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Variants of concern

>
—
\Ye]® =
O +S:R346K _
- . 21K, 21L, 21M, , AT 2 VUM: 24-Nov-2
=S Omicron® B.1.1.529 GR/484A 29 22B. 22C +S:L452X countries,
T Nov-2021  VOC: 26-Nov-2(
@) +S:F486V

Working definition:

A SARS-CoV-2 variant that meets the definition of a VOI (see
below) and, through a comparative assessment, has been --

demonstrated to be associated with one or more of the
| ' United Kingdom, VOC: 18-Dec-2020
following changes at a degree of global public health Sep-2020
o Alpha B.1.1.7 GRY 201 (V1) et
significance: 2022
=
®Increase in transmissibility or detrimental g B
_ . . Beta B.1.351 GH/501Y.V2  20H (V2) } N e Tt
change in COVID-19 epidemiology; OR C;) B
®Increase in virulence or change in clinical (b)
E VOC: 11-Jan-2021
i ian- Brazil,
disease presentation; OR Gamma P.1 GR/S01Y.V3  20J (V3) NroaVZ-IZOZD Brovious VOG- 09-Ma
*Decrease in effectiveness of public health and 2022
social measures or available diagnostics, vaccines, VOI: 4-Apr-2021
) India, VOC: 11-May-2021
therapeutics. Delta B.1.617.2  G/4T8K.V1 21A, 211, 21J Oe020
Previous VOC: 7-Jun-




VOC lineages under monitoring

(VOC-LUM)

Working definition:
A variant that, according to phylogenetic analysis, belongs to a currently
circulating VOC
AND
shows signals of transmission advantage compared to other circulating VOC
lineages
AND
has additional amino acid changes that are known or suspected to confer the
observed change in epidemiology and fitness advantage as compared to other
circulating variants.
*VOC-LUMs are tracked under Omicron unless/until sufficient evidence arises that the virus
characteristics are substantially different from what is known about the VOC they belong to. If this

evidence arises, WHO will decide, in consultation with the TAG-VE, if designation of the emerging

variant warrants a separate WHO label.

# these lineages have identical constellation of mutations in the spike and the following differences
outside the spike: BA.4: ORF7b:L11F, N:P151S; BA.5: M:D3N. Both have reversions at nsp4: L438 and
ORF6:D61

§these lineages have identical constellation of mutations in the spike and the following differences
outside the spike: BA.2.9.1: ORF3a:H78Y, N: P67S, N: S412|

BA 4%

BA.5#

BA.2.12.1

BA.2.9.1§

BA.2.11**

BA.2.138

GRA22A

GRA

GRA

GRA

GRA

GRA

22A

22B

22C

BA.1 and BA.2
sister lineage

BA.1 and BA.2
sister lineage

BA.2 sublineage

BA.2 sublineage

BA.2 sublineage

BA.2 sublineage

BA.2-like constellation
in the spike protein +
S:del69/70, S:L452R,

S:F486YV, S:Q493
reversion

BA.2-like constellation
in the spike protein +
S:del69/70, S:L452R,

S:F486YV, S:Q493
reversion

BA.2 + S:L452Q,
S:8704F

BA.2 + S;L452M

BA.2 + S:L452R

BA.2 + S:L452M

South Africa,
Jan-2022

South Africa,
Jan-2022

United States of
America, Dec-
2021

Multiple
countries, Feb-
2022

Multiple
countries, Mar-
2022

Multiple
countries, Feb-
2022




Mutations with > 75% prevalence in at least one lineage.
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Global Situation of BA.4, BA.5

Prevalence
Lineages : - -
Detected countries | Previous week (6-12JUN) | This week (13-19JUN) o
Prevalence U949 BA.5 [WUYUY f
BA.5 62 16% 25%
BA.4 58 16% 9% Prevalence 994 BA.4 LLay
BA.2.12.1 | 69 31% 17% BA.2.12.1 anay

Multiple countries report co-circulation of BA.2.12.1, BA.4 and BA.5.
The prevalence of VOC-LUMs BA.2.9.1, BA.2.11 and BA.2.13 (all carrying the S:L. 452 mutation) is <1%.
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Public health

domain of impact

Omicron (B.1.1.529)

Omicron sublineages

BA.4

Transmissibility

Disease severity

Risk of
reinfection

Impact on
antibody
responses

Impacts on

diagnostics

Impact on
treatment

Impact on
vaccination

Growth advantage and increased transmissibility compared to
Delta’

Lower transmissibility
compared to BA.2 2

Increased
transmissihility
compared to BA.1?

