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Evolution of A INFLUENZA PANDEMICS
e e e B 1

918 1957 1968 1977 2009
I 1 1 !

influenza A = : g
viruses i

* Pandemics lasted
for no more than 3
years.

*  Pandemic strains
were attenuated
into endemic and
seasonal strains.

* Herd immunity
plays a key role.

* Cross-species
transmission and
reassortment are
key mechanisms for
antigenic shift.

(Cell Host Microbe 17:416, 2015)
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REUR T, BEaRM? MBI aiom, M 1918 4EH5E
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T, WA T HSEEBIEAE LS, ATH A
RZH. AN EERRSEANERG, HLAEM,
KON IRATHTE N 1918 HIHk, M 1918 E LIk —H
#AH . ZJEMI HIND g2 B E, {2 HINT A 1918 4
b, BEMEAHZERZE. X2 FFEFAE, 1918 1R Ji7 3 1
B T, ARSI — MR EE, A IE R A RAT
(1) HIN1. 1957 S-H0 1968 FF1 A [E, # A — A8 (199 55 H
B, 1957 SERMEAE— T AN B AN, KA 1957 4 K%
Wk, R Z I RN BB R A A v R T A&

1968 FEHLEEMIMBZL 1, TETRAMTE KW 7 5 B2 %A id
/. EEMAWI T —A TN B MICERERE, ©
FREF IR, &SI NIRRT, B—MES T
PABAT B BN BE R 85 1) 8%, T RN ERE—fE, =4
N AT NER T, T H—EBIIAE. AN H3N2 1
FREEIE RN, BIEE R A H3N2, 23R EZ AN, A
EFATE X AIAE LA EE—FE, WAE L, £HR
D35, A e A ) g SO 2 3K R e R B 1R T sE R
Ko IR IR Z T, WEAY, 1968 FHTE, At
JE H3N2 UBIEN, SRJGTUR CHLAR T —2e2isn 2 Tle, &M
BRSNS P PSS I S J S S N S N L
X F G R BN T, Rz — R F XK, 4
A B TR 58, I PR AR R RIRAT o X BN [A] [ Py
T NBAFE, SR T —H A

1957 4F /& H2N2, F|HLIEIL 2 H H2N2. ILTE A&
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A T BEAE 1918 SR HINL. 1957 £Ef#) H2N2. 1968 4 (1]
H3N2 IX =N R IRAE AT . HIE 2009 4F, M L E
RGN AE B, BN e ElE T KIRAT, (HRFIHT =4
ZEARAZEIE, AT 1918 MMkt Z A% 1. FTLL 2009 41
TR P 5 BRI — ANk, S AEIRATT A M R OR 2 H
AR MRS R SH Y NEE, HL ARG
R R EUR AR A AR iR, nfpeE—%, (HESFEHEA
i, FIRFGE, WAATRELL 2009 EFEE, K4 2009 2
TERFKIEARBAT A 5 d% ST HIHGE, ek 7, i BT
AR, JE R MEATA R E. FRATR RN, RN H
WARR ST %1,

TR AP, — AP (DRIFT), —
AN FEAR (SHIFT). FAAZ k2 FOILAE W e IX A, — ji— 5
G TATA R HT K R R IR R —F, 24
TRIRIRM, FONEE—AELN L TFS, flfgm— i,
AR — i, BEELAT.

eIt 2 100 B, WA =AHUH &g RORiAT . i
ARG B F UM B e, R — AN
K, XFEGLERAIVER, 2 EGM, SEEEMERERRE
(17, HEEA . DAERTERATHREORE, SR E AR 2
R1E, EMEAMIBABIEAR FEAERKWEN. HbEfE—
P AR R, HMENASAH W, (HmE T Lt
e, AR A CLHT R EE G SR, A T BE 2 IE i — Ee s

X =Rk IR A AR R S, AR —
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FLZHNRREN, AR ERHIVERE L TFESRE—
K, RFEA 2GR E TR RRAT . BATA S
P I Y-y S Hd b/ G S Pl ST DS B
R Z BT RE L. B2, 7ML ER TR,
ARSI AR, RRRRA M. IR, &
AR, XN IR 55, 55 AT AFE A ATT AR
PRk Ge. GRAFHEMS IR TR, AFKREWEH
FBEERIEIIN, BR T 180 K, S5 RAIAMAENIEKILHI T
B, HRRTDAEAR S B3R E], XA ARG . XTI RR A
WG T BLAEAR T B, R4l i ST A2 9 Paxlovid AL T o
PTEASRIE I VR IR ARE, RO sk 7, A

