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Table 1. Influenza pandemics in the twentieth and twenty-first centuries

Influenza A subtype
Pandemic Years involved Mortality impact

Spanish flu 1918-1920 HINI1 50-100 million deaths (Taubenberger and Morens|

Ryu S and Cowling B J. Cold Spring Harb Perspect Med. 2021;11:a038356.
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2015 & & fhin R
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Petrova V N. and Russel
C A. Nat Rev Microbiol
2018;16:47-60.
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« Atlick rate % - = Case-confirmation rate e Case-hospital rate
a Case-ICU rate « Case-fatality rate
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* AQE. years. Age, years *

Figure 1. Age-specific infection attack rate and clinical severity profile of 2009 HIN1pdm09 infections in Hong
Kong (Wu et al. 2010b). (A) Estimates of the risk of infection in each age group based on a large serologic study
(Wu et al. 2010b). (B) Age-specific estimates of the clinical severity profile of HIN 1pdm09 in Hong Kong based

on the estimated attack rates and the numbers of severe outcomes recorded in the territory.

Ryu S and Cowling B J. Cold Spring Harb Perspect Med. 2021;11:a038356.
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% Organization

Global Alert and Response (GAR)

Avian influenza - situation in Egypt - update
53

16 JUNE -The Ministry of Health of Egypt has notified WHO of five
cases of human infection with avian influenza A (HSN1) virus.

The first case is a 40 years old female from Aswan District, Aswan

Govemnorate. She developed symptoms on 1
She completed the course of oseltamivir, recovered and was discharged.

May, and was hospitalized

The second case is a 21 years old pregnant female from Ashmoun District
Menofia Governorate. She developed symptoms on 21 May, was
hospitalized and received oseltamivir, She died on 29 May

The third case is a 31 years old male from Shobra Elkhima District
Qalicbia Governorate. He developed symptoms on 21 May, was

hospitalized and received oseltamivir, He died on 5 June.

The fourth case is a 32 years old male from Elzawya District, Cairo
Govemorate. He developed symptoms on 23 May was hospitalized and
received oseltamivir. He died on 2 June

The fifth case is a 16 years old male from Ashmoon District, Menofia

Govemnorate. He developed symptoms on
received oseltamivir. He was in a critical co

May was hospitalized and
jtion but he is recovering

Investigations into the source of infection indicate that all the cases had
exposure to poultry suspected to have avian influenza

The cases were co
Friesisy WHO, June 16%, 2011

‘0' the 149 cases confirmed to date in Egypt. 51 have been fatal

irmed by the Egyptian Central Public Health
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PR FRS i r 5 £33 REFEF b (multiplex-PCR,
Film Array RP2.0 & RP2.1) ** COVID-19 % 13 5 ¥ % 524
A AR d B AR S S

Positive rate and Detected pathogen of pediatric and adult group

Pediatric Adults

Overall Before After Before After
. COVID-19  COVID-19 COVID-19  COVID-19
(pathogen=955)
(pathogen=571) (pathogen=181)  (pathogen=73) (pathogen=130)

Pediatric Adults
Overall Human Rhinovirus/ 389 (40.7%) 220(38.5%) B2 (45.3%) 29(39.7%) 58 (44.6%)
(n=3719) T r o To ft Adenovirus 135(14.1%)  76(13.3%) 34 (18.8%) 11(15.1%) 14 (10.8%)
s "' Human Metapneumovirus 113 (11.8%) 66 (11.6%) 27 (14.9%) 3(4.1%) 17 (13.1%)
199% 55. ) 74% 205% S3% RSV 106 (11.1%) 97 (17.0%) 5(2.8%) 4(5.5%) 0(0.0%)
Detected ot iy 1ss)  @n  am
£ = ") Parainfluenza 3 79(8.3%) 57 (10.0%) 16 (8.8%) 3 (4.1%) 3(2.3%)
. :mw 9% 630% 95'9;; . "{,,'j Parainfluenza 4 40 (4.2%) 21(3.7%) 11(6.1%) 2(2.7%) 6(4.6%)
L L = = o =2 Coronavirus HKUL 36 (3.8%) 0(0.0%) 6(3.3%) 2(2.7%)  28(215
Coronavirus NL63 18 (1.9%) 0(0.0%) 1(1.4%) 1(0.8%)
Mycoplasma pneumoniae 13 (1.4%) 0(0.0%) 0(0.0%)
9
Overall positive rate is 19.9% (741/3719), with Pacsinasnta | 11(12%) 0{0.0%) 1(1.4%) 0(0.0%)
pediatric positive rate (55.1%) higher than ¢ s 4(0.4%)
adult group (7.1%) -
Top 3 detected pathogen of all group :
HRV/EV, Adenovirus, h(MPV
After COVID-19 pandemic:
* Enhanced Coronavirus HKU1 in adults
» Decreased Parainfluenza 1 and Coronaviru

" COVID-19 & % B4 % 2% A 188 %)
influenza (A/H1, A/H1-2009, A/H3, and B)

0(0.0%) 0(0.0%) 1(1.4%) 3(2.3%)

SARS-CoV-2
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Epidemic trending before/after COVID-19 outbreak
A 202054 B (4 #COVID-19 % 1%
B 45)1& % 24 A 188 %] influenza
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Unpublished data from bioMérieux®
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Figure 2. The intended impact of nonpharmaceutical interventions, indicating how “flattening the curve” could
allow a greater fraction of patients to be effectively managed by the available health system capacity and could buy
time for capacity to be increased.

Ryu S and Cowling B J. Cold Spring Harb Perspect Med. 2021;11:a038356.
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HA composed
with trimeric
proteins, each
with 2 domains
(HA1 and HA2)

Immune escape substitutions  [gg for escape of H3
- (IES) for antigenic change in
* H3N2 since 1968

Petrova V N. and Russel C A. Nat Rev Microbio REErAEIREEs Rea )
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Avian Flu — It Is Enough to Make You Sick
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HSN1 avian influenza: Timeline of

14 July 2008
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WHO, March 16t 2011

major events HS5N1i & %
i pF g £

CERSRE o A

Date Events in Animals

Events in Humans

1996 Highly pathogenic HSN1 virus is isolated
from a fanmed goose m Guangdong

Province. China.

Outbreaks of highly pathogenic H3N1 are
reported i poultry at farms and live
animal markets in Hong Kong.

Human infections with avian influenza
H5N1 are reported in Hong Kong.
Altogether. 18 cases (6 fatal) are reported
i the first known instance of human
infection with this virms.

Feb 2003

Two human cases of avian mfluenza
H5N1 infection (one fatal) are confirmed
in a Hong Kong family with a recent
travel lustory to Fujian Province, China.
A third family member died of severe
respiratory disease while in mamland
China, but no samples were taken.

WHO, July 14%", 2008
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14 July 2008 5 2 3t $s 4 e B AL BT

28 May 2008 Bangladesh confirms it first human case,
’ i a le-month-old boy from Komalapur,
Dhaka (onset date 27 Jan 2008). The case
was identified retrospectively as part of
seasonal influenza surveillance activities.

1 Jun 2008 Japan reports H3N1 in wild swans in
Aomon prefecture.

3 Jun 2008 India reports HSN1 in backyard birds in
West Bengal province

6 Jun 2008 United Kingdom reports lughly
pathogenic avian influenza HTN7 in a
commercial flock of chickens in England.
11 Jun 2008 | Bangladesh reports H5NI in commercial
poulity i Dhaka

16 Jun 2008 | According to FAO, HPAI remains
endemic in Indonesia on the islands of
Java, Sumatra, Bali, and South Sulawesi
and sporadic outbreaks are reported from
other areas. */

19 Jun 2008 Indonesia confinns its 134th human case
i a l6-year old gl from DKI Jakarta
(onset date 7 may 2008) and 135th human
case, i a 34-vear-old woman from
Banten (onset date 26 May 2008),

WHO, July 14%, 2008

P RRFEGLE 4 4 R A (AHSNDH R %
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Table 1. Cumulative Number of Virologically Confirmed Cases of Avian Influenza A (H5N1) in Humans Reported to the WHO since 2003.%

Date of Onset Vietnam Thailand Cambodia Indonesia Total, #

L3 0
No.of MNo.of No.of No.of No.of No.of No.of No.of No.of No.of
Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths

December 26, 2003, to March 10, 2004 23 16 0 0 0
July 19, 2004, to October 8, 2004 4 4 0 0 0
December 16, 2004, to August 5, 2005 63 20 4 4 1
Total 90 40 12 4 4 1

* Additional details are available at www.who.int/csr/disease/avian_influenza/country/cases_table_2005_08_05 /en/print.
 Cases continue to occur. The total number of cases includes fatal ones. This list does not include the 18 patients, 6 of who
in Hong Kong in 1997 or the 2 patients, 1 of whom died, identified in Fujian Province, China, in 2003.