Growth advantage
compared to BA.2 3

Growth advantage over
BA.23

Overall evidence suggests lower severity despite contrasting
evidence. Earlier studies reported lower severity compared to
Delta. 2 However, more recent studies in different settings

reported similar %19 or increased severity!! compared to Delta.*
812 13

No  difference in
disease severity

compared to BA.214

No difference in
disease severity
compared to BA.114

Currently available
evidence does not
suggest a difference in
disease severity
compared to BA.115

Currently available
evidence does not suggest
a difference in disease

severity compared to BA.1
16,17

Reduced risk of Omicron reinfection among individuals previously
infected with a different SARS-CoV-2 variant compared to naive
individuals18.12

Reduced risk of
reinfection with BA.1

following infection
with BA.220

Reduced risk of
reinfection with
BA.2 following

infection with BA.1
20

No specific data
available

Reduction in neutralizing activity reported as compared to other
VOCSZI—ES

Lower neutralising
antibody titers
compared to the index
virus 22

Lower neutralising
antibody titers
compared to the
index virus??

Lower neutralising
antibody titres (7.6-fold)
compared to BA.1 2428

No specific data available

Lower neutralising antibody
titres (7.5-fold) compared to
BA.1 2426

PCR assays that include multiple gene targets maintain their
accuracy to detect Omicron?’; S gene target failure/positivity

The majority will be

S gene target failure.

S gene target failure.

(SGTF) may be a proxy for screening. Limited to no impact on 5 gene target failure. Sf;;ii;%?p)
sensitivity of Ag-RDTs observed2s-31 p .
Reduced

No difference in the effectiveness of antiviral agents (polymerase
and protease inhibitors) against the Omicron variant32. Conserved
neutralizing activity for three broadly neutralizing monoclonal
antibodies (sotrovimab, $2X259 and $2H97) and a reduced
effectiveness of other monoclonal antibodies33-3¢

Reduced efficacy of
casirivimab-imdevimab
against BA.137

neutralising activity
of sotrovimab 37,
casirivimab and
imdevimab against
BA.23#

Reduced neutralising
activity of casirivimab
and imdevimah38

Results of vaccine effectiveness (VE) studies should be interpreted with caution hecause estimates vary with the type of vaccine administered and the number of doses and
scheduling (sequential administration of different vaccines). For further information, see the section Interpretation of the results of the VE for the Omicron variant

Reduced neutralising
activity of casirivimab and
imdevimab?32




Omicron sub-lineages BA.4/BA.5 escape BA.1 infection elicited

neutralizing immunity

® Unvaccinated @ Vaccinated o 4
NAgay NT activity 984 serum 7laannauiiiag

a BA.1 vs.BA .4 virus b BA.1 vs. BA.5 virus ¥ oy
s 1ex 36 AALD BA.1 NULB BA.G Wwag BA.S
d _ 13? o WU NT activity anas Useana 7 wiﬂuﬂuﬁiai
> 102 AelAsUTATULaY anasusyunu 3 winluauiluy
) 131 vaccine breakthrough infection
10°

BA.1 BA.4 BA .1 BA.5
c d @sigallab
Alex Sigal is faculty @AHRI_news and

507 3.2X 158 | 507 2.6X 198 Research Group Leader at
@mpiib_berlin. His lab is in Durban

I—S 103} % 108} % where he spends all his time.
< 2| 2|

10} 10"}

10° 10°

BA1 BA4 BA1 BAS https://doi.org/10.1101/2022.04.29.22274477



Logistic srowth model to sequenced cases from GISAID
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Ratio of growth rate between BA.4
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replacement rate of BA.2 lineages by BA.4 and BA.5

replacement rate of BA.1 lineages by BA.2
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100%