B I e UK R AE R

How the RO numbers of Covid-19 variants
and other diseases compare Door wide open:
The more contagious, the higher the RO number Airborne transmission of  Jnward flow in
a omicron virus within the upper 2/3 of
5 a hotel in Hong Kon, the room door

- Outward flow
near floor level

Index

5111 D case
5112

Opening door

abruptly
Door slightly opened: When room doors closed:
- slightly inwards near floor Stagnant flow in corridor

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ p— Lancet Reg Health West Pac. 2022;18:100360.
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A BRI, B RK SR ERE, 2
AEM? 2%, BHIXAEERREANZ fit, o0 IE R FE .
WATVHGE, BEZEEERE 11618, BUARKR 11612, ¥
I FE MR KR 1 4% 3, ALPHA /2 1 /£ 5, %7 DELTA
s 1 /%8, %] OMICRON, H[fgR 14/ 10, LAt
10, HEFU 30, XMNEHIEHRRZK. H2E TRt
B3k, — MRS AE . &35 2 R AW &5 — i,
TR I A R T, B E BIX NIRRT A, BiX
MFHNEAZEIXAIE? B AR — AL I 1 L G0
JEH CEL6 4D, XA EEENE L 5112 =, XAAE
S11 =, EAFMCREAITERmE, 76512 AFFA KT,
JRERELN NI 182 AT Rk . J5 KA T S236 A4 R IAL Y (1) )R
R, AT SR e m %5 L mE, B DUS R IZIX AR 5112 (1
ANAFEHE B, B A A T 5, ERR B s ] &
PR, A FE I SRR A AL B 7B, S BEXS I 5111 1
NFEFF TG, 75 85 ME B3k 5111 T, e f gk e
T o FTLLX PR 5 B R BT AR . A s R 7RI BB
SRS, JE R B RTE N E R X — s R
ROTE RN, BB ERA TR E, B/NNER 6 IR, fE
TIENBLE, R, TR LR R D1k,
KRG HH—NEEN: LRSS HA &EREMN
Wr BEREHME T, EEBX—NE (B, ZERR
RARCENG, PUSHWEA 1. Bl & B RO 7 2/
N[ P28, S POXASEE UGS i 1, XA s A
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HARSHEZ DR 5 53] 10 5. R REMEE, A
EHERAE N B, SREBUE BRI EG ? AR

800,000 cases T-day

600,000

400,000

New York Times

7: £[E#) COVID-19

2022/01/01-2023/02/01Z& 1% MH£9,506,13 141547
S HIA3ssflELREEN LARR AT AR (29OABENCLHER) o

"HAMASARERERAE RN RS L RO RE *iﬁ(g

Ly hEE N

i EE S

2080 24T+1A

9 ,462 ,3261& 25252+309-23A 18170%+74+23A 3h imih

5088 1924420\
(BT : 15497+74A) 60Dk 3988+59-1A
TOBM 572347794
80 7683+491-TA
>904 3724+46-6A

EE(NPI549T+TIARL)