The Writing Committee of the World Health Organization (WHO)
Consultation on Human Influenza A/HS

N Engl J Med 2005;353(13):1374-1385
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Table 3. Presentation and Outcomes among Patients with Confirmed Avian Influenza A (H5N1).*

Hong Keng, Thailand, Vietnam, Ho Chi Minh City, Cambedia,
1997 2004 2004 2005 2005
Outcome or Measure (N=18) (N=17) {N=10) (N=10)

Clinical presentation — no.(total ne. (%)
Fever [temperature =38°C) % 4 [17/18 (94)  17/17 (100) 10/10 (100)  10/10 (100)
Headache 4/18 (22 NS NS 1/10 (10) 4/4 (100)
Myalgia 218 (1) 9/17 (53) 0 2/10 (20) NS
Diarrhea 318 (17)  7/17(41)  7/10 (70) NS 2/4 (50)
Abdominal pain 318 (17)  4/17 (24) NS NS 2/4 (50)
Vorniting 618 (33)  4/17 (24) NS 1/10 (10 0
Coughf *LER [12/18 (67)  16/17(94) 10/10(100)  10/10 (100} 4/4 (100 |
Sputum NS 1317 (76)  5/10(50) 3/10 (30) NS
Sere throat 41233 1217 (71) 0 0 1/4 (25)
Rhinarrhea 7/12(58)  9/17 (33) 0 0 NS
Shortness of breathf  *F % 7] £ ‘ 1/18 (8) 13/17 (76)  10/10 (100) 1010 (100) NS ‘
Pulmonary infiltrates 11/18 (61) 1717 {100) 10/10(100)  10/10 {100) 474 (100)
Lymphopenia¥] i = Ik % 1< 1718 (61)  7/12(38) NS 8/10 (80) 1/2 (50)
Thrombocytopenia x. -] 45 #% i NS 4/12 (33) NS &/10 (80) 1/2 (50)
Increased aminotransferase levels 11/18 (&1) §/12 (&7) 5/6 (83) 7/10 (70) NS

B AR e OB

WHO N Engl J Med 2005;353 (13):1374-1385
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Table 2. Molecular Analysis of Three of the 2013 H7N9 Viruses.*

Sites{ Position  A/Shanghaif1/2013  A/Shanghai/2/2013 AJAnhui/12013

PEIPKGR*G

Cle. PEIPKGR*G PEIPKGR*G

Q2261 226 Q D D
HA
G228 8 G 9 [
Glycosylation motifs JONGTK, 46NATE JONGTK, 46NATE JONGTK, 46NATE

249NDTV, 22INWTR,  249NDTV, 42
49INNTY ed  493INNTY (co
inH7 HA v

WTR, 249NDTV, 42INWTR,

[59-73 4 | &5-13

=
-

T 1 [
[~ " |
E=S

Ho9Y

1368V 168

3
- I
S}

:
&
5

Full length

ed virulence in mice
M1 N300 30
T215A 215

CIGETE]
CIGETE]

nd in th d gene at a specific site.

11t 2013 DOI:10.1056/NEJMoal304459
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Table 1. Demographic, Epid logic, and Virologic Ch istics and C icati t, and Clinical Outcomes of Three Patients
Infected with Avun Ongm Inﬂuenza A (H7N9) Vnrus "

Characteristic Patient 1 Patient 2 Patient 3
Age (yr) 87 35
Sex Male ale Female
Occupation

Underlying conditions COPD, hypertension Hepatitis B Depression, hepatitis B,

obesity
Area of origin Shanghai

Exposure to chicken market in past 7 days No

Date of illness onset February 18, 2013 February 27, 2013 March 13, 2013

Date of admission February 25, 2013 March 4, 2013 March 19, 2013
Admission to ICU None March 6, 2013 March 20, 2013
Date of specimen collection February 26, 2013 March 5, 2013 March 20, 2013
Date of laboratory confirmation of virus March 30, 2013 March 30, 2013 March 30, 2013

Viral isolation |LAsShanghais1/2013 (H7N9) | |A/Shanghais2/2013 H7n9) | [AzAnhuis1/2013 (H7NG) |

Gao R et al. N Engl J Med April 11%, 2013
DOI:10.1056/NEJMoal304459
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Table 1. Demographic, Epidemiologic, and Virologic Ch istics and Complicati T and Clinical Outcomes of Three Patients
Infected with Avian-Origin Influenza A (H7N9) Virus.*

Characteristic Patient 1 Patient 2 Patient 3

Complications
Septic shock

ARDS

Acute renal damage

Encephalopathy No
Rhabdomyolysis Yes
Secondary infections Yes{
Oxygen therapy [Mechanical ventilation| | Mechanical ventilation]
Extracorporeal membrane oxygenation No
Continuous renal-replacement therapy No No
Antibiotic therapy Imipenem, moxifloxacin, Cefoperazone—sulbactam, Imipenem and vancomycin
and vancomycin levofloxacin, and linezolid
Antiviral agent§ Oseltamivir Oseltamivir and amantadine Oseltamivir
(started on day 7) (started on day 7) (started on day 8)
Glucocorticoid therapy Yes Yes Yes
Intravenous immune globulin therapy Yes Yes Yes
Length of stay in hospital 6 days 19 days
Date of death | March 10,2003 | | Aprils, 2013 |

ARDS denotes acute respiratory distress syndrome, and CC

Patients 2 and 3 were infected with carbapenem-resistant A (3a0 R et al. N Engl J Med April llth’ 2013

This patient refused intubation and mechanical ventilation

Oseltamivir was administered in Patient 1 on February 25, i DOI' 10 1056/NEJM031 304459

tered. Oseltamivir was administered in Patient 2 on March

68
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ORIGINAL ARTICLE

Clinical Findings in 111 Cases of
Influenza A (H7N9) Virus Infection
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Table 1. Demographic and Epidemiologic Characteristics of 111 Patients
Infected with H7N9 Virus in China.

Characteristic

Age

Median (range) — yr

Subgroup — no. (%) LA B L HTINO A B
04 yr ' t} e
s A Lo EF Mop A
5-14 yr Fi r }E
15-49yr
50-64 yr

=65 yr

Female sex — no. (%)

Gao H-N et al. N Engl J Med 2013;368:2277-2285
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Coexisting condition — no. (%)

[ Any 68 (61.3) |
Hypertension 51 (45.9)
Diabetes 18 (16.2)

Coronary heart disease 11 (9.9)
Immunosuppression® 10 (9.0)

Chronic obstructive pulm ?g;:}'g\; jf’-‘H7N9/nL m}];\_‘::, L B }i }%,73

Cancerf

Cerebrovascular disease r }];\-‘::’ 1/4}%’— A ;}é] T~ i&—@ &}?—1
Hepatitis B infection A "‘5/:\;? F‘\ﬁ—‘ 14:)& F\ 7; k] ‘% ;}’Qﬁg Q
Chronic renal disease ;§ S ,_41_i,»)§ }P\._., A é%% ]/l ]zm—/\ K1 /\T')%‘

Pregnancy SEN

Current smoker — no. (%) 27 (24.3)

Exposure to live poultry
In previous 14 days — no. (%) 62 (55.9)

Median incubation time since exposure (interquartile 5 (2-8)
range) — days

Hospitalization — no. (%) 109 (98.2)

Gao H-N et al. N Engl J Med 2013;368:2277-2285
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Table 2. Clinical Characteristics and Selected Laboratory Abnormalities of 111 Patients Infected with H7N9 Virus *

Characteristic  ¥=.k 7. JE % Hep L HTNO Wﬁ Ly Value =

Fever
Any — no. (%) F B CEfEE R FEA 11 1000
Maximal temperature — °C 39.2:0.8
Subgroup — no. (%)
37.3-33.0°C 11 (4.9)
38.1-39.0°C 43 (38.7)
>39.0°C 57 (51.4)
Fatigue — no. (%) 40 (36.0)
Conjunctivitis — no. (%6} 4]
Cough — no. (%) 100 (90.1)
Sputum production — no. (%) 62 (55.9)
Hemoptysis — no. {26) 27 {24.3)
Shortness of breath — no. (%) 62 (55.9)
Diarrhea or vomiting — no. (%) 15 (13.5)

