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A brief Introduction of ICMR-NICED, Kolkata, India

» ICMR-NICED started its journey in 1962 as a Cholera research center. It became
a national institute for research on diarrhoeal diseases including cholera in 1979.

» Inthe year 1980, WHO recognized this Institute as "WHO Collaborative Centre
for Research and Training on Diarrheal Diseases”

« The institute is involved in both operational, applied and basic research on
pathogens (bacteria, viruses and parasites) causing enteric infections. More over
researches on HIV/AIDS, Influenza and Dengue viruses are carried out.

» The institute has successfully conducted efficacy and immunogenicity trials for
Cholera vaccine, Typhoid vaccine, Rotavirus vaccine and COVID 19 vaccines.

« In 2019, National Antimicrobial Resistance Hub and National Repository of
AMR Bacteria were established in order to augment AMR research across the
country and direct AMR related programs and Policies for mitigating the problem.

« The institute has a long history of collaborations with international agencies such
as WHO, John Hopkins University, International VVaccine Institute (1VI),
CDC USA, NIID JAPAN, Okayama University Japan and JICA
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Rotavirus: a major causative agent of acute infantile diarrhea

RATES OF ROTAVIRUS MORTALITY PER 100,000 CHILDRENUNDER AGE 5 IN 2017, BY COUNTRY

» According to the 2017 Report of Rota

% Countries

49-10 m <10

Al global <5 rotavirus deaths

Council, India accounted for 16% of
Group A Rotavirus (GARV) related
childhood mortality.

To bring down rotavirus mortality rates
in India, phased roll out of Rotavirus
vaccine in UIP was initiated in 2016.
Two Made in India vaccines licensed
for phase roll out in Indian states were

« RotaVAC (strain: GOP[11];

Manufacturer:  Bharat Biotech,

ig‘? | — |Ni(%eria\ |ndia) and

o ' .

79— Y e " « Rota SIIL (Pentavalent vaccine;
0 er .

s :Eﬂ:gpia countres  Neera strains G1,G2,G3,G4, G9 and P[8]);
3% mm Niger Manufacturer: Serum Institute of
3% mm Indonesia .

2% m = Burkina Faso _ India ) ]

2 m = Angolz inda By end on 2019, RV vaccine was
2% m = South Sudan ; ; .

07% n— . Other countries introduced in UIP in all states
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The National Rotavirus Surveillance Network

_ 4 Number of Number of
(
A R ; :::;:e: Sites of surveillance (NRSN) samples Rotavirus Percentage
3 Dibrugarh $* screened positives positivity
4 Dimapuré .
5 ,m:., East India
West B I,
sy s 5846 2328 39.80%
8 Mumbal ¢ Nagaland,
9 Ahmedabad ¢ Bihar,
10 Swat Qrissa)
11 Karad ¢ West India 3710 1272 34.30%
12 Vellore ¢ O (Maharashtra,
13 Kdenchery ¢ Gujarat)
14 Trichy ¢
15 Hyderabod ¢ North India
16 Bhubaneswaré * (Punjab, 4471 1684 37.70%
17 Belgaum $ * Himachal Pradesh,
18 Tirupati ¢ Uttar Pradesh,
19 Port Blair ¢ * New Delhi,
2 Chennai ¢ Haryana,
21 Tanda ¢ Madhya Pradesh)
2 Meerut ¢ h d
2B *New Dehi # O South India
24 Wdhiana ¢ (Tamil Nadu, 7394 2499 33.80%
25 Rohtak ¢ Andaman and Nicobar,
2% habalpur #% Andhra Pradesh,
27 Bhopal ¢ Telengana,
Kerala,
A Hospital Site (CRS) O Testing Lab ¢ Hospital site {CRS) * Regional lab ) Referrallab *2@RS Karnataka)

« Conducted in 28 sites in 19 states/Union territories of India (2012-2016).

« Eastern region had highest proportion of rotavirus-associated diarrhea (39.8%o).
« Site wise, rotavirus positivity was the highest in Bhubaneswar in Odisha state of India
(54.9%), followed by Midnapore (West Bengal; 53.5%).

Provided necessary baseline data for introduction of RV vaccines in 2016
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The Surveillance Sites
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Brief methodology

M\ Preparation of viral suspension
E

Fecal sample collection from children (<5 yr) with diarrhea

(VS)

\'f
\ Screening for GARV positivity by GARV-
H specific ELISA

Nucleic acid isolation (RNA for GARV)

Reverse transcription of RV RNA

]l Amplification of GARV outer capsid
genes for genotyping: VP4 & VP7
specific primers

Sequencing of GARV VP4 and VP7
gene by Sanger sequencing method

/@

Phylogenetic analyses using software like BLAST,
LALIGN, CLUSTALW, TRANSEQ & MEGA 11;
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Proportion of GARV among children (<5 years) with acute
gastroenteritis in West Bengal over a decade (2012-2022)
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Surveillance period

* GARYV positivity rates among children varied between 45-50% during 2012-2014
reduced to 32-35% during 2015-2018.
» A decline in positivity rates of GARV was observed during 2019-2022, with concomitant
reduction in diarrheal cases.