99.54% 0.27% 0.19% #avpmxssis

2088 79+1A
3088 151A
4088 492414
2022-2023%2 81 BhEfEA3,805% « 15,5718 7E » EEMMo1%RMEMRE « 5030 1145434

G0ER 2508+14+1A
66%KITHIMME + 91%B60MELE - 7083 391242149

2023/02/02 wanamanso SR SN
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Table 1. COVID-19 Mortality In the US and Comparison Countries Table 2. Excess All-Cause Mortality in the US and Comparison Countries
inati EOVI;LS mmfmy petyl00 000 - Excess all-cause mortality per 100 000
Country rate, % Delta Omicron Total Vaccination -
New Zealand 75 05 33 37 Country rate, % elta Omicron Total
Japan 80 3 7.4 10.4 New Zealand 75 -76 127 L3l
Australia 76 49 14.2 19.2 Sweden 70 20.8 11.6 324
Republic of Korea 82 6.1 18.2 243 Belgium 76 B6i =7 339
The Netherlands 67 166 79 245 e 74 26.4 108 372
ot i3 LI 25 Canada 7 245 13 375
Canada 77 102 202 304 L
Switzerland 67 164 155 319 istalla s 26 25t 81
Sweden 70 63 313 376 Switzerland 67 353 38 39.1
Ireland 78 205 172 377 Spain 80 39.2 33 425
France 74 146 276 422 UK 7 53.2 -42 49
o o) (3 D 0 Israel 64 29.7 27.8 57.4
Spaln £0 V2g.26] £t Norway 73 457 124 58.1
Finland 74 12 35.2 47.2 5 5 =
Belgium 76 253 225 47.7 Denert Z8 457 e
Denmark 78 109 412 52.2 Germany 7 62.8 02 63.1
Germany 74 29.6 237 52.3 The Netherlands 67 65.4 -1.8 63.6
Italy 76 152 39 54.2 10 most-vaccinated 73 36.4 287 65.1
UK n 301 289 59 US states
Austria 74 404 246 65 Italy 76 503 209 712
us Austria 74 65.4 5] 729
10most-vaccinated 73 281 466 747 Finland 74 546 276 822
Overall o 09 506 1116 US overall 63 99.3 46.1 1455
10 least-vaccinated 52 86.6 59.4 146 10 least-vaccinated 52 136 57f.2) 1933
states US states

9: COVID-19 R MFIMEF LT F

KK2E ¥ # Rk E 5, f£ DELTA HliA), &4 5% 58 7% 0
A, giit 7T, SRS R,
ERT (A =L+ —, &FEX). #2021-2022
SR LAN H R 2015-2018 4F 3 A B et I 28l xf B, S5 Rk
P 3 B B AR SR T N B AN R, B E SRt A
MAE T, R UL A R IX AT EH . AR R K — )
W, AR A, At FRIE TR GRS, XA
AR, IR B, AR B e R T R .
R {8 7E DELTA B,  BRFIB T . 87 04 == R O™ By 1
i, FFATEBIEFEZREG, T ABEBIRAC. B
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], HIRZ EEKMREAT R R T JLE,
HA s, Frm, TR, ik Z1E DELTA, i&
e B BORAT I, FETCHRAK. BTRL, BB RoAH e S8R
ZN, WNEUF BE, ARIEFET.

EERT ANBZ I EEEE, —EATEY, —&fF
LR I B AR e A SR AT SR 10 AN TR B 2 1IN,
10 MTEEH DN T, — FTFEHREMN T . B
SR, AT A 2 IMBE TS 46, FT R B/ BN BE TS
59. DELTA A IX /3 BB 55, R AT 28, fa& &t
T2 86, YL 2RI IR Z 0T 36 AT+ AN 9T7 9% i i
Z M FET R SE T BRI 7o B A 1ok ik, AER RS
o BTENWRKILZ D, RATLCLEEE SR, HE2
WG BIE 2R ZHE, BRI —1FET .

A —RIATH SR FT, AR 2 285 DELTA
A TOR, PAPE LM RSLL, —FROREET I
W, —fReRITIEN, 458K, DELTA fEAH
P A B R SR, WRREAIEY, B2
e, AR HIIEZ DELTA, XA % 7 &g A k% 1]
YA ST, AE B R 0 8 BU% M & KK BRI
(1o IXEEIRARFLE XA (1), R ehn T aidkik,
BRI D& B A%; el T 2 HIMRe S, sk
W ZE T o IX NI R, 1 BRI AN AT,
AR I RERER . X RE R IR EER, X2 IRAT 4
We FTNERRRAL RE, HEANBEHE, g
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Time (years) Time after infection (years)

[ 10: COVID-19: \KRITRIM 7 RIT
MHEERE, B2 — A KmAT g s Dl s, 510
SH—/NBEE, DUEHRIXEE, DA, BTDARRATR K
TR OF PR TR B/ N BRI DR [ AR IR RT3 i A R
AR, NI /N 1) 3 B BR Sk R IE A AR . HEA B
At SRR, AR EEL RE. RN,
R IR R ATTIRAZ