Gao H-N et al. N Engl J Med 2013;368:2277-2285




220 B AR FHINOGE B4 11l & 4
iRk 2 RfrR R ER A S * — (1)

LEGELEEI ¢ oo A HTNO S 4y
White cells £ Ik ] 374,000 cells/mm3 ~ # = 3k
Median — per mm?* ﬁzﬂ T N ,J%};ﬁ)’tp T 'ff”% 4450

Interquartile range W o= o1 A a = . 2900-6230
quartierange —p y f g 1 A X B F AR ERA S
Subgroup — no. (%)

=10,000 per mm? 5 (4.5)
| <4000 per mm’* 51 (45.9)
Lymphocytes — per mm?
Median 460
Interquartile range 320-700
| Lymphocytopenia — no. (%) 93 (88.3)
Hemoglobulin — g/dl 12.9+3.1

Platelets — per mm?*
Median 115,500
82,000-149,500
a 81 (73 0)
C-reactive protein >10 mg/liter — no. (%) 85 (76.6)

Procalcitonin 0.5 ng/ml — no. (5 28 (373

Gao H-N et al. N Engl J Med 2013;368:2277-2285

%27 B RAERE LHINOR R 54 111 &5 4
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Aspartate aminotransferas AR ﬁ;’“é i ﬁj;; h H’Uﬁﬁﬁ?’ﬁﬁ ’ ‘frﬂm
Creatinine >133 umol/liter Pokdv @t = o FIEARSY 7? 10 (9.0)
Lactate dehydrogenase >2! AR @ R feD-dimerfeid b 91 (82.0)
"Creatine Kinase >200 U/lite PIMPGFRAFIR S 5 R 49 (44.1
LMyoglobulin >80 yig/m| — "}?‘3 o }?33% ) e 3;#‘;%)??%5 16 (55.2)
PaO,:FiO,
Median 144.0
Interquartile range 107.1-226.9

Potassium — mmol]liter 3.8+0.5
Sodium — mmol/liter 136.8+6.0
D-dimer >0.5 mg/l'\ter— no. (%) 47 (90.4)
Chest radiologic findings — no. (%)
Involvement of both lungs 60 (54.1)
Ground-glass opacity 62 (55.9)
Consolidation 99 (89.2)

Gao H-N et al. N Engl J Med 2013;368:2277-2285
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Table 3. Complications, Treatment, and Clinical Outcomes in 111 Patients
Infected with H7 N9 Virus.*

Variable i3 % EARRE Value (¥ d (%)
no. of patients (%)

Complications

Pneumonia 108 (97.3)
71.2)
26.1)
16.2)
9.9)

Acute respiratory distress syndrome

79
Shock 29
18
11

(
(

Acute kidney injury (
Rhabdomyolysis (
Treatment ;5 Ho7S fE 4R

Bacteria isolation from culture 29 (26.1)

Administration of oseltamivir or peramivir 108 (97.3)

Gao H-N et al. N Engl J Med 2013;368:2277-2285

+ - ) e R VS 5 BV o — .
= . ¢ B S BBk AHINOG R [F%fv} L1 o A
SR T INERY & e o
o @%H7N9‘}ﬁ},§f}l’% A S B ek TIIR3 X 1S
CRRSMCSIN | 7 2% fuin B F 4 ALB8S s 4
Timing from onset of illn % et BE S o A2 - ;ng A ZRIBSL R

of antiviral thera a0 % 2 . o . .
PEATin R 0 £ H R Y 4R F e A ALET S
0-2 days 11 \7.2)

3-5days 32 (28.8)
=6 days 65 (58.6)
Oxygen therapy 111 (100)

Mechanical ventilation
Noninvasive 31 (27.9)
Invasive 65 (58.6)

Admission to an intensive care unit 85 (76.6)

Extracorporeal membrane oxygenation 20 (18.0)

Continuous renal-replacement therapy 29 (26.1)

Artificial-liver-suppont-system therapy* 17 (15.3)
Antibiotics 79 (71.2)

Gao H-N et al. N Engl J Med 2013;368:2277-2285
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o R AT < B (%)
Antifungal drugs B 2 HINO = g }% L 1 (0.9)
Glucocorticoids = & % 07% > ¥ 3T 69 (62.2)
Intravenous immune globulin = % % 78 B4 M ¥ JE 59 (53.2)

Clinical outcome §.5 37 {4
| Death

Cause of death

| Refractory hypoxemia
Shock

Acute heart failure
Secondary bacterial or fungal infection

Arrhythmia

| Discharge from hospital{

Gao H-N et al. N Engl J Med 2013;368:2277-2285
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Table 4. Multivariate Analysis of Risk Factors for the 79 Patients with the
Acute Respiratory Distress Syndrome.

B A HTNO R R i 4 cEE Odds Ratio
Risk Factor |4 v w3 2 18 J iz 35 22 R (95% Cl)* P Value

Age=65yr P RFEILAHET B7AM  101099-1.03) 030
| Coexisting medical condition 3.42 (1.21-9.70) 0.02
Lymphocyte count <1000 cells/mm? 2.73 (0.60-12.52) 0.20

(

Aspartate aminotransferase level 1.37 (0.42-4.43) 0.60
>40 U/liter

Creatine kinase level >200 U/liter 1.80 (0.59-5.48) 0.30

Time from symptom onset to initiation 2.42 (0.49-11.99) 0.28
of antiviral therapy >3 days

Gao H-N et al. N Engl J Med 2013;368:2277-2285
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TABLE 2 Diagnostic methods for identification of influenza virss  30% » 3F B & 80% 14 + o

Influenza virus type
Tests ;ﬁ }E.\' }]—% 5 'fi.- ﬁ. detected Samples acceptable Time needed for test

Rapid influenza diagnostic methods Aand B Throat swab, nasopharyngeal swab, nasal swab, <30 min

Reverse transcriptase PCR (RT-PCR) Aand B Throat swab, nasopharyngeal swab, nasal aspirate, <80 min
assay F ﬁ%%‘r\ & ﬁ,’;; }'@ sputum

Nucleic acid amplification tests Aand B Nasopharyngeal swab <30 min

Culture K R . o Aand B Throat swab, nasal swab or wash, sputum >3 days
RN, 5 R

Javanian M et al. ] Med Virol. 2021;93:4638-4646.
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Weekly
August 7, 2009 / 58(30);826-829

Evaluation of Rapid Influenza

Diagnostic Tests for Detection of Novel
Influenza A (HIN1) Virus --- United
States, 2009

TABLE 1. Comparison of the number of positive influenza A test results from
three RIDTs* with the number of positive results from rRT-PCR+ assay, by
influenza A tvne and cycle threshold (Ct) interval — United States, 2009

’lj:leNl SWine ﬂu R No. of S[l)]ecgrll]e;%pusitive Total no. of
. v .
ff()'g\; SR ”ﬁ 40-69% ; specimens positive
RIDT ~nee 2R A" No. positive by rRT-PCR by RIDT/ (%)
virus type Ct interval§

20to (25 Total no. positive
<0t (2> by IRT-PCR
(20 a5 3g) G307

E}lﬁg‘;ﬁ}gg op NovelHINI 89 717 213 16
Seasonal 23 12 3/5 (60)
;Za]fgml — 10/10 2/4 01 2/15 (80)

FDlilfe;igBe“ EZ  NovelHINI 89 1016 212 1/6
Seasonal — 22 12— 3/4%* (75)
Eg}f&ml — %8 23 01 10/12%* (83)

QuickVue A+B Novel HIN1 9/9 13/17 6/13 3/6
Seasonal — 223 22— 4/5 (80)
Seasoual — 1010 24 0/ 215 (80)

* Rapid influenza A diagnostic tests. MMWR 2009,58(3 0) 826-82

92
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Rapid Influenza Diagnostic Test (RIDT) 3% i® > ;=

in vitro immunochromatographic assay

g’@ World Health
E¥2 Organization

Real-time RT-PCR Protocol for the Detection of
A(H7N9) Influenza Virus

B* LG4 FE (TR E R4 F & —real time PCR) $4+F)
Ed F te W e SRHINORE o+ ohi 487 (hemaglutinin — HA)
Fead & poifs (neuramidase — NA) 4 fie 2L %] (H74-N9) o

The WHO Collaborating Center for Reference and Research on Influenza at the

Chinese National Influenza Center, Beijing, China, has made available attached real-
time RT-PCR protocol for influenza A(H7N9).