90% Pango lineages
BA.1
BA.1.1
BA.1.X
BA.2
BA.2.11
BA.2.12.1
50% BA.2.13
BA.2.9.1
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BA.4 and BA.5 in United States

United States: 3/13/2022 - 6/18/2022 United States: 6/12/2022 - 6/18/2022 NOWCAST

100%

I.-—— —————— usa *  SUNU Trend FI9AULADUNENIAL

90%

WHO label  Lineage # US Class %Total ~ 95%PI [ ﬂ af]q Laauw qwﬂf] ﬂ&l 2565 WU BA.4

Omicron  BA.2.12.1 VOC 56.0% 51.4-60.5%

80%

uas BA.5 AALUU 2.2% U9931U4IU

-n A79E19UINNUIUINTIEWAUT

0y
60% BA.2 VoCc  91%  7.9-10.5%

°  dUavin 2 vauABUgUIEY 2565

50% BA1.1 VOoC  0.0% 0.0-0.0% o
a & &
WU BA.4 11ay BA.5 tWUIULUU 33.9%
Delta B.1.617.2 VBM  0.0% 0.0-0.0%

% Viral Lineages Among Infections

BA.2

®* 99 BA.4 uay BA.5 JuurluutnuIu

BA.2 1.
BA.2
BA.2
BA.2
BA.2
BA.2
BA.2
BA.2
BA.2
BA2.121 BA.2

30%

BA.2.12.1

Other Other* 0.0%  0.0-0.0% -

o ] 14
2% - WNU BA.2.12.1 QENUNITENNYUUDY
ﬁ_ *  Enumerated lineages are US VOC and lineages circulating above 1%

- 2 < nationally in at least one week period. "Other” represents the aggregation of ) ' .
10% A o (] lineages which are circulating <1% nationally during all weeks displayed. BA 5 BA 4

o E &S **  These data include Nowcast estimates, which are modeled projections that ﬂ ﬂ ﬁ rJ u . 8\' ’] ﬂ ﬂ rJ ’] .

g may differ from weighted estimates generated at later dates

N == T #  AY.1-AY.133 and their sublineages are aggregated with B.1.617.2. BA.1,

o ~ o~ o~ o o o~ o o~ BA.3 and their sublineages (except BA.1.1 and its sublineages) are aggregated

g g S g o _‘\" f;‘ o g with B.1.1.529. For regional data, BA.1.1 and its sublineages are also aggregated

< = o o T ] : @ Ly S with B.1.1.529, as they currently cannot be reliably called in each region. Except

< = = Te) w

BA.2.12.1, BA.2 sublineages are aggregated with BA.2. BA.5.1 is aggregated with
BAS.

Collcton date, veek ending https://covid.cdc.gov/covid-data-tracker/#variant-proportions



Prevalence of Pangolin lineages in the World with BA.4 and BA.5 (Omicron) sequence

data from 5 January 2022 to 17 June 2022
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NSUINUIANSASNISLHNE
Department of Medical Sciences

MATANITATIVENYNUT

Method Detection Variants Laboratory TAT
o oo VOCs: Alpha Beta AUGINGIMEANTNITUNNEG 15 Wi
. ANLAUINAIYNUTIUNL o mo - .
Real-time RT-PCR ‘ Gamma Delta AUV INYIAIFATAITIIEUEY 1-2 days
UU S gene 2y A ¢ y o
Omicron ﬂammmmaﬂumaLLasauuauummﬂﬁm
o . a1 INeFERSAISITUEY
Whole genome DOATUANUTNITY All lineages and e o . . .
. ¢ . . nasnsunnguiinduazaduayuuinnssy 1 week
sequencing N9LuL sub-lineages

UMINGNRYAIVATUASUNS




SARS-COV-2 SNPs genotyping by Real-time RT-PCR

NSUINLUIANSASNISUNNE
Department of Medical Sciences

SNPs genotyping del69/70 K417N E484K L452R G339D L452Q
B.1.1.7 (Alpha) + ND ND ND ND ND
Alpha Plus (Mu-E484K) + - + - ND ND
B.1.617.2 (Delta) - - - + ND ND
AY.1 (Delta Plus) - + - + ND ND
:_‘g B.1.351.2 (Beta) - + + - ND ND
% B.1.1.529 (Omicron) +/- + : ND + ND
o
BA.1 + ND ND - + ND
BA.2 - ND ND - + ND
BA.2.12.1 - ND ND - + +

