P [8] = Wit di i S

95 || JXB41120/RVA/Human/RUS/Nov07-2058/2007/G1P [8] 1 AY251347/RYAHUman WiS0BSE/1906/G2P 4]
HQ738627/RVA/HUman/RUS/Omsk08-423/2008/G1P 8] KTB84944/RVAHuman-wilUSAWa1974/G1P(8]  [Outgroup]
KXB81837/RVA/Human-wPAK/ NIH-BBH3988/2014/G1P [8]
98|{ JX027905/RVAHuUmMan-wi/AUS/CK00092/2009/G1 P 8]
MH191272/RVAHUmaN-w/PAKS8/2015/G1P [8]
KY497545/RVA/HUMan-wt/PAK/42/2010/G1P[8]
HQB50124/RVAHuman-tc/USADS-1/1976/G2P[4] [Outgroup]

e —1
010

Fig 14 & 15. Maximum likelihood phylogenetic tree constructed from the nucleotide sequences of G1-VP7 and G2-VP7 strains and
representative RVA strains with kimura-2-parameter model in MEGA X. Bootstrap values <60 are not shown. RVA strains sequenced
in this study are represented by the red color in italic bold letter. Bangladeshi strains reported in the previous studies are shown in blue.
The vaccine strains are represented by purple color, while green shading represent strains isolated all over the world.
15
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Fig 16 & 17. Maximum likelihood phylogenetic tree constructed from the nucleotide sequences of G1-VP7
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 Rapid detection of rotavirus by immunochromatography (1C)
kit (IP-Noro/Rota, ImmunoProbe Co., Ltd., Saitama, Japan).

o |C Kit detected 8% (10 of 125) samples as rotavirus

positive.

Fo#4l/0-04) ‘i‘

C RN

Fig 18. Fresh IC kit before the test

#o# [/0-0%) — 't‘
X033 v+ -

15 min

Fig 20. RV positive test on the IC kit

'i-"':u.r rJo-04%) /—a-- '.{
an =0

k 15 min
Fig 19. Negative test for both RV and NoV

79#47/0-04) g ’, ‘n
- -
;22‘, C RN

15 min_

Fig 21. NoV positive test on IC kit
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* For rotavirus detection, sensitivity of the IC kit was 100%
and specificity was 99.13% against RT-PCR.

Table. Sensitivity and specificity of 1C kit for rotavirus detection in stool samples

Test Result RT- PCR Total | Sensitivity |Specificity

IP-Noro/Rota + -
Kit

+ 9 1 10 100% 99.13%
3 0 115 115

Total 9 116 125




Discussion

 Very high incidence of rotavirus (28%, 231 of 838) was found In in
this study, which is greater than previous studies in Bangladesh (Dey et
al., 2009 & 2020).

« Asignificant level of genetic diversity of rotavirus was detected
Including G1P[8], G2P[4], G1P[6], G3P[8], G9P[4], GO9P[8], G9P[6],
G10P[8], G11P[25], and G12P[8].

« G1P[8] (49%) was the most frequent followed by G2P[4] (32%) and
G9P[8] (13%). Notably, we reported higher diversity of rotavirus and
these findings are similar with the previous studies (Dey et al., 2009 &
2020; Rahman et al., 2009).

e The predominance of genotype G2P[4] decreased from 8% to 3% and
G1P[8] increased from 8% to 12% during 2014 to 2021.

» \We detected higher incidence (27%o, 63 of 231) of rotavirus in 2021
than any of the previous years.
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Discussion

 Rotavirus infection gave two peaks, one in winter (51%) and another
In the rainy season (14%b).

 Bacterial co-infection was detected among 63% of RV-positive sample
which is in good agreement with previous study (Sharif et al., 2021).

« Among rotavirus infected children, Diarrhea (92%0) was the most
prevalent symptom followed by dehydration (83%), which is similar
with previous findings from other localities in Bangladesh (Dey et al.,
2020; Rahman et al., 2009).

» Performance of IC kit for rapid identification of rotavirus was in good
agreement with previous findings (Shaha et al., 2021).
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Conclusion

o Still the burden of rotavirus associated children gastroenteritis is
significantly high in Bangladesh.

* The genetic diversity of circulating rotavirus is also greater in the study
regions.

* Inclusion of rotavirus vaccine in the national immunization program
(EPI) is essential in the present situations of Bangladesh.

« World Health Organization and Gavi should take immediate and
necessary steps and support the Government of Bangladesh to include
rotavirus vaccine in the immunization program.

Rotavirus
Vaccine

e
4
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