WHO, April 8" 2013




¢ * WpER L5 4 F & (Real-Time PCR) 1 ;7
HINOGH R o # 0 B3k & &
2.1 Real-time fluorescence quantitative PCR analysis system
2.2 Bench top centrifuge for 1.5mL Eppendorf tubes
2.3 10, 200, 1000puL pipettors and plugged tips
2.4 Vortex
2.5 QIAGEN RNeasy Mini Kit
2.6 AgPath one-step RT-PCR kit
2.7 The specific primers and probes for the H7and N9 genes are summarized in
the table below. In addition, the use of a primer and probe targeted M gene
and house-keeping gene such a RNP is recommended for typing all

influenza A virus and internal control in the tests.

WHO, April 872013

i % PR & fead 4f & & (Real-Time PCR)
RIHTNOG R & 1 7 i 4 H pe A 71

Table of PCR primers and probes

ID Sequence ) Note

H7
CNIC-H7F 5'-AGAAATGAAATGGCTCCTGTCAA-3' Primer
CNIC-H7R 5'-GGTTTTTTCTTGTATTTTTATATGACTTAG-3' Primer
NIC-HZP Probe

N9
CNIC-N9 5’ TGGCAATGACACACACTAGTCAGT 3’ Primer
CNIC-N9R 5" ATTACCTGGATAAGGGTCGTTACACT 37 Primer
CNIC-N9P 5'FAM- AGACAATCCCCGACCGAATGACCC -BHQ1-3' Probe

InfA Forward 5’ GACCRATCCTGTCACCTCTGA C 3’ Primer
InfA Reverse 5 AGGGCATTYTGGACAAAKCGTCTA3 Primer
5’ FAM-TGC AGT CCT CGC TCA CTG GGC
BN — Yy e
RnaseP

RnaseP Forward 5 AGATTTGGACCTGCGAGCG 3’ Primer
RnaseP Reverse 5 GAGCGGCTGTCTCCACAA GT3' Primer

\__Rnasep probet 5'FAM-TTCTGACCTGAA GGCTCTGCGCG-BHQ1-3' Probe WHO’
Naote: zl;a; a:;i RNase primer/probe sets were from published WHO protocol provided by Aprll Sth 20 1 3

. anta,
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HINO R 4 97 5 cn & 38 5 B At 4 £

Components volume (L)

100

2x RT-PCR Master Mix 12.5
primer-forward (40uM) 0.5
primer-reverse (40uM) 0.5
Probe (20 uM) 0.5
QuantiTect RT Mix 1
Template RNA 5.0
RNase Free H,O 5
Total 25

WHO, April 82013

W BITHTNO - R :}}% i wrpFE L fE
(Real-Time PCR) 7k Ji % it 22 2 g‘,:

The results are determmed If the quality controls work.

(1) The specimen is negative if the value of Ct is undetectable,

(2) The specimen is positive if Ct value is £38.0.

(3) It is suggested that specimens with a Ct higher than 38 are repeated.
The specimen can be considered positive if the repeat results are the same
as before i.e. Ct is higher than 38. If the repeat Ct is undetectable, the

specimen is considered negative.

WHO, April 82013
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Multicenter Evaluation of BioFire FilmArray Respiratory Panel
2 for Detection of Viruses and Bacteria in Nasopharyngeal
Swab Samples

FEER L FREPF -2 g g 4 e (Filmarray
Respiratory Panel 2 —RP2) £ 5 % F & &% 4 4 1L 5 F %10 i 0
Peit ¥ %k (9 5224 48) Ji FP# 3 (nasopharyngeal swab — NPS)

G2 Y LR R A A ok 2 0 R ATA T D
RPI.7MEPN 7 F ek ook PF R » 5k IE P & :}é“ﬁl:lﬁai > Bk R
& 229E ~ 75k /ﬁai HKU1 ~ %}k /ﬁai NL63 ~ %k :}gﬁi 0C43 ~
LUER R k4 (metapneumovirus) ~ A AR E A /G H A
AR 4~ AT p 4 HL ~ 2009 A% 4 HI (s
Bpd) AR p3H3 - BAmg pd ~ &l pd (1,2
34]) ~ e i g & s+ (RSV) ~ B P v% 7 (Bordetella pertussis)
Leber A L. et al. J Clin Microbiol. 2018;56(6):¢01945-17.
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s  Journal of
. [ ]
-L waronaoar Clinical Microbiology

Multicenter Evaluation of BioFire FilmArray Respiratory Panel
2 for Detection of Viruses and Bacteria in Nasopharyngeal
Swab Samples

AR (F) % L8 2 7 (Chlamydia pneumoniae) ~ & % 7
(Mycoplasma pneumoniae) ~ # & =¥ i )k 5+ (Middle East
respiratory syndrome coronavirus — MERS-CoV) (#7) » fe@l | P

*% f] (Bordetella parapertussis) (57) e

R et w T g o e B 5 ¢ e 2 1,612BNPSHAE
4 % 5 FilmArray RP2 - $ff %= 2 RP - 3 # PCR » frf? 3 it
T_A (sequencing) °

Fres fRe{rfHReaFWT % & A (agreement) 5
99.2% o % @ 5% OCA3 ~ F B "% [ > {eBIF P %" » RP2
HERMAFDBEIRDEER > 91.7%  Hory plks &

Leber A L. et al. J Clin Microbiol. 2018;56(6):¢01945-17.
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Multicenter Evaluation of BioFire FilmArray Respiratory Panel
2 for Detection of Viruses and Bacteria in Nasopharyngeal
Swab Samples

Py () e g skt &£ B5> 93.8%  RP27 14 1§ jp)
T Hf]i’fﬁvi K F]A| 0 T R AR R RER RS .
2% ¢ FilmArray RP2 #& 4 % %% & FilmArray RP $43t § L efex

R AL PR R PRE R R R X2 RKRPET
e BRI RER (P {rmg g 5 0% WUp 4 )i
SEET PR B VR L i gl R

Leber A L. et al. J Clin Microbiol. 2018;56(6):¢01945-17.
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Bl. Z et eif B 4 @ * FilmArray RP2 ehdk it 4 &

https://www.biofiredx.com/products/the-filmarray-panels/filmarrayrp/
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R A
5 i PR R B iG ER ER
Improve Clinical Mean ICU Days Duration of
Qutcomes per ICU Visit Antiblotics Use®

Using Standard Testing
.2 Days

€1 8%

2
» .

e EFS% -Fj * (e

[£ 1 RP2%% & 3233 * )
Improve Economic
Outcomes

https://www.biofiredx.com/products/the-filmarray-panels/filmarrayrp/
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% = . # * FilmArray RP2 2 #7v X 3f g % ik e (5 &
B ) AR L E K s S

TABLE 3 Prevalence of FilmArray RP2-detected analytes stratified by age group

Prevalence of analyte in indicated subject group

Overall =5 yrs 6-21 yrs 22-49 yrs
(n = 1,612) (n = 88S5) (n = 331) (n = 128)

Analyte No

Viruses

siratory syndrome
MERS-CoV
us 1

enza virus 2

Parainflue

Leber A L. et al. J Clin Microbiol. 2018;56(6):¢01945-17.
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#w . & * FilmArray RP2 fr¥ & ‘e 4p vt il 254
(positive percent agreement — PPA) 2 & 14 %2 &
(negative percent agreement — NPA)

TABLE 4 Performance summary and charactedistics of FilmAay RP2 versus those of the gomparator assaysd
PPA® NPA
Analyte TP/(TP + FN) TN/(TN + FP) 95% C1

Viruses
Adenovirus 70/74 1,490/1,53 95.9-97.6
Coronavirus 229E 112 1.7 4.6-98.5 1,595 9.7 99.3-99.9
Coronavirus HKU1 43/43 1 15 98.7-99.6
Coronavirus NL63 40/40 E 98.8-99.7
Coronavirus 0C43 4 66.0-898 7 99.3-99.9
Human metapneumovirus 5 90.8-99 1,529 9 99.0-9
Human rhinovirus/enterovirus 425/43 97.5 955 1,099/1 91.9-947
Influenza virus A 78/7! 95.3-10C 1.53 1 99.7-100

H1 1,609, 1 99.8-100
H1-2009 1,535/1 1 99.8-100
H3 474 C 1 1,605/1 1 99.8-100
Influenza virus B 78.5-1 5 L 99.5-100

Middle East respiratory syndrome 99.8-100

coronavir MERS-CoV
Parainfluenza virus 1 70.1-1¢ 1 99.6-100
Parainfluenza virus 46/47 99 5 99.0-99.7
Parainfluenz 43/45 7 4 98.8-99.7
Parainflue | 99.1-998

Respiratory syncytial virus 17 99.9 43 ¢ 97.5-989

Bacteria
Borde g prtussis (1S1001 7 48.7-97.4 1,605/1,605 99.8-100
Bordetella pertussis (ptxP 2 20.8-93.9 1,608/1,609 9 99.6-100