Hong Kong South Korea France

o

avm

R RE
HE

Taiwan
Singapore
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T H - JL/R\
_A/L{\‘ i

[ 11: LMAEAREZRAY COVID RiTHIZ
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a Natural
infection

Mostly slgA1

 Mostly IgG1

b Intramuscular/
intradermal
vaccination

¢ Intranasal
vaccination

& 12: XMFEREfRES BAREMR EEMHERNE 5%
E&E

HA. 8. HmBmsor, B—EAgs, Ab7

20%-30% N, BT Fikic &8 L&k, HE2Ld—FLL

JERRAFRR T, ANEEGYE LA R T XA

g5 T ENEXWIEN . DAEFHRRE A2 E, R AE
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0.7 8] 1.5, #EXHEAL 1.5, BARKEHEZREN. T EK
Bli R XML, AR UG, HERAT, ERENE
FEAEH AR/, WU A RIRAT 22 Bt 5 PERAT -

BATR RV U E AU 2. A sJRERATEE B
PRI, QIR A —PpoKEui LUR, BUERNE % TIe? B4
BRGNS B ROR I T I 1), 5 B ORI L A 2 P # 7T LA
2R, BRRTCARG G, AT LB EAESE T . AR SR TR
wile, TERPTEALT, BIERNECRZE. RIESTRA
(1, BFRRGeLr 1, PIEESLTo R 2. PTRART BEAS N4
R, AR LA IRCR .

P2

Bivalent mRNA booster dose vaccine effectiveness in
preventing symptomatic SARS-CoV-2 infection

TABLE 2. i an i st

o . it et
Dexember 1,2122-kemuary 14, 2423

SAIS ol 2-poiv st et by g gt

G s
el Fhely B Sl iy TERTER et
VSOl Naiewd RO

i L
e T oM aoem
54 W I 30w W0 Qe

NEJM doi: 10.1056/NEJMc2215471 MMWR 72(5):114-124,
2023

R E SRR TR AR ORIPER . EEERREASRHASEERHEH NN R,

13: ZINRENBMH
PUAESE B A et e v, X T & FhEEAR, #BA 50%
FEARY, REW LRI 50% NS R AA FEREG, Fr
DLET S SE W F bk, MR A R .
TR 5] F PR FR B AR e — S v, WAL T FJLE T
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MRS I R — bR, MBI, 1 HAEN
REEERG AR MIETWRE, 1E4F4E 2019 458
T WEHER T, thata s, HEMIXa Rk
R, SEbs ERTHEAM T 10 2HEBRR, REMEER DT
W . BRI A VHEREESY, fhth 2 2R3
ST o

o IR R RIS RBEE I
WT-NS1 FERATZEMRNER

© WEXRE Eﬁ@ Bt E) A F SEhrz

g ; 0 X R SN E NS
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R
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mBio 2019 Sep 17; 10(5):02180-19.

B 14: HERAFHREEE : AMAFIRZS2EA

BRRS R
RERENREHEERRBSHFETE Brovisionsidata
Case Fatality Rate by Age Group and Vaccination Status (up to April 2022)

INR CERRMEENCHR) B3 Age Group
A

T
eccinaton Siatus

<3 | 3-11 | 12-19 | 20-29 30-39 40-49 50-59 | 60 - 69 | 70-79 | 80+ lﬁEP‘mﬂn Lhed
001% | 0.01% | 001% | 001% | 0.01% | 0.03% | o. y . ¥ Y 0.71%

ffE @ =msE 3 Doses - Overall

AEM=MRMAN 3 Doses - CoronaVac|  N/A 0.00% 0.00% 0.00% 0.01% 0.00% 0.01% 0.02% 0.16% 0.98% N/A 0.04%
WH=R2% 3 DosesComimay | N/A N/A_ | 000% | 000% | 001% | 002% | 000% | 003% | 006% | 119% | NA | 002%
e ecombinatin | N/A | 0.00% | 0.00% | 0.00% | 0.03% | 0.00% | 0.00% | 0.04% | 0.1% | 132% | N/A | 003%

& 15: AMEEILLE: mEER (BZE 2022 F 4 B)
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BEWH—TEEPACR, RIEEE T 2022 4 4 H 1%
PG EMIAR T o MR WA, BPEIETRE
2.87%, WIRAT T =4RSP T F 2 0.04%:;
MR T =82 0FR, BRPETHEL 0.02%. 1T 7 WEF
A,%Ezmom%,%ﬁﬁﬂﬁ RGBT 2T 0.04%.