* No surveillance could be conducted during 2020 due to the ongoing COVID [
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Comparison of GARV positivity rates among hospitalized
children (<5 years) vs out-patient visits

GARV-Positives  GARV-Negatives
(n=1352/2588) (n=1236/2588)
=a==Percentage positivity of GARV among hospitalized
60.00 (IDH) patients (a) Frequency of stool passage/24 h
52.73 =a=Percentage positivity of GARV among OPD (BCH) <5 (n=31) 15 16
51.80 a patients =6 (n=2557) 1337 1220
4 2 = 0,186,
p-value = 0,665
(b) Degree of dehydration
z o Mone (n=879) 505 374
E ' Some (n = 1592) 802 790
-5 Severe (n=117) 45 72
0 o2 = 20,686,
o
o 3000 31.50 29.17 p-value = 0,000032
% 30.91 3097 -l(c] Duration of stay at the hospitals
€ 23.94 <3 days (n=1177) 568 609
S 2000 >3 days (n = 1411) 784 627
g w2 =13.725,
14.51 p-value = 0.000212
10.00 ’ 14.81 (d) Fever
<37 °C (n=1621) 843 778
37.1°C-389°C (n=947) 495 452
0.00 =39°C(n=20) 14 62
2 = 2,564,
2012 2013 2014 2015 2016 2017 2018 2019 2021 2022 p-value = 0.277389
(e) Frequency of vomiting/24 h
- 0 (n=1060) 559 501
L. ) . . 1({n=46) 22 24
* GARYV positivity rates among hospitalised children | z3¢-s 405 a1
=5 (n=645) 365 280
i %% =10.029,
were h I g h er p-value = 0.018316

* GARYV infections correlated with increased frequency

of vomiting and greater duration of stay at the
hospital for treatment compared to .
GARV negative gastroenteritis cases. ICMR
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Age group (in months)

* GARV positivity was highest among children aged between 6-24

months.

 As Rotavirus positivity rates started to decline after 2018, increased
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Seasonal distribution of GARYV infections in West Bengal

600 -1 80.0
B Number of samples screened EENumber of rotavirus positives =e=Percentage positivity
4 70.0
500
1 60.0
400
o 1 50.0 >
2 2
£ 300 4 40.0 2
o v
n o
Y= 4 300 &
o 200 r (0]
- 1]
g 1 2008
£ 100 5
5 I I I 4 100 O
: | 1L | :
0 I I I I I I I | I, m m I I 0.0 a
AR RS-SRS E S SN R R
s oYY Qso>o¥PasOSPAQsOPAAsOPQRsSsODOPRAsSDODPaAsSsOTPaasOSPasOSP
R SRR I T R R TR R - > T > - T R e T T R T R LS
$£383£383¢£382¢£382¢§382¢£382£382£382£382¢£38
2012 2013 2014 2015 2016 2017 2018 2019 2021 2022

* GARYV infection was observed through out the year but it peaked
during the cooler months (October- Feb ) with lower precipitation
rates.

 Rates of GARV infections were significantly low during warm and wet
months ( April-September) iCﬁ
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Dynamicity in circulating GARV genotypes in West Bengal

G1P[4]/P[6]/P[8]/P[ut] m G2P[4]/P[6]/P[8]/P[ut] m G3P[4]/P[8]/P[ut]

m G9P[4]/P[6]/P[8]/P[ut] G12P[6]/P[8]/P[ut]

PERCENTAGE POSITIVITY OF COMMONLY CIRCULATING GARV GENOTYPES

T T T T T T T T 1
2013 2014 2015 2016 2017 2018 2019 2021 2022

SURVEILLANCE YEARS

« G1, G2 and G9 genotype of GARV circulated during 2012-2013

« G1 genotype predominated during 2014-2016.

» G3 genotype was first detected in Kolkata, in 2014 and soon outcompeted G1,
» becoming the predominantly circulating strain since 2016.

15459 genotype circulating moderately till 2019 icm ?
" svas not detected in any of the rotavirus positive samples between 2021-2022. o coucr or

MEDICAL RESEARCH

NICED

NATIONAL INSTITUTE OF
CHOLERA AND ENTERIC DISEASES




Circulation of unusual genotype combinations and animal-

human re-assorted strains

« Out of all the GARV ‘GP’
genotypic combinations obtained
during 2012-2022 in West Bengal,
India, 1/4™ (24.24% of total GARV
positives) comprised of unusual
combinations  of  circulating
genotypes like G1P[4], G1P]6],
G2P[6], G2P[8], G9P[4] etc.

_—

§0.13 (n=1)

D
)
=
5
~

Number of Rotavirus positives (2012-2022) : 3097
GI2P[H] b7 (n=2) Number of Rotavirus positive samples with unusual/emerging
GI2P(8] .79 (n=36) genotype combinations) :751 (24.24% of total GARV positives)
crzeye) 373 (n=28)
Gropj14) 90.53 (n=4)
Grop 10.13 (n=1)
o) 92,80 (n=21)
coryy) Y 54.99 (n=413)

Gep14y 90.27 (n=2)

« A few strains like G6P[14],
G10P[14], G11P[25] of zoonotic

origin were identified Gaprs) 1027 (n=2)

G2pysy (g 66 (n=65)

. . : G2pys) 1158 (n=87)
During the NRSN study period of S p————

2_012-2(_)16, greater diversity in g 50 (-2
circulating GARV genotypes was ! |
noted among strains from urban 0.00 10.00 20.00 30.00 40.00 50.00 60.00

Percentage positivity

Unusual/Emerging GARV genotype combinations (2012-2022
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Genetic backbone of some animal-human re-assortant
strains circulating in Kolkata, India during 2012-2022