56.6-100 1,606/1,607 999 99.6-100

19.8-99.3 lo83/1.568 9.7 99.3-39.9

of sensitivity and specificity to indicate that a non-gold

tandard comp: PCR) was used for the analysis

Leber A L. et al. J Clin Microbiol. 2018;56(6):¢01945-17.
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# 7.1 * FilmArray RP2 % #7823 i & % e0 & 5 )% %
positive, false positive, true negative, and true positive)

TABLE 5 Results of discrepant investigation for FilmArray RP2

FNe

Discrepant investigation outcome® Discrepant investigation outcome

Original RP2 confirmed  RP2 unconfirmed  Original RP2 confirmed  RP2 unconfirmed
result (total)  (TN) (FN) result (total)  (TP) (FP)

1 3 48 50 8

1

ry syndrome
RS-CoV

Leber A L. et al. J Clin Microbiol. 2018;56(6):¢01945-17.
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Review

Next-generation sequencing technologies and their application to the
study and control of bacterial infections

]. Besser, H.A. Carleton, P. Gerner-Smidt’, R.L. Lindsey, E. Trees

Enteric Diseases Laboratory Branch, Center for Disease Control & Prevention, Atlanta, GA, USA

Besser J. et al. Clin Microbiol Infect. 2018;24:335-341.
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Bl= . Tk F S 2

g\ o>
R

E
’i\.%l}‘]i}%’ (WGS)%:% VR 0

Specimens Pure culture DNA extraction:
needed to be growth: 24 hrs
sequenced 48 hrs

DNA quality control:
30 min -1 hr

Raw data Template generation Pooling DNA library
quality control: and sequencing: and loading: preparation:
20 min 26-36 hrs 1-1.5 hrs 4-6 hrs

®

@
| " »

LR R
2P P |
o®P

s p

Fig. 2. Typical whole genome sequencing workflow in a clinical or public health laboratory.

Besser J. et al. Clin Microbiol Infect. 2018:24:335-341.
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22 KW LA P AT &RT L afisg o~ T
T (Gb/=x)~ F7| B PL K& (bp) > frifBt

Table 2
Characteristics, strengths and weaknesses of commonly used sequencing platforms

Platform | Instrument Throughput range [(Gh) Read length (bp) Strength Weakness

Sanger sequencing

ABI 3500/3730 0.0003 Upto 1 kb
Niumina

MiniSeq 1.7-75 =75 to =150
MiSeq 03-15 36 to 2300

Read accuracy and length Cost and throughput

Low initial investment Run and read length

MNextSeq 10-120
HiSeq (2500 101000
NovaSeq 50006000 20006000
TanTorrent

PGM 0.08-2

55 06-15
Proton 10-15
Pacific BioSciences

PacBio RSII

Sequel

Oxford Nanopore
MInloN 0.1-1

=75 to 2150
<50 1o =250
2250 to =150

Up to 400
Up to 400
Up ta 200
Up to 60 kb

Up ta 60 kb

Up to 100 kb

Read length, scalability
Throughput

Read accuracy, throughput,
Read accuracy, throughput

Read length. speed
Read length, speed,
Speed, throughput

Read length, speed
(Average 10 kb, N50 20 kb)
Read length, speed
(Average 10 kb, N50 20 kb)

Read length, portability

Run length

Run and read length

High initial investment, run
High initial investment, run

Throughput, homopalymers
Homopolymers
Homopolymers'

High error rate and initial

High error rate

High error rate, run length,

# The throughput ranges are determined by available kits and run modes on a per run basis. As an example of a 15-GB throughpur, thirty-five 5-MB genomes can be
sequenced to a minimum coverage of 40« on the [llumina MiSeq using the 3 600 cycle chemistry.

¥ Per one single-molecule real-time cell.

© Results in increased error rate (increased proportion of reads containing errors among all reads) which in turn results in false-positive variant calling.

Besser J. et al. Clin Microbiol Infect. 2018;24:335-341.
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HTNOAZ| & it i s 4 85 & F1A 51 ) (v b & 3§
(A/Chicken/Shanghai/S1053/2013)

- s
Vou are logged in 21 Wel- Yoo Wang - lagout

| worksats ) uptost [T match upioad ) sortings ) Analysis

Isalate nam. AfChicken/Shanghal/S1053/2013

Isalate 1D EPLISL_138583 Type. A [ HING

Tineage:

2013-04-03
Chicken

Sequence

segment_identifier

] AfChicken/'Shanghai/s /201 3PB2 EPI440682
AfChicken/Shanghal/S1053/2013PB1 ERFI440683
AfChicken/Shanghai/S1053/2013PA EPI440681
AfChicken/Shanghai/S1053/2013HA EPI440685
AfChicken/Shanghal/S1053/ 201 38P EPI440678
AfChicken/Shanghal/S1053/201 388 1 EPI440684
AfChicken/Shanghai/51053/2013MP EPI440680
AfChicken/Shanghai/51053/2013N5 EPI440679

formation

Submitter: Address: Warbin Veterinary Ressarch Ins

EpiFlu Database, GISAID, April 8t 2013
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g Téé; o e fﬁr’:—%‘ PB2 A 1 & 7| ) (74 JEI KB Fo ;E )
(A/Chicken/Shanghai/S1053/2013PB2)

5 2008 - 2013 | Tha GISAID Foundation f Use | Contas

EplFiu™

'J Waorksets 1 upload 3 Batch Uplead i_J Settings g Analysis
Lineage Identifier Length Accescion #
AT 2280 EPl440682

Atggaasgan LAARAGAASE RAgagAtitg atgtcacagt ctogemct ! tactg mcamasscas ggacea
a9 ta aagaatcceg gasgtggatg atggcastga
© tacggeng 2t

CRARLGATG CLOGATE ey 4 togetatgas
cacagtccat tatccamagg totatasaac saggtcgasa ggcccogttc
acttcageas ccaggttasn at sgacat = te teagt guag -

gATgtCATOA TQUAQETOQT ATEOCCABAC GRAQTEJQAQ COAJUATATT gacAtcagag cgattaccas
t

Aggactgean ARttgeseet EEAATggTO] CtTASATgTE
Tt © 2 gratatcgag grgttgoatt
atgttgatca gagtiteatt attgotgota gasatattgt
C :agtate reqett gagatgt gecatagtac acagattgge ggggttagga
tggttgacat Tgtggatat. TaAgUCAg CAATJUYTST AAggATCAgE
e gaagaagaag tgctoacagg
can At tangagtaca tgaaggatat acageeatte
tAAQJAAAQC MACCAJAAJA CTgATCCAAC g g gty
geantggtat totoacaaga ataanggeag 2 g e
gttasatccc atgocatcaac tEt tootgittoa StQy tt ==
ttgacaatgt satggggatg at tgcctgacat cattgagagg agtgagagtt
agtasantgy gagtagatgm -t tattgategt btett g ¢
gaggggasac gractoctgr gactataaca tattcatogr
tgatgty gg. ttagasatty ggmasatgta
aagattcaat ggtoccoaaga tootac t q Tt castcocotag tanage
tgccagagge caatatagtg g £
aaataatasa gotattacen t ~cegeeg tgrgaatgtg

EpiFlu Database, GISAID, April 8%, 2013
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Panel: Factors associated with increased morbidity and mortality from influenza*4°*>*
-3 A

1 iRt SY65 Kk ek B R H R bo 2 B B G e

2. X MFAR  F fE EE (20-404 ) B 4o 2 K ehb g e
3.t SR (o] 22K) ST EHR G LT R K -

wa
BARE = R RELGE RS (BRERR) RF -
#1918 £ fr1957& DIRGLR RO (TRRIRA :f,;q X 2EH = &K
B3 o
£20094 2 IRim R X R (THO0 7 A IRY Z AR BT R H 4
ARt & o

FAFFIfe LR PR PL SRS A i} o
Paules C and Subbarao K. Lancet. 2017;390:696-708.
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AT R

LR BiRine S48 RUMEF B fries I Fio R Df
A %'E\%ifgﬁ?% B o

2B B AARD 2R R (HIV) %% 7 CD4 e e
%S0 AR £ JUF B8R+ B4 (HAART) H{47= b ' -

3R AR LA B E R ORR (R0 LR el

R)Her e b -

FERG A

L & 4240 S 0p Ao SRR B ISAR  S ik E AR TRAR
B-T—P;?'{;)z,‘: )];‘5 N ’Jf;%ﬁj\ﬁf% N é_fg/ﬁ;ﬁgjﬂf ) frﬂw Bll;fffi A %’;—%—;i‘a deit = R oo