BA.4 / BA.5 + ND ND + + ND




NSUINLUIANSASNISUNNE
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Thailand
Indonesia
Malaysia
Philippines
Singapore
Vietnam
Cambodia
Brunei
Timor-leste
Laos

Myanmar

GISAID submission (Southeast Asia) LGISAID,

25641

24862

20526

20414

10000 15000

GISAID submission (N)

20000

Data : https://www.gisaid.org/ [20220617]
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NSUINYIAIBASNISUNNE
Department of Medical Sciences

90000 -+ -’5'1‘14’]146!51'{] zﬂquguéfqag‘iqqagﬁuiqm 100.0
Folbetection Delta 24,911,178 §29814 90.0
20000 1 (B.1.617.2) Omicron
80.0
(B.1.1529) -~
70.0
60000 - @ L
= i vl 60.0
350000 Alpha %
s ( 50.09
= B.1.1.7 - *"
Za0000 4 | Wuhan G ( ) &
= B.1.36.16 ' 40.08
G GITREERD)) $
30000 Q (eyn381A%) “I ”H ‘ 30.0
20000 - @ Q 20.0
|
0 b e AT T 1““’""“““’““ 0.0

114279226191 14271023 518 114279 22 4 17301326 8 21 4 173012257 20 5 18311326 9 22 4 17301326 8 21 3 162912257 20 3 16291124 6 19 4 173012258 21 3 16
JAN  FEB MAR APR MAY JUN JULY AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JULY AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN

2020 2021 UN 2022

T¥%ayaain CoLAB V.2 deusiuil 1 nsngiau 2564 Fuvins89 19/06/2565 1aan 14:00 .



The frequency distribution of SARS-COV-2 Variants in Thailand

01/04/2021 - 22/06/2022

Random selection for screening by real-time PCR

NSUINLIANSASNISUNNE
Department of Medical Sciences

Health Potentially | Potentially | Potentially
ealt B.1.1.7 B.1.617.2 B.1.351 Potentially BA.1 (Omicron) Potentially BA.2 (Omicron) Potentially BA.4/BA.5 (Omicron) Potentially B.1.1.529 (Omicron)
area (Alpha) (Delta) (Beta)
5 Feb - 18-22 5 Feb - 18-22 14 MAY — 18-22 1 NOV 21- 18-22
30 APR - 22 JUN 22 Total Total Total Total
17 JUN 22 JUN 22 17 JUN 22 JUN 22 17 JUN 22 JUN 22 17 JUN 22 JUN 22

U6 1 571 2438 0 417 0 417 1031 0 1031 0 0 0 715 0 715
LR 2 600 1109 0 161 0 161 519 0 519 0 0 0 401 0 401
UM 3 797 1028 0 64 0 64 166 0 166 0 0 0 116 0 116
un 4 644 1639 0 179 0 179 663 9 672 0 0 0 475 0 475
LR 5 198 887 0 186 0 186 477 0 477 0 0 0 445 0 445
LUN 6 1942 7030 3 782 0 782 2156 0 2156 0 1 1 2658 0 2658
LR 7 727 1771 0 637 0 637 1162 10 1172 0 1 1 1904 0 1904
Lun 8 586 2902 5 168 0 168 470 0 470 0 0 0 1310 0 1310
LUR 9 158 418 0 57 0 57 300 0 300 0 0 0 328 0 328
U 10 80 265 0 66 0 66 273 0 273 0 0 0 106 0 106
e 11 403 942 52 646 0 646 1267 0 1267 0 0 0 2413 0 2413
U 12 2943 4725 630 211 0 211 936 0 936 0 0 0 944 0 944
R 13

4960 13649 4 1676 2 1678 7793 194 7987 33 179 212 6541 0 6541
(hny.)