Human origin

I:I Porcine origin

G4P[4]
(Porcine- human reassortant)

| VP1-R1 | | v2—c1 || vp3-M2 || VvP4-P[4]||  vP6-I1|| vp7-G4| Nspl-A8 |[Nsp2—N1|| Nsp3 —T1||Nsp4 —E1|Nsp5- H1
G4P[6]
(Porcine origin strain)

| VP1-R1 | ve2-c1 || v3-m1 || vea-p6l || wvee-11 |[vp7-cal| Nsp1-A8 |[Nsp2 - N1|[ Nsp3 - T1|[Nsp4 — Ef Nsps - H1
G11P[25]
(Porcine- human reassortant)

| VP1-R1 | v2-cr | vea-m1 || vea-P[25]|[ vpe-112 |[vP7-G11[ NspL-A1 |[Nsp2-Ni|[Nsp3 —T1|Nsp4 - Elfisps - H1]

vps | [ vpg
?Agm 3,

A\ of MED’O
) %) ¢
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Genetic backbone of some animal-human re-assortant
strains circulating in Kolkata, India during 2012-2022
(contd.)

|:| Human origin
D Bovine origin

G10P[6] D ‘ N
(Bovine- human reassortant) Caprine origin

| VP1-R2 | vw2-c2 || vpa-m3 || vPa-Ple] |[ wpe- 12 |[vP7—G10|[ Nsp1-A3 |[Nsp2—N2|[Nsp3 —T2|Nsp4 —E2|[ Nsps |
G10P[14]
(Bovine- human reassortant; VP2 caprine type)

| VP1-R1 || wa-c2 || wea-m2 | vea-pi14]|[ wee-12 |[vp7—G10]| Nspi-A11 |[Nsp2 - N2 || Nsp3 —T6|Nsp4 — E2Nsp5 - H3

G6P[14]
(Bovine- human reassortant; VP2, Nsp2 caprine type)

VP6-I12 || VP7-G| Nspl-A11l ||Nsp2—N2|| Nsp3-T6|Nsp4—E2 Nsp5 - H3

| VP1-R2 | | v2-c2 || vez—m2 || vp4-pa4]

NICED

NATIONAL INSTITUTE OF
CHOLERA AND ENTERIC DISEASES

._
INDIAN COUNCIL OF
MEDICAL RESEARCH




Phylogenetic analysis of G1 genotype strains ( 2012-2022)

MN758630 1 /RVAHuman-wt/BFA/17/2015/G1P8 ° Most Of the Gl StraIﬂS CerUIatlng

KP054255.1/RVA/Human-wt/IND/HR-27/2013/G1P8

@ 0K334655.1/RVAHuman-wtIND/BCH-10614/2019/G1P8 d H _ H I k
@ NK560898.1/RVAHuman-wi/IND/DH 7365/2017 u r I n g 2 O 1 2 20 2 2 I n KO ata
@ (OK334653.1/RVAHuman-wIND/BCH-10239/2018/G1P8 -
1 @ MK852667.1/RVAHuman-wtIND/IDH 7371/2015/G1P8 be I Onged to LI neage I . These
1NB32673.1 /RVAHuman-wt/RWA/UFS-NGS-MRC-DPRU10007/2015/G1P8

e MKSSéﬁGS.1/RVAJ’Human-thNDfIDH 9009/2016/G1P8 Strai n S bo re 9 O = 9 2 % S i m i I a r i ty

@ RVAHuman-wiIND/BCH-1289912021/G1P8 . . .
@ RVAHuman-wtIND/BCH-12892/2021/G1P8 i W|th VaCC| ne Stra| nS
tKF723264 1/RVA/ BCK-2304/2011 glycoprotein (VPT) gene
@ K581026.1/RVAHUN-WT/ND/DH-4498/2012/G1P8
L KP883110.1/RVAHuman-wiMLIMali-075/2008/G1P6 ]

— KU243672.1/ RVAHuman/CHN/WZ203/2013 Lineage I ° A feW G 1 St rai n S Of GARV

__[ KM008635. 1/RVAHUman-wi/IND/KOL-81-09/2009/G1P8

@ K852654 1/RVAHuman-wt/IND/IDH 7300/2014/G1P8 Ci rcu Iati ng i n KO I kata We re fo u n d

JF490960.1/RVA/human/Vanderbilt/VU0B-07-35/2006/G1P8

—— GQ229043.1 Rotavirus G1 strain mani-375/07 - -
——— KNM008640.1/RVAHuman-wt/IND/KOL-24-08/2008/G1P8 J tO CI U Ste r I n G I L I n eag e I I a.l 0 n g
W JN849114 1/RVAVaccine/USARotarix-A41CB052A/1988/G1P1A8

100 { HQ292261.1/RVAHUMan-wiBEL/BEDO031/2008/G1P8 Wlth the Rotarlx VaCC|ne Gl

7 @ KN581041.1/RVAHUM-WT/ND/DH-5044/2013/G1P8 L .
99 97 K1M008638.1/RVAHuman-wiIND/KOL-15-10/2010/G1P8 GL Stral n .
{LMNBSGEQE.W HWRVATHA/B4445/2017 G1PG Lineage IT
MNB16184.1 / HWRVA G1/201802 QP386/CHNI2018

— D16343.1 Human rotavirus A mRNA for VPT complete cds strain: KU

U26368.1IRVNHuman—WL'BRNBrZ-EMHSS1161PX ° On Iy tWO G 1 St rai nS Ci rcu Iati ng

ol @ EF672574.1/RUAHuman-tc/USARotasillDI 974/G1P1A8 o
EFB72574.1/ RVAHuman-tc/USA/D/1974/G1P1A8 S H - .
W GUS65057.1/RVAV accine/USARotaTeq-WIT9-9/1992/G1PT5 ];J]menge I n 2 0 1 8 h ad h I g h n u C I eotl d e
@ RVAHuman-wt/IND/NIC-RV-0712/2018/G1P8
@ RVAHuman-wt/IND/NIC-RV-0564/2018/G1P8 Sequence homo I Ogy to the G 1