2. FIE 6 R A B RS A RS oS B %

43I R AR LI T & -

L Flenh B
1 BB AT (FEEHF 530 - [FITM3) B 73 4 5l g Grh % o

interferon-stimulated gene

Paules C and Subbarao K. Lancet. 2017;390:696-708.
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Jﬁﬁ L= =3 n\l:l *%
(gj Neuraminidase
Tetramer

HA
Haemagglutinin
Most antigenic
Trimer

M1
Matrix protein 1

@ Interacts with ribonucleoprotein,
@]

glycoprotein

M2

lon channel
Tetramer
PB1

Endonuclease, elongation
RNA polymerase subunit (Basic)

PB2
@ Cap recognition
RNA polymerase (Basic)

PA
@ RNA polymerase (Acidic)
NP
|
SuEkoprasl lan M. Mackay, PhD

W RNA binding, RNA synthesis Each coloured RNA segment Mirclogydowntinder.coii
represents RNA enclosed by NP. Colours indicate parental virus donor Last modified: 10JUL2018

https://figshare.com/articles/Influenza_virus/6817112

mEARBNERNBE R E

- IEFE AR BRI (Orthomyxoviridae)
- ERIEZ8ER(A ~ BE)E7ER(C - DEY)ERZRNA

« (IKNPEMERO 2 AAL - BE! - CEU K DEY
« ARl . A\BHE  SREALE - HEHYESLE
« BEY . R AR
o CABU : BB ANBEAE N BRRE R REAR
« DA : EEU'f%E;CFZ?Kq:% HABZEBEBURMIIARA
ARSI N oK IMNEE FIIHAEINA 2iEE R R AR ES B
JI[lﬂZ £ Z(Hemagglutinin, HA) - #£5187&

. %$%%Hﬁﬁa@(Neuram|mdase, NA) - H£F11%&
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~ H7, H, H10
w1, H3 €

http.//www.accessscience.com/search.aspx?root/D=802694

_THACESE EREBIARTT

(Influenza pandemics)

1918~19194% 1956~19574%  1968~19694 2009~20104

T AR 25 H AR B AR HAN 3 2 iRk
| 1 L ¢ | 1 ] 1 1l ¢~z 1 |
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1920 1950 1960 1970 2010

o ARRE(HINT) o ARER(H2N2) o ARz (H3N2)
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Year Subtype @ Estimate Origin of gene

Death
(million)
NA PA PB1 PB2 NP M NS
1918 HIN1  50~100 P V4 A 4 V4 V 4
1957 H2N2 174 & # & # # f »H«
1968 H3N2 1 # f P f »n« 'ﬁ‘ »H«
2009 HINL 0018 W f o M W™

Reid et al 2004, SOIA Novel et al 2009, Taubenberger et al 2005, Zimmer and Burke, 2009

=
St
St
&
>
o



=% .
MiAsEEY) T
g Release

Receptor /

containing

sialic acid ..

Neuraminidase| Zanamivir
inhibitors . .

i Oseltamivir

Peramivir

Amantadine
Rimantadine

Adamantanamine
derivatives

Uncoating
MFATAT
Endocytosis ATAF AT "

S0 FAFA
and fusion MFALFAF

RNA polymerase Favi piravir

inhibitors

. . . IMP dehydrogenase
Ribavirin  |inhibitors

De Clercq E. Nat Rev Drug Discov. 2006.

Mechanlsm of Neuraminidase Inhibitor

Neuraminidase actlvnty

0
R Budding virus
Host e ‘- i
cell . Neuraminidase cleaves receptor
%Q : S Hemagglutinin
%‘g:\.’ \ .‘ et /

'} el Rclease of
Receptor _'
containing — {3 new virions
sialic acid i)

Neuraminidase

Neuraminidase inhibitor

)2 Y2 ¢ N

/-\ Neuraminidase

\/ inhibitors

Receptor
containing ——&¢ 24 D \J
sialic acid
No virion
release
upﬂuﬂon
Cell :
membrane 2320

N EnglJ Med 2005;353:1363-73
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« M2 protein inhibitor
« Amantadine/Rimantadine
- MEEMEBERE - BalAEH
« Neuraminidase inhibitor
* Oseltamivir (oral) / zanamivir (INH) / peramivir (IV)
« MRATABEY TR
- MFmEsRE Z@EREE  BIEERER2REEBETMARAELD
« YEBOETR © RESEEAR - ARFEIRIE

« RNA polymerase inhibitor
« Favipiravir (Avigan)
- TERNARSHESERE - MHIRRAMANFEERERLM FEHE
- ARAEIIURE ( RREMPURRRSEEYEY )
=F T E ]
« Polymerase Acidic Endonuclease inhibitor
« Baloxavir marboxi (Xofluza)
- fEARMEURBEEBZMNERCap-snatching mechanism - a1l
MRRBEEIEE - TR FEETR BRSBTS
- 108FZE:5 5 0]
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[ELEESS FmEl/ SR Relenza Rapiacta Avigan Xofluza
g
2k 75ExBE RARAZ MERIHRER KEeEKR 20=EFTEKE
x1 300mg i - S
44 bR 2 200mg
B x5
ERA [ AR R pat-| mJi mJi
ESES >=11E1 >=57% >=11E~ A >=125 B #28E >=40kg
i = 75mgBID - 27,BID -5 A :300mg 1600mgBID - 40-80AF : CBREBXR
5 days days ( max 600mg ) 1 day 40mg ; KIR80AF : O
2-3mg/kg 5E 600mg BID - AREEXR80mg
BID 10mg/kg 4day
EIRERAELE 2 & = = &

Baloxavir(Xofluza®)

O02018F2REHAX % E LT
 BMARBELOAFTULELZERBA
« FHEARKSHATERE—M RN BESBES
O02018F10R8R=E#% &L
« BANRI2EMU EZERRA - BREA/NEA
I:I2019EEHY S B EERE
.5@%&)\&12@91J:§E§2AFUEB@”%§ MR ERE SR
« 2. A RL2EM ERER Y EBRT R ARTELRITERE
- FARE .
* 40-80 AT B ABER20 mgiE2fE / 80~ T LA LA AER20mgiE4 e
o mERIRAATT

https://www.xofluza.com/hcp/why-xofluza/mechanism-of-action.html
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Efficacy of oseltamivir treatment started within 5 days of @
symptom onset to reduce influenza illness duration and
virus shedding in an urban setting in Bangladesh:

a randomised placebo-controlled trial

CrossMark

Alicia M Fry, Doli Goswami, Kamrun Nahar, Amina Tahia Sharmin, Mustafizur Rahman, Larisa Gubareva, Tasnim Azim, Joseph Bresee,
Stephen P Luby, W Abdullah Brooks

Summa

Backgrounlyd Influenza causes substantial morbidity and mortality worldwide. Few data exist for the efficacy of Lancetinfect bis 2014;
neuraminidase inhibitors, which are the only readily available influenza treatment options, especially in low-income 14:109-18
settings. We assessed the efficacy of treatment with the neuraminidase inhibitor oseltamivir to reduce patient illness Published Online
and viral shedding in people with influenza, in whom treatment was started within 5 days of symptom onset, in an November22 2013

L http://dx doi.org/10.1016/
urban setting in Bangladesh. 53;3_3093(3;02 76

This online publication

Methods We undertook a double-blind, randomised, controlled trial between May, 2008, and December, 2010. Patients pas peen corrected.

with a positive rapid influenza test identified by surveillance of households in Kamalapur, Bangladesh were randomly The corrected version
allocated on a 1:1 basis to receive oseltamivir or placebo twice daily for 5 days. Randomisation lists for 1nd1v1duals first appeared at thelancet.
enrolled less than 48 h and 48 h or longer singg com/infectionon Janvary 20

SRR i ROl AR BN - MRS/ 218 1 TR

wash specimens at enrolment and 2, 4, and

. . ~

iy endpaints were duntion of dimie NI IS5 3 R TN B S WA f' *z 7JEE b f' AR
] Bresee MD, S P Luby MD) and

48 h since illness onset and the frequency of oseltamivir resistance during treatment. Analyses were intention
unless otherwise specified. This trial is registered with ClinicalTrials.gov, number NCT00707941.
International Centre for

Oseltamivir treatment for influenza in adults: a meta-analysis 3 @™ ®
of randomised controlled trials
Joanna Dobson, Richard | Whitley, Stuart Pocock, Amold S Monto

Summary

Background Despite widespread use, questions remain about the efficacy of oseltamivir in the treatment of influenza.
‘We aimed to do an individual patient data meta-analysis for all clinical trials comparing oseltamivir with placebo for
treatment of seasonal influenza in adults regarding symptom alleviation, complications, and safety.