X 2022 4 4 O IEOL, RATLE 2021 45 12 H WINIFF4T
FEERS, AR AN BRI A, SRR R SR
ﬁ:ﬁﬁﬁ%ﬁﬁyﬁimmﬂﬁ%hﬁ 2021 4 12 H 3
2022 4F 1 A AR X FE, X R BUN A AR I EE -

BRI RS RS TR e

Case Fatality Rate by Age Group and Vaccination Status
FEMEF) Age Group
| <3 [ 3-11 | 12-19 | 20-29 | 30-39 | 40-49 oslms@|as]m
m 0.00%

Coronav Im.lmm:lm 022% | osm% | 166% | 7.36% | WA 145%
mmmm’ 016% | oaow | 101% [ 6o | waA 0.27%

| 000% | 0oo% | na | wa | ooo% |

0.00% 0.00% 0.00%

£ 16: AHEEELE: fRIEE (BZE 2023 F 1 A)

2023 4F 1 H s, BeMmiet. =5 USRI
DU BT 50 5l & 0.40%, 0.34% A1 0.42%. 50 T W
B =EE DUEHE DR 5 XTI RGBT 2 43 ) /& 0.06%,
0.04% 1 0.12%. A BEMWE . =5 UERISRA %
Al BEMIRR Z R DRIFIUAE, b =4 Gt T 355
WE 0.34% F10.04%, IS 4 53] 8 EHEE. RIMER
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Path to Paxlovid

In 2003, researchers at Pfizer developed an antiviral, known as PF-00835231,
that could block the main protease of a coronavirus that emerged in 2002

and causes severe acute respiratory syndrome (SARS). But by the time they
were ready to test it in patients, the SARS outbreak had been contained. PF-
Nirmatrelvir (PF-07321332) bound 00835231 is structurally similar to a peptide that binds within SARS’s main
to the main protease of SARS-CoV-2 protease. That binding site in SARS-CoV is identical to the one in SARS-CoV-2,
(binding pocket is outlined in so Pfizer researchers thought the molecule could work against the new virus.
Tests showed they were right. PF-00835231 is rich in hydrogen-bond donors.

The challenge Owen and his colleagues faced: find a molecule that can be

purple; a histidine side chain is also
shown in green and dark blue)

ACS Cent Sci 2022; 8(4):405-407 . . .
§ given orally. That’s a chemistry problem. One key part of the chemists’

strategy was to eliminate some of the hydrogen-bond donors that keep PF-
00835231 in the gut. Owen says the team took a systematic approach,
interrogating each hydrogen bond. If a particular hydrogen bond is critical to
making the compound bind to the protease, it had to stay in the molecule,
Owen says. “We were looking for hydrogen bonds that we could get rid of
Dr. Dafydd Owen ‘ without losing antiviral potency.”

17 : 1E¥%HY Paxlovid

AT AT 4 5P LG 3 SR ZEWR 2 2 B AR08 Ll Agi () 1) i
KON RZ #0280 % LA AT 4 5. an R 80 & I N —%HA
FTHE, RYIE T R Emik 14.56%. WIRAT 7 =408 %, K
PICT-HTE 3.39%, VUEFRIDSIER L IE T 202 2.54% . — 4
HWTRBEPIFETHRIE 1.71%, DUEHR 1.21%, &~/ TR
%, IR PRI T 2 (BB BB T I RO ZE 0. B IR 1 K
B, ONRKIGE R — 5, 2022 4F 5 H 4 KU AT RIS o) it
{5, WRAITEZ 40% I, WRIT T =ER B G
e 9%, —EFEDTRIVEGLRIE 5%, I8 RE PR — LR g
o AHRIXAS I E] A, 756 LS EAR AT B (R Y, s
Al DAY /D B . T DL mRNA P58 1 30 42 Fe 4F 1. mRNA P 1
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AR CHE, A4 mRNA %, JERPKEARSE, T—H
JETE AR RNA 259t ] Hozii sl . H A ) B ny Il
Wk, AULBWLE M, FAT— 2 ZMsaERIT T, s
FEALREAL, SRJEA ReH AKX MG ANFA R i,
A= F Tk, 2EETFR RN SRR — R
I, #RETFL R