KUB61395.1/RVA/Human-tc/USA/Wa-20-AG/19T4/G1P8 -

_L—M 24184 1 Porcine rotavirus outer capsid glycoprotein (VP7) :I» filnenge St rai n i n ROtaTeq an d Rotas I I L

92651.1 Bovine rotavirus serotype 1 structural glycoprotein VP7 w

I 71361209 1 Rotavirus A strain 116E/AG segment 8 viral protein 7 (VPT) (VaCC | ne Strai n S) an d C | uste red
HQB50124.IRVAHumen-tc/USAIDS-11076152P4 )
together under GI Lineage I11.
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Phylogenetic analysis of G2 genotype strains (2012-2022)

@ 0K356729.1 /RVAHuman-wiIND/NIC-RV-165512020/G2P4

@ RVAHuman-wtINDINICED-M104120221G2P4 -

@ RVAHumanwiIND/BCH-12610/2021/G2P4 ® G 2 St ral n S Of G A RV
@ 0K356736.1/RVA Human-wtINDINIC-RV-1597/2019/G2P4 - - -

@ RVAHuman-wtIND/BCH-13983/2022/G2P4 C I rC U I atl n g I n KO I kata.

@ RVAHuman wiiND/BCH-1314812022/G2P4

MT149296.1 HuRVA 2721RUS/2017/G2P4 d u r i n g 2 O 1 2 = 2 O 2 2 be I O n g e d

HN20G123. HURVALZSTI20 TRUSIG2 . .
@ OK3E6730.1RVAHumanwiINDINC-RV-03032018/62P4 eXCI u S|Ve|y to G 2 | | neage
@ 1/H712916.1 Rotavirus A isolate RVAHuman-wiIND/IDH 9257/2016
11 @ MKEB030.1RVAHumen-wINDIDH 876912017/62P4 1V.
HT14829.1 HURVA 2134 RUSI2018/62P4
LCA7T375. Human-wiJPNTokyot8-41/20181G2P4 | G2
L. HHT12910.1/ RVAHuman-wINDIDH 88752014 lineage IV
@ KII581028 1/ RVAHUV-WTNDIDH-46802012/G2P4
KUO03B45 | RVAHumanviNDIKOL-101-0912008/62P4

@ KN581040.1/RVAHUN-WT/IND/IDH 5031/2013/G2P4 ° 1 d 0)
ﬂ[MG181925.1/RVA!Human-thMWI/B\D1CT/2012/GZP4 These Stral ns Showe 90 A)
9

1=

@ VHT12912.1/RVAHuman-wiINDADH 7446/2015

’ KF723273.1 Rotavirus A strain IDK-4292/2011/G2 n u C I eOtI d e h O m O I Ogy Wlth
99 | — GQ229045.1 Rotavirus G2 strain mani-257/07 -

r— EUB39921 1HWRVAIG2 strain SK464/BGD th e G 2 I n baC kbO n e Of
% —— KMO08648.1/RVAHuman-wINDIKOL-42-10/2010/G2P4

KN008652. 1/RVAHuman-wt/INDIKOL-32-08/2008/G2P4 m U Iti _Val e nt VaCC i n eS I i ke

00 KP882428 1/RVAHuman-wi/GHA/Ghan-053/2009/G2P6
06 L— KX362727. 1RVAHman w1020 TIVPTIG2 J ROtaTeq and ROtaS I I |_
W GUSB5068 1 RVANaccinelUSARotaTeq-SC2-911992/G2P75 VP7 gene - G2 lineage IT
KF716456.1/RVAHuman-wy/USAIDC541/1979/G2P4 G2
o9~ [ HQB50124.1 Rotavirus A RVAHuman-tc/USARotasiliDS-111976/G2P4 lineage I
{ DQ534015.1 Porcine rotavirus strain CMP034 capsid protein VP (VPT) gene
W FJ361209 1 Rotavius A sirain 116E/AG segment 9 viral protein 7 (VP7) gene

— KUB61305. 1/RVAHuman-tc/USAWa-20-AG/1974/G1P8
39— I 34114 1/RVAN accinellISARotarA41 CBO2A9B8IGH P1AD

9%
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@ 1INB57466.1/RVAHuman-wIND/BCH 7315/2017/G3P8
@ 11HT126887.1/RVAHuman-wtIND/DH 8411/2017/G3P8

@ 1F563891.1/RVAHuman-wiIND/BGH 6088/2016/G3P8
= @ 1H712897 1/RVAHuman-wtIND/IDH §717/2017/G3P8

r— @ MF563908.1/RVAHuman-wt/IND/IDH 8480/2015/G3P8
@ OK334736.1/RVAHuman-wUIND/NIC-RV-1490/2019/G3PX
@ 1F563911.1/RVAHuman-wiIND/IDH 8594/2016/G3P8
@ 1ING27581.1/RVAHuman wiIND/BCH-8692/2017/G3P8

r @ OK334714.1/RVAHuman-w/IND/NIC-RV-1086/2018/G3P8
1MN414260.1/RVAHuman-wi/BGD/RV-MMC2019-21/2018/G3P8
{. RVAHuman-wi/IND/BCH-12891/2021/G3P8

QT @ 1IN857486.18/RVAHuman-wIND/DH 7315/2017/G3P8

@ RVAHuman-wiIND/BCH-134132022/G3P8

@ RVAHuman-wi/INDINICED-13072/2021/G3P8
- @ OK334735 1 /RVAHuman-whINDINIC-RV-1362/2019/G3P8
— MGY58638.1/RVA/PakiRwp/2017/A215/G3