Methods We included all published and unpublished Roche-sponsored randomised placebo-controlled, double-blind
trials of 75 mg twice a day oseltamivir in adults. Trials of oseltamivir for treatment of naturally occurring influenza-like
illness in adults reporting at least one of the study outcomes were eligible. We also searched Medline, PubMed,
Embase, the Cochrane Central Register of Controlled Trials, and the ClinicalTrials.gov trials register for other relevant
trials published before Jan 1, 2014 (search last updated on Nov 27, 2014). We analysed intention-to-treat infected,
intention-to-treat, and safety populations. The primary outcome was time to alleviation of all symptoms analysed with
accelerated failure time methods. We used risk ratios and Mantel-Haenszel methods to work out complications,
admittances to hospital, and safety outcomes.

Lancet 2015; 385:1729-37
Published Online

January 20, 2015

http-/fdx. doi org/10.1016/
S0140-6736(14)62449-1
This online publication has
been corrected. The corrected
version first appeared at
thelancet.com on
February 2, 2015,

See Comment page 1700
Depanmmwdiul
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noted a 21% shorter time to alleviation of all symptoms

95% CI 0-74-0-85; p<0-0001). The median times to alle '2 ‘ﬁ A HE % ]:}-L ‘ﬁ

groups (difference —25-2 h, 95% CI -36-2 to —16-0). Fo 703

effect was attenuated (time ratio 0-85) but remained ’=Z 571‘ LXE 1$ |;r=| }—I' I;un
150 J'G

intention-to-treat infected population, we noted fewer lo
than 48 h after randomisation (risk ratio [RR] 0-56, 95%
risk difference —3-8%, 95% CI -5-0 to -2-2) and also fe
0-17-0-81; p=0-013; 0-6% oseltamivir, 1-7% placebo, ris|
oseltamivir increased the risk of nausea (RR 1-60, 95% ¢
risk difference 3-7%, 95% CI 1-8-6-1) and vomiting
3-3% placebo, risk difference 4-7%, 95% CI 2-7-7-3).
or serious adverse events.

NIERE R
LR -

Interpretation Our findings show that oseltamivir in a
alleviation, reduces risk of lower respiratory tract complicatt®

of nausea and vomiting,

T gEARFIAEAR

I 4ERISR - 97.5 hrs /1227 hrs
4.9% / 8.7%
0;6% /1.7%

S2IR R TR
BRE T RO &



Efficacy of Oseltamivir

OQOutcome

Mortality
Hospitalization
Pneumonia

Otitis media

Cardiovascular events

Patients (Studies), n

681 (3)

150 710 (4)

150 466 (3)

78 407 (2)

100 830 (2)

il

-
_-__
-
.|

0.0

0.5 1.0

Favors Oseltamivir

Favors No

Pooled Odds Ratio
(95% Cl)

0.23 (0.13-0.43)
0.75 (0.66-0.89)
0.83 (0.59-1.16)
0.75 (0.64-0.87)

0.58 (0.31-1.10)
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Antiviral Therapy

Evidence summary for Oseltamivir

‘Outcome
Maortality

Hospitalization

ICU admission/mechanical
ventilation

Complications: pneumonia

Complications: cardiac
ewvents, induding myocardial
infarction, stroke, angina,
heart failure, sudden cardiac
death

Complications:
neuropsychiatric ewents,
including hallucination,
psychosis, schizophrenia,
paranoia, aggression/hostility
and attempted suicide

Complications: serious

adverse events (SAEs)

Persistent viral shedding

Emergence of resistance

https://apps.who.int/iris/bitstream/handle/10665/352453/9789240040816%20eng.pdf?sequence=1&isAllowed=y

Direct

8 observational studies
(n=4725), aOR 0.38 (95%
Cl 0.19-0.75), low-quality
evidence.

2 observational studies
(n=14 445), aOR 0.65 (95%
Cl 0.48—0.87), low-quality
evidence.

4 observational studies
(n=4074). aOR 1.07 (95%
€l 0.54-2.13), low-quality
evidence.

2 observational studies
(n=14 445), aOR 0.80 (95%
Cl 0.62—1.04), low-quality
evidence.

1 observational stu,

(n=37 482), aOR 0.41 (95%
Cl 0.34—-0.49), low-quality
evidence.

Mo data

No data

No data

No data

Indirect
Mo data

12 RCTs (n=7765), RR 1.07
(95% Cl 0.69—1.64), low-
quality evidence.

MNo data

12 RCTs (n=6494), RR 0.76
(95% C1 0.53—1.09), low-
quality evidence.

6 RCTs (n=3943), RR 0.49
(95% Cl 0.25—0.97), low-
quality evidence.

8 RCTs (n=5616), RR 0.93
(95% €1 0.43—2.03),
lowe-quality evidence and

3 observational studies
(n=359 228}, aOR 0.86 {95%
Cl 0.79-0.93), very low-
quality evidence.

13 RCTs (n=7324), RR 0.91

{95% Cl 0.56—1.46), low-
quality evidence.

4 observational studies
(n=449), OR 0.51 (95% C1
0.21-1.23), very low-quality
evidence.

& observational studies
(n=3549), OR 1.77 (95% Cl
0.84—-3.74), very low-quality
evidence.

Conclusion

Oseltamivir therapy may
reduce mortality in this
patient population. Low
confidence.

Oseltamivir may reduce
hospitalization in this patient
population. Low confidence.

Oseltamivir may have little to
no effect on ICU admission/
mechanical ventilation in
this patient population. Low
confidence.

Oseltamivir therapy may
lower the risk of pneumonia
in this patient population.

Oseltamivir BE{E

Low con

Oseltamil
to mo eff
neurops;
this patig
confiden

Oseltamil
no effec]
Low conft®

It is uncertain whether
oseltamivir has any effect

on persistent viral shedding.
Very low confidence.

It is uncertain whether
oseltamivir has any effect on
emergence of resistance. Very
low confidence.

1. 62%3ETE kS
2. 35% R = b
3. 20%7E = Hiii 3¢ {7 3¢ i AY [ B




Zanamivir

e Zanamivir(10mg BID for 5 days) inhaled early in the course in
previously healthy adults and children 5-12 years old shortens the
times to illness resolution and return to usual activities by 1-3 days.

* In individuals with influenza B illness, zanamivir reduces the medial
duration of fever by 32% from 53 hours to 36 hours, compared to

oseltamivir

.

Figue 1 Pets of the DISKHALER

Evidence summary for Zanamivir

 Outcome

Direct

Martality 1 obsarvational study
(n=87), a0R 0.47 (95% O
0.02-8.97), very low-guality
evidence.

Hospitalization Nodata

ICU admissionfmechanical Nodata

wentilation

Complications: pneumonia Nodata

Complications: cardiac Nodata

events, including myscardial
infarction, stroks, angina,
heart failure, sudden cardiac
death

Indirect

16 RCTs, incomplete data

leading to inability to

generate a pooled estimate
all-cause mortality.

1 observational study
[n=4674), a0R 0.58 (35% C1
0.30-1.13), very lowe-quality
evidence,

1 observational study
(n=87), a0R 1.18 (95% CI
0.29-4.83), very low-quality
evidence.

13 RCTs (n=6613), RR 0.B7
(95% Cl 0.57-1.32),
lows-quality evidence and

1 observational study
[n=4674), OR 1.17 (95% CI
0.58-1.39), very low-quality
evidencea.

11 RCTs (n=5204), RR 0.98
{95% C1 0.50-1.91), low-
quality evidence.

Conclusion

It is uncertain whether
inhaled zanamivir therapy
has any effect on the risk
of death in this patient
population. Very low
confidence.

It is uncertain whether
inhaled zanamivir therapy
has any effect on the risk
of hospitalization in this
patient population. Very low
confidence.

It is uncertain whether
inhaled zanamivir therapy|
has any effect on the risk
KU admissionfmechanica
wentilation in this patient
population. Very low
confidence.

Zanamivir : uncertain

£ EbE

56T b -
[ B

EIERE

Inhaled zanamivir therapy
may have little to no effe

on the risk of pneumonia
this patient population. Low
confidence.