T i (B A SR IX AN e ? AR X 4 — ANk,
2003 4 SARS [ fie, AR ALIX AL T, 2 J5 SARS
BUEH T, BEMEIEEE, SRER, MG EMmA
CLa R BT DAt — B2 2 B UG W 5 A = 10 FL TS, kT ia
T o 1E U5 5 9% 7 A1 SARS I 7 1) 2K A B ) L-F 100% —
FE, FrLLREYE SARS HH i feih COVID-19, 1 H AR R
If. (HERA—MPEHEAR, B Un 292 SEf ke,
DUEH RS 25 00 T AR 2, R RFFE A, XRTFEN
A& FE AR G 1. AT B FIE mRNA 244 # A H
iE. HE 2003 i SARS IEHEE LT JLAN, FljEK
AwEVERE A T R L s R, 65 % DL EiZ Paxlovid
MIFAIZZG ), (EBERIFE T RAH ZIR K, FETH D 80%
%, (EBERBOWEIE 80% 2, JEHIE. HZWERE 40 F|
65 LN, RREH DN, WZZANGEE R AL T %
BEANZ, TIRIRIESE . FE RN RERA, FIER
51%. MTAEZTE FRE, 2R 7 732 .

TRAMBZG 0 N A DSB8 22 Bk ), FEAR R
AXKFEINT . S RE, BrE i B I A SR BT
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REMETR, PElmEAMEL KN, SMrai
ARG, AR L GHEA ot T B I R A
RS SIS SEACH N TNV S TP o WA

PRSI GREE T, ERERESK, BESE, &
FEH HEAE, WA AL, KRR . BT IR
B, RE. RATER LB LG IRR, B2k
AL, R EIPIE W, ER E A, IE R T
W, ZX=FEARVGER— AT ORI R R, Hihe =
PR, w2, f#25. JFIX mRNA ZH . IR BARITIR
7 mRNA vy, (B R BIRACRE AR, A2 [F I
XTI, WEORBCRAE, 2 2 EA .

B RERR S 7> XL, WS

RS A IR e LB, RN S TATUE T
TAREHIR AR, RATEA — e B B 45 KRR, HEA [ ?

P —: FATEF AP FE. 55— H2 Ui mRNA
Bw LA Bl T, A A S mRNA R B
ZJRFT? AR, H AT R AR 2R N T
Yo, WR— A2y E e tiis, BRI EN?

B2 M XA ) AT AR BT B, B AR HEHE A 251
mRNA 7, SEPR 2 2 I8 B e R i it 1, ER2E R
B2, WRZK, WEAIARIE. PRl ER 2
EFECEA 2N, BONBA AP IEIE V. ARt b T
PO TR R, FABUE AR R . TR
REGEE, A BUR 6 E 15 6 SRS LR XA, XA
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20 SIH4E, AR, HEX 50 & UL RNt
M, X 50 % DL NA LR O I 5 Al i 2 5 9
1, /NIRRT TR, AT AN R0 KNN3
KEMREZ Z . AT HIREN LK 2 X, HIt—2
—/No Hi—, N FEAEAE T, EMEIERIRER T
N2 W, PNEAEWED), RESRE, HEUES
RS EN BB RAL S0 6 3E, RAZEESTN, X
Lo P FRATT IR S T B2l R 60%, T 7k 1 R 1D ik
R 20% B2 Nt sz N%2, —HE2BITRIEI.
Ui >R Ui 22 I8 42 Paxlovid f 4f, {H & Paxlovid 58 N1z 1%
R 5T BRARAE T A BRI EE SR W A A R, (HEz T
PUGIE &2 b, HARZn set o — mfER .

$ERF—: Merck, VV116 ?

43 % MfE: Merck 35 [ ik, H E WAL, {H /2 Merck ¥R
Paxlovid LIt Z— K. VVI116 REZIFZ AL, BATHA
FNIE, fhE SR G 2 LA R R Z ], (EE At
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