ABB61503.1/RVA/ Nara/0044/2011/G3P8
JNB49140.1/RVAHuman-wt/BEL/BE1214/2009/G3P8
EU159186.1 Rotavirus G3 serotype G3-SP1.9-3 outer capsid protein
KJ583168.1/RVAHuman-wi/AR GIArg6795/2009/G3P8
KT988218.1/RVAHuman-w TAIPR204/2010/G3P8
JQ358764.1/ RVAHuman-wtIND/mcs60/2011/G3P10
JF909035.1 Human rotavirus A strain ETHT2 glycosylated outer capsid protein
W AB118024.1 /IRVANaccine/USARotaSILIP/1974/G3P8
FJ947746.1 RVA/Bethesda/DC140/1975/G3P8

100

100 — [ GUSB5079.1/RVAVaccine/USARotaTeq-WIT8-8/1992/G3PT5
KP753128.1/RVAPig-wi/ZAF MRC-DPRU1487/2007/G3G5P23
100 1 JF720877.1 Bovine rotavirus A isolate IndHR/IBRV133

JF742651.1 Human rotavirus A isolate Ind/UP/H2 outer capsid protein G3

JX036370.1 Equine rotavirus A strain RVAHorse-wt/ARG/E3198/2008/G3P3

AF271089.1 Canine rotavirus RV198/95 outer capsid protein mRNA complete cds
— DQY81479.1 Equine rotavirus strain Erv105 outer capsid protein (VPT) gene

” LC260209.1/RVAHuman-wt/IDN/SOEPO03/2015/G3P8
41%@059782.1 [RVAHuman-wi/AUS/WAPC1740/2013/G3P8
LC477366.1/ Human-wi/JPN/Takyo18-25/2018/G3P8(DS-1)

W FJ361209.1 Rotavirus A strain 116E/AG segment 9 viral protein 7 (VPT) gene
— I JN849114.1/RVAVaccine/USARotarix-A41CBO52A/1 988/G1P1A8

100 —— KP883110.1/RVAHuman-wiMLIMal-075/2008/G1Pg

-

Phylogenetic analysis of G3 genotype strains (2012-2022)

* G3 strains first detected in
Kolkata in 2014, has
remained the dominantly
circulating type till 2022 .

» All the endemic G3 strains
of 2015-2022 clustered in
G3b lineage.

* G3 in backbone of vaccines
like RotaTeq and
RotaSIIL clustered with
the endemic G3 strains

« None of the G3 strains

obtained were of equine G3

type which were frequently
identified in countries like

Japan, Indonesia and

Australia during similar

time period.
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Phylogenetic analysis of G9 genotype strains (2012-2022)

KX009891 1/RVA/Human/IND/Kerala RV23/2013/G9P4 —
MGI81278 1/RVAHuman-wiTA/AN22/2016/GIP4
@ RVAHuman-wIND/BCH-12334/2020/GP4
@ RVAHuman-whIND/IDH-12920/2020/G9P+
@ 1INS57468 1/RVA/Human-wiINDIDH 8773/2017/G9P4
@ RVA/HUMan-wIND/NIG-RV-0342/2018/GIP4 - - - -
@ 1712634 VRVAMUman WINDIDH 971612015460 e (G9 strains circulatin g N
@ RVA/Human-wtIND/IDH-12133/2019/GOP4
® RVAHUman wUIND/NIC-RV-1103/2019/G8
@ RVAHuman-wIND/NIG-RV-0529/2018/G9 KO I kata betwee n 2 O 1 2 -
55 ||| @ MH7120241/RVAHUman-w/INDADH 8086/2015/G9P4
KF723278 1/RVAHuman-wtIND/BCK-2679/2012/G9P4
. = @ KF723283.1/RVA/HUman-wt/IND/IDK-5033/2013/GIP8 20 1 9 I I
KF723276.1/RVAHuman-wiIND/BCK-2168/201 1/G9P4 C u S e re O g e e r I n
MNOE8996. 1/RVA/HUMan-wiIND/GMC 00005/2011/G9PX
LC437649.1/RVA/Human-wt/NPL/TK279/2007/G9P8 G9 - -
KMO08564.1/RVAHUMan whIND/KOL-14-08/2008/G9PS L Lineage ITT G 9 m aJ O r L I n eag e I I
AY695810 1/RVAHuman-whBRABA202/2002/G3 (major)
AY307087 1/RVA/HUman-wi/AUS/Melb-G9 10/1997-2001/G9 . .
|- @ RVAHUman-wHIND/NIC-RV-0337/2018/G9 St ra I n S al O n W I th G 9
KX656511 1/RVAHUMan-whUGAMSK-13-048/2012/GSP8 y g
|— EU753963.1/RVA/HUman-wiIND/mcs/13-07/2007/GIPE
KP222836.1/RVA/HUMan-wiMOZ/21162/2011/G9P8 3 T T H
— o KP882208.1/RVA/Human-wt/BGD/Ban-116/2008/G9P8 St ral n S C I rC u I atl n g I n
B @ VHT12021 1/RVAHuman wiIND/IDH 6789/2014/GOP6
MHS91306 1/RVAHuUman-wh/L BNN418/2012/G9P8
KP941126.1/RVAHuman-whKEN/Keny-061/2008/GSP6 N e al U an d a
MF540708 1/RVAHuman-whF RADijon-R10484/2016/G3 1 1
MKE90521 1/RVAHUMan-w/GZE/H442/2017/G9
KX265695. 1/RVAHUmaN-tc/EGY/ASE97/2012/GIP 14 B I d h
MH 182443, 1/RVAHUMan wiPAK/PAKSE/2015/GOPS an g a es .
LC514475 1/RVA/Human-wt/ THA'/DBM2017-016/2017/GSP8
MN577090 1/RVA/Human wi/RUS/Novosibirsk/NS 18-A1448/2018/G9P8
100 | MH137265 1/RVAPig-wiiCHNISCLSHL-2-3/2017/G9P23
m MG029102 1/RVA/Pig-wt/CHN/SCQL-2-1/2017/GIP13 G9
L[ LO190491.LRVAuman wiTHAKIKLA 712014/G8P23 Lineage IIT - -
GQ229054.1/RVAHUmMaN-wY/IND/mani-475/2008/G9PX (minor) ) T h e e n d e m I C G 9 St ral n S
KU363150 1/RVA/PIg-wiTHAIGMP-016-12/2012/GIP19
KXTT8599. 1/RVAHUMaN-wUCHN/Km 15066/2015/GOPS .
LC491527_1/RVA/Human-wt/VNM/RVN171281/2017/G9P8 h d 8 7 880/ I t d
MNS29645 1/RVAHUMan wi/CHNLZ1812/2018/G9P8 Chinese and a = (0] n u C eo I e
MT107164 1/RVAMHuman-wh/CHN/JZ1801/2019/G9P8 ™ Japamese strains
LC4T7378 1/RVA/Human-wilJPN/Tokyo8-49/2018/G9P8 p