14,609 38,803 694 5,250 2 5,252 17,213 213 17,426 33 181 214 18,356 0 18,356

974
(15.38%) (40.86%) (0.73%) (0.51%) (12.73%) (53.79%) (42.25%) (45.71%) (0.52%) (0.00%) (44.50%)
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aduaNeNUSEa8 Omicron 210 SNP/Deletion : 5e%319 Ul 18-22 §i.0. 65

9

NSUINLUIANSASNISUNNE
Department of Medical Sciences

Omicron lineage
o ¢ SNP/Deletion
AOUIZEIANITNGID ,
3 (Potentially)
B.1.1.529 BA.1 BA.2 BA.4/BA.5 Total
NAUMLAUNINTISIVDIUIING
vy 0 0 18 48 66
(SQ, AQ ,Sandbox, Test and Go)
nguduq anelulszive 0 2 195 133 330
SN 0 2 213 181 396

NUBWA © NININYIANEATAITUNNGLENTEIIRTINAENUNAUTUAUTEINAALATUN 1 W.8. 64 22 TL.8. 2565



QJ

AdIUAIENUZEaY Omicron 310 SNP/Deletion : 5813193UM 18-22 il.8. 65

NSAUINAIAIEASNISUHNE
Department of Medical Sciences

0.5%

B BA.1 (Omicron)

45.7%

m BA.2 (Omicron)

B BA.4/BA.5 (Omicron)

53.8%

A18814 Potentially Omicron Nuenaewugdasld 39wy 396 faaeng

UBWe : ASUINGIAIEATNITUINMELEsETInTIINaneR I wlaUTTIMAR U
Yui 1 w.e. 64 - 22 8.8, 2565

Joya 22 il.e. 2565 1381 18.00.1.

NANELAUNIRINAUTENA

AUIU 66 AIDES

72.7%

naudug luuszme

0.6%

!

A7UU 330 A29819

40.3%

59.1%
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WGS Prevalence of Pangolin lineages in Thailand with BA.4 and BA.5 (Omicron)

sequence data from 12 April 2022 to 24 June 2022

NSUINLUIAISASNISUNNE
Department of Medical Sciences

374U BA.4 AU BA.5 dzdy
9

dvdy 32 R84 49 A29819

SIIr

APR MAY JUN

W BA4
W BAS

wiuled GISAID (f128149)
~

v JSL
9
(]

FIUIUNIIFYNUAYNU]

[
o =

w120
w122
w123
wil24
w125
w126
w127
w128
w129

o ¢ v A& o '
Data : https://www.gisaid.org/ [20220623] dUanvt (Maruninuneey)



NSUANLIAISASNISLNNE
Department of Medical Sciences

1. @®Wug Omicron WudewudnanvainisszuIanllanwazussmealng ¥ WHO
inl# BA.4 uaz BA.5 1Uu VOC-LUM

2. luvianeUssmAnUNISEINTIUIY (growth rate) U89 BA.5 WiNTW d71 BA.4 was
BA.2.12.1 fitudluuanas

3, mmmunq'ﬂ,é’hiufmmawus%qnsm‘mmmamn'ﬁuwm WUIHLEREIUVD
BA.4/BA.5 Winay mwﬁluwmumammﬂwmﬂsul,wﬂu'mﬂ'n'f’luﬂsuwm

4. BA.4 uas BA.S Nﬂﬂ’iﬂaﬂﬂwuﬁluw\l,t‘iﬁu\‘i L452R ﬂﬁ']EJﬁ’lEJW‘L!ﬁ Delta mnsuaua
aum‘ﬂ%‘uu ‘W‘U’J’]ﬂ’J']ﬁJﬂ']ﬁJ’]'iﬂbluﬂ’]’iLLW’iL‘UaL‘W&I‘U‘LI LLﬁ“’%ﬂUﬂﬂJﬂﬁJﬂ‘iﬂﬂﬁﬂﬂ‘UU
LLG]ENhJ&I‘UE]QaLWENWE]ﬁ’]‘Vi‘JUﬂ’J']ﬁJ?ULL‘N

a Yy %4

5. nsAnsudagudunssdua lilindidunugannnadelininugnly sauaawnsns
n15UaeN AU IIMNNZEHY