AB848997 1/RVAHuman-wt/JPN/S120088/2012/G9P4 Seq u e n Ce S i m i I a r i ty W i th

100

LC228397 1/RVA/Human-wt/JPN/IS1080/2016/GIP8

100 l: FJ3612091/RVA/Human-tc/USA/ROTAVAC-116E/AG/1985/GOP11 } G

MK302439. 1/RVAHUMan-wiIND/NIV 157964/2015/GOPS Lineage IT G 9 St ral n S I n VaCC I n e
93 [ EF672623.1/RVA/Human-tc/USAWI61/1983/GIP1A8

MN478616.1/RVA/Human-wi/USA/3000449274/2015/GOPS G9
100 | | AB045372.1/RVA/Human-wi/JPN/AU32/1985/GOPX Lineage I R t V d R t SI I L
100 M AB045372 1/RVAHuman-wt/JPN/Rotasil/AU32/1985/GIPX O a aC an O a .
—— M JNB49114.1/RVANVaccine/USA/Rotarix-A41CB052A/1988/G1P1A8

100 - KUB61395 1/RVAHUman-tc/USAWa-20-AG/1974/G1P8
W GU565068 1/RVA/Vaccine/lUSA/RotaTeg-SC2-9/1992/G2P75 VPT gene
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Phylogenetic analysis of P

KU059780.1/RVA/Human-wt/AUS/WAPC 1740/2013/G3P8
AB796439.1/RVAHUman-wt/JPN/OH3506/2012/G1P8
KU059769.1/RVAHuman-w/AUS/D388/2013/G3P8
AB848005.1/RVAHuman-wt/JPN/HC12016/2012/G1P8
KX469411.1/RVAHuman-wt/BRA/AM-16-32/2016/G3P8
KX880426.1/RVAHuman-w/DEU/GER34-16/2016/G3P8
LC477396_1/RVA/Human-wt/JPN/Tokyo18-25/2018/G3P8(DS-1)
KU550281.1/RVAHuman-wi/ESP/SS61720845/2015/G3P8
KX880415.1/RVA/Human-wt/DEU/GER33-15/2015/G3P8
LC463284 1/RVAHuman-wt/JPN/EnR01931/2013/G1P8
MN372374.1/RVAHuman-wt/RUS/NN1918-16/2016/G1P8
LC433667.1/RVAHuman-wt/VNM/0232/2016/G3P8
LC477408 1 Human rotavirus A Human-wt/JPN/Tokyo18-49/2018/G9P8
1MN529639 1/RVA/Human-wt/CHN/JZ1812/2018/GIP8
LC477407 1/RVAHuman-wt/JPN/Tokyo 18-43/2018/GOP8
KN008696.1/RVAHUman-wt/IND/KOL-102-10/2010/G1P8
99 - @ MH381978.1/RVAHUman-wiIND/MD-296/2014/G1P8
T MG181505.1/RVAHuman-wt/MWIBID111/2012/G1P8
GQ240613.1/RVAHUman-wt/IND/mani-133/06/2016/P8
r HQ392439 1RVAHuman-wt/BEL/BE00046/2008/G1P8
@ RVAHuman-wtIND/IDH-11715/2018/G1P8
@ RVAHuman-wtIND/NIV-RV-1324/2019/P8
@ RVAHuman-wiIND/NICED-154/2021/P8
@ RVAHuman-wIND/BCH-13872/2021/P8
@ RVAHuman-wt/IND/ M91/2022 P§
MN414262_1/RVA/Human-wt/B GD/RV-MMC2019-2/2019/G3P8
@ 11H381993.1/RVAHuman-wt/IND/MD-1004/2016/G1P8
1MNB32795 1/RVAHuman-wt/RWA/UFS-NGS-MRC-DPRU16675/2016/G1P8
@ RVAHuman-wt/IND/NIC-RV-1362/2019/P8
@ 11H744611.1/RVAHuman-wy/IND/IDH-7748/2016/G1P8
—— LG066195.1/RVA/Human-wt/VNM/SP118/2013/G1P8
HG917365.1/RVAHuman-wi/FRA/EQ779/2013/G1P8
AB008279.1 /RVA/Human-wt/JPN/YO/1997/G3P8
EF672619.1/RVAHuman-tc/USANVIE1/1983/GIP1A8
W GUS65044.1/RVA/USA/RotaTeq-WIT9-4/1992/GEP1A8
FJ947741 1/RVAHuman-wt/Bethesda/DC140/1975/G3P8
100 ; LC028931 1/RVA/HUman/JPN/OSNO-Rx/2014/G1P8
100 I IN849113.1RVAVac cine/USARotarix-A41CBO52A/1988/G1P1A8
@ RVAHuman-wt/IND/NIC-RV-0564/2018/P8
100 - @ RVAHuman-wi/IND/NIC-RV-071212018/P8

KP902534.1/RVAHuman-w/MWI/OP354/1998/G4P8
LC514550.1/RVAHuman-wt/THA/DBM2018-111/2018/GIP8
100 ; @ RVA/Human-wt/IND/NIV-RV-0999/2018/P8

@ RVAHuman-wt/IND/NIV-RV-0948/2018/P8

JX682949 2/RVA/Human-wt/RUS/Nov11-N2735/2011/G4P8
GU320755.3/RVAHuman-wt/RUS/Omsk08-381/2008/GIP8
KJ752076.1/RVAHuman-wi/ZAF/MRC-DPRU2114/2005/G1P8

P8
[ Lineage III

— P[3]
Lineage I1

P[8]
Lineage I

P[8]
Lineage V

W JF693062.1/bovine-tc/Rotasil/USATUK WT BRV4A/1986/G6P5

—_—
100! W GU565066.1/RVAVaccine/USA/RotaTeq-SC2-9/1992/G2P75

» Majority

8] strains (2012-2022)

of P8 strains
circulating during 2012-2022 in
Kolkata clustered in P[8] lineage
Il and were genetically distant
to Rotateq (GU565044) and
Rotarix vaccine strains.

Two G1 PJ8] strains from 2018
clustered in Lineage | along with
P1AS8 strain of Rotarix vaccine

Two other P[8] strains from
2018 were found to cluster with
the lineage V OP354 PJ8]
strains  which display high
degree of heterogeneity at
antigenic epitopes with the
vaccine strains.
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Phylogenetic analysis of P[4] strains (2012-2022)

WMK050122_1/RVAHuman-wt/ RNA1T7i/2016/P4

@ MH382004.1/RVAHuman-wtINDIICH-259/2014/G2P2
MN2061 21 1/RVAHuman-wt/RUS/B57/2017/P4

- @ RVA/Human-wt/IND/NIC-RV-03¢9/2018/P4
MT148314.1/RVAHuman-wt/RUS/NNI7 3/2019VP4
MT149311.1/RVAHuman-wtRUS/NN/3051/2018/P4
KO545321 1/RVAHuman-wt/RUS/NN464-16/2016/G2P4 -
LC477405 1/RVAHuman-wt/JFN/Tokyo18-41/2018'G2P4 o AI I Of t h e P[4] Stral n S
— @ MH382024.1/RYAHuman-wtiND/IMD-775/2016/F4

KX646623. 7 /RVA/HLmar-wt/IND/RY1308/2013/P4

@ LC227967 1/RVAMuman-wi/ND/Kcl-028/20° 2/GIF4 ' il C i rC u I ati n g b etWeen 2012-2022

Lineage Vbi
@ RVAHuman-witlND/BCH-8005/2018/G9P2

RVA'Human-wtIND/NIC-RV-029€/2018/P4 C I u Stered i n L i n eag e Vb i along

@ RVAHuman-wt/IND/BCH-12668/2021/P4

@ FUAL DN RV 12002058 with P4 strains detected in
MK302432 1/RVAHuman-wt/ ND/NIV1416591/20° 4/P4 . -
@ 111382012, 1/RVAHuran-wt/ND/ CH-1282/2016/P2 RUSS|a dunng 2016—2019

@ RYAHuman-wtIND/N CED-IM73/2022/P4
KM008679.1/RVA/Humran-vt/IND/KOL-101-09/2009'G2P4
LJXZD?SQE, 1RVA/Human-wt/IND/mcs65/201 1/G8P4

GQ240590.1/RVA/HUMan-wt/IND (Manipur)/384/070COO0P 4 - -
BS7445 1IRVA e THATSTE0 2816204 * The representative P[4] strains
KC178791_1/RVA/Human-wt/ITA/FA° 33/2011/P4
NGOL6087 1/RVA/HumMan-wt/SGP/NV-16-161/2015/GZ2P4

KR181919 2/RVA/Human-wt/LBRN/LBNG34/2012/P4 reveal ed 85_86% DNA

— P[4
IN746338.1/RVA/Hurman-wi/BFAB/2015/G2P4 4

MG892007 */RVAHUmar-wilOZI0144/2013/G2P4 Lineage Vbii S eq uence s | m | I ar | ty W | t h the P'

KX546€25 1/RVA/Human-wi/IND/RV1307/2013/P4

LC10557€. 1/RVA/Human-wt/GHA/GHPML 1989/2012/G2P4 type baCkbone Of Va.CC i n e

KPDOT 177 1/RVAHuman-wt/PHITGO 1 2-007/2012/G2P2 - . .
LC514528.1/RVAHUman-wi THA/DBI2018-105/2018/G2P4 S t rains , Rotar I X (J N 849 113) an d

ﬂKPJm632,]./'R\fAﬂ—1uman—wJSAf2m 172€175/2011/G2P4

AF401755 1/RVA/Human-wt/JPN/KO-Z200C0( P4
off || KJ919697 1/RVAHUMan-wiHUN/ERNS603/201 2/G2P4 L Pl4] ROtaTeq (G U 565044) '

KR181313 2/RVAHuman-wi/LEN/LBA9£/2011/G2P4 Lineage Va

KX931943 1 /RVALIPNsewage 4/2015(P4
T 14€309 1/RVAHuman-whRUSNNI2E7/2013/VP4
MT053438 1/RVAMHuman-wi/GER/FBO01/2016/G2P4 -
AY787624 1/RVAHUMan-wiCHN/TB-Chen/1 996/F 4 } P[4]

]

ABOT1549 1/RVA/Human-tc//PNIAUB41989/G1 P4 Lineage ITI
HQES0119,1/RVAHUman-tc/USA/DS-1/1676/G2P4

P[4] Lineage I

— M58292.1/RVAHuman-tc/JPN/L26/00CUP4 P[4]
1MGE26728 1/RVAHUMan-wiNMOZ/0308/2012/G2P4 Lineage IV
50 L K.761615.1/RVA/Human-wi/TZAMRC-DPRU4S68/201 * /G8P4

W JnN829113.1/RVA/V/accine/USARotarix-A41CB0524/1388/G1P1A8
W GU565044.1/RVANaccine/USA/RotaTeq-W79-4/1992/G6P1A8

W FJ361204 1/RVAUSA/ROTAVAC-118E/AGI1385/C4P1 1
W F693062 1/bovine-te/Romasil USAUK WT BRV4A/ 986/GBP5
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Variations in amino acids at antigenic epitopes of VP7 protein of circulating
genotypes (2012-2022) with respect to the licensed vaccine strains

7-1a 7-1b 7-2

87 91 94 96 97 98 99 100 104 123 125 129 130 291|201 211 212 213 238 242|143 145 146 147 148 190 217 221 264

Rotarix G1 T T N G E w K D Q S \ \ D K Q N \' D N T K D Q N L S M N G
RotaTeq G1 T T N G D w K D Q S \ \ D K Q N \' D N T K D Q S L S M N G
RotaVac G9 1 T G T E w K G Q D A | D K Q N T A D N K N S T L S E N G
RotaSIIL G1 T T N G G w K D Q S \ \ D K Q N \' D N T K D Q S L S M N G
IDK-4226/2011/G1;
MK829338/2015/G1; OK334659/IDH-
11306/2018/G1 T T N G E W K D Q S \ \ D K Q N \Y D N T K D Q N L S M N G

BCK-2304/2011/G1;
MH852639/2015/G1; 0K245385/NIC-
RV-1588/2020/G1 T T S G E W K D Q N \ \ D R Q N \Y D N T K D Q N L S T N G
MH381853/2015/G1; OK245379/NIC-
RV-1247/2019/G1; BCH

12899/2021/G1 T N N G E W K D Q S \% \Y D K Q N \% D N T K D Q N L S M N G
0K245369/NIC-RV-564/2018/G1 T T N G D W K D Q N Vv V D K Q N Vv D N T K D Q S L S M N G
7-1a 7-1b 7-2
87 91 94 96 97 98 99 100 104 123 125 129 130 291 201 211 212 213 238 242 143 145 146 147 148 190 217 221 264
Rotarix G1 T T N G E W K D Q S V V D K|la@ N V D N T|K D @ N L S M N G
RotaVac G9 I T 6 T E W K 6 Q D A I D K|lQ@ N T A D N|K N S T L S E N G
RotaTeq G3 T T N N S W K D Q D A V D K|Q D A N K D|K D A T L S E A G
RotaSIIL G3 T T N N S W K D Q@ D A V D K|lQ@ D T N N N|K D A T L S E A G
G3P[8] IDH 2016;
OK334725/NIC-RV-
1272/2019/G3 | T N N S W K D Q@ D A V D K|Q@ D T N N N|K D A T L S E D G
G3P[8]/BCH 2015;
% (334728/NICRV-
N1397/2019/G3; BCH
13/ 2022/ G3 T T N N S w K D Q D A Vv D K Q D T N N N D

A T L S E D G
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Summary

» The decrease in the Rotavirus positivity rates in the state is evident after the
roll out of GARV vaccine in Universal Immunization Program in West Bengal in
2019

» Among hospitalized children, rotavirus positivity correlated with increased in
vomiting episodes and longer duration of hospital stay compared to the other
causes of gastro-enteritis.

» During 2012-2017 maximum infection rates were observed in 6-24 months age
group. After 2018 a shift has been observed towards age group of > 24 months.
Further follow up studies in the post-vaccine era may confirm relevance of this
shift in age group

» During 2012-2022, the predominantly circulating GARV genotypes were
G1P[8], G2P[4] and G3P[8]. G9P[4] genotype circulated during 2012-2018 but
has not been observed after 2019.

» The RV vaccine was introduced in August 2019 in the study area, but the
Pandemic in 2020 has disrupted the equilibrium. Over all diarrhea cases
reporting to hospitals were very low due to lock down and treatment directed to
only COVID-19 positive cases in hospitals.

Thus continuous surveillance during post-RV vaccination era may further confirm

the impact of vaccination on epidemiology and hospitalization of RV diarrhea .

: Continuous genotyping of circulating GARV strains is also crucial to detect shift
) B genotypes and emergence of re-assortant or vaccine-derived stramsrng NICED
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ICMR-NICED is equipped with high-end technological
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