Inhaled zanamivir therapy
may have little to no effect
an the risk of cardiac events
in this patient population.
Low confidence.

https://apps.who.int/iris/bitstream/handle/10665/352453/9789240040816%20eng.pdf?sequence=1&isAllowed=y



Peramivir

- IRZEEH
- Severe hospitalized patients (ICU with organ failure)

« Poor response to the other NAls
« Poor Gl absorption of oral medication
« Lower respiratory tract infection, difficult to using inhaled anti-viral agents

« Avian flu (H7N9 influenza)
RBFREEEE - BEFEHR
 NERWMEMRN  KEREEBREER

Favipiravir

« RNA polymerase inhibitor
dEEGE - [RITEABEREANER  KERisEERSEN
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Baloxavir marboxil

- %I CAPIRZ 1 A TEE 2R 42 | L im s mRN ARV EE 5%
* [ROseltamivirfGER - R ERNRENEE -
- MIEEEES] - BaloxavirE Il RSB B E Sk &R L&Y

&HE /]
OseltamivirfR ) Za2

R 4HAN

RERIIHIRRBEAE

Use of Ribavirin to Treat Influenza

TO THE EDITOR: Ribavirin, an antiviral drug with
in vitro activity against both DNA and RNA vi-
ruses, is approved in the United States for the
treatment of hepatitis C and respiratory syncytial
virus.! Hepatitis C is treated with approved oral
formulations in combination with interferon prod-
ucts; respiratory syncytial virus is treated with an
aerosol formulation. Intravenous ribavirin is not
currently approved in the United States,

tion of therapy and the onset of symptoms (or
viral inoculation in challenge studies), and the
reporting of clinical outcomes, microbiologic
data, and adverse events. Reported adverse events
were consistent with the labeling of approved
aerosol and oral formulations.*>

Since the late 1980s, clinicians have requested
access to intravenous ribavirin from the manu-
facturer to treat patients with life-threatening

Clinical data regarding its efficacy have been

inconclusive; thus, it is not recommended
for the treatment of influenza infection

N Engl J Med 2009; 361:1713-1714



Combination therap

Oseltamivir, amantadine, and ribavirin vs. Oseltamivir

» Lower nasopharyngeal swab
polymerase chain reaction at day 3

» No clinical endpoint improvements,
including median duration of
symptoms and duration of fever

Lancet Infect Dis. 2017;17(12):1255

y Total (n=454) Combination Monotherapy pvalue
group (n=230) group (n=224)
Day0 454 230 224

Median viral count, 65 (5-4-7-4) 6-4 (5:6-7-2) 6.7 (5-1-7-7)

log,, copies/mL

zLLOQ 421 (93%) 221 (96%) 200 (89%)

=LOD, <LLOQ 13 (3%) 4(2%) 9 (4%)

<LOD 20 (4%) 5 (2%) 15 (7%)

f pay3 437 221 216 ,. |
Median viral count, 3-4(32-46) 34(3-2-42) 3-9(32-5.0) 0-004
log,, copies/mL
2LLOQ 152 (35%) 65 (29%) 87 (40%) 0-009
=LOD, <LLOQ 47 (11%) 22 (10%) 25 (12%)
<LOD 238 (54%) 134 (61%) 104 (48%)

| pay7 431 216 215 S
Median viral count, <32 (<3-2-3-4) <32 (<32-3-4) <3:2(<32-34) 0338
log,, copies/mL
=LLOQ 43 (10%) 19 (9%) 24 (11%) 024
>LOD, <LLOQ 11(3%) 4 (2%) 7 (3%)
<LOD 377 (87%) 193 (89%) 184 (86%)

Data are median (IQR) or n (%).Primary endpoint was the percentage of participants with virus detectable by PCR
(ie, 2LLOQ and 2LOD, <LLOQ). LLOQ=lower limit of quantification of PCR assay. LOD=limit of detection of PCR assay.

Table 2: Influenza virus over time in the efficacy population

Meta-analysis Estimates of Time to Alleviation of
Influenza Symptoms (TTAS) and Complications

1.25(0.70-2.23)

1.34(1.05-1.71
A

2
o100

= 1:2 0

1

16[RS,

0.97 (0.73-1.29)

0.90 (0.77-1.05)

0.90 (0.73-1.09)

0.89 (0.70-1.13)

0.84 (0.71-0.99)

0.67 (0.58-0.77)

1.07(0.60-193

dlld

Deld

dllO 0
o100

0.93 (0.71-1.20)

0.92 (0.69-1.23)

0.92 (0.71-1.18)

0.87 (0.67-1.13)

0.69 (0.54-0.88)

1.00(0.86-1.15

0.99(0.81-1.21

0.82 (0.72-0.92)

0.65(0.37-1.16)

0.61 (0.49-0.75)

0.65 (0.41-1.02)

0.67 (0.40-1.12)

0.94 (0.86-1.02

0.51 (0.32-0.80)

JAMA Network Open. 2021;4(8):€2119151. doi:10.1001/jamanetworkopen.2021.19151



Inhaled Zanamivir vs Oral Oseltamivir to Prevent Influenza-
related Hospitalization or Death: A l\!ationwide Population-
based Quasi-experimental Study &&2{RERE

« 2013-2014, 2014-2015, 20152016 =Em R EN T FE A E N B R IRER EL AT
o IKFERBEE R EFRCEE - LEEREZE48/\FFAE Hoseltamivirgizanamivirfa 214 XA A

RSB T RILE R
Table 2. Crude and Propensity Score-Weighted Incidence Rates of Hospitalization or Death Within 2 weeks"
Crude Propensity Score-\Weighted

Principal Diagnosis for Hos-  Number of Number of Adjusted Hazard Ratio
pitalization or Death Ewvents Total Person- Days  Incidence Rate Events Total Person-Days  Incidence Rate §{95% Confidence Interval)
Influenza, influenza-like illness, or pneumcmi.’ah

Zanamivir 10 840 579 476 0.019 14 998 579 461 0.026 1

Oseltamivir B557 250 909 0.026 6557 250 901 0.026 1.01 (.96-1.06)
Influenza®

Zanamivir 7229 579 949 0.012 10 156 579 943 0.018 1

Oseltamivir 4220 251 588 0.017 4220 251 557 0.017 0.96 (.90-1.02)
Influenza-like illness®

Z ivi 1

e Zanamivir#oseltamivirI R EHTEEER
Oseltamivir _ . 1.01 (.96-1.06)
| —————————————

CID 2022:XX (XX XX)
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Influenza vaccine in 2020-21 in UK

Age Group Recommended Live Types of flu Reason for
Vaccine vaccine? strains recommendation
protected

Children aged 6 LAIV is not suitable for

months to 2 years quadrlvalent Four children under two
vaccine (QlVe)

Children aged Live attenuated Nasal vaccine helps to

2 -17 years influenza vaccine Yes Four reduce spread of flu virus
(LAIV) in children

Adults aged Quadrivalent ‘Quadrivalent vaccines

18 - 64 years influenza vaccine: protect against four
Egg-grown (QIVe) No Four types of flu strain
Cell-based (QIVc)

Adults aged Adjuvanted “Adjuvant” is added to

65 or over trivalent influenza No Three the vaccine to make it
vaccine (aTlV) more effective in older

people

https://vk.ovg.ox.ac.uk/vk/inactivated-flu-vaccine



s Influenza A

s Influenza B

e %, |CU Influenza A

----- % ICU Influenza B

50

45

- 40

w
w

+ 30

Number of hospitalizaions

:

- .
. .

Season-specific
distribution (%) of
influenza viruses
circulating in the

community by type

2005-06

2006-07

Pandemic

2010-11

2011-12

% of ICU admissions

2012-13

Clin Infect Dis 2014 July 15

Match and Mismatch
Between the Vaccine

and Circulating Strains
of Influenza B Viruses

Clinical Infectious Diseases® 2014;59(11):1519-24

Lineage- Lineage-
Level Level
Vaccine Vaccine
Vaccine B Circulating B Match,  Mismatch,
Season Lineage Lineages % %
1999-2000 Yamagata Yamagata (100%) 100 0
2000-2001 Yamagata Yamagata (100%) 100 0
2001-2002 Yamagata Yamagata (100%) 100 0
2002-2003 Victoria  Victoria (90%), 90 10
Yamagata (10%)
2003-2004 Victoria  Yamagata (60%), 40 60
Victoria (40%)
2004-2005 Yamagata Yamagata (100%) 100 0
2005-2006 Yamagata Victoria (95%), 5 95
Yamagata (5%)
2006-2007 Victoria  Yamagata (100%) 0 100
2007-2008 Victoria  Yamagata (100%) 0 100
2008-2009 Yamagata Victoria (100%) 0 100
2010-2011 Victoria  Victoria (90%), 90 10
Yamagata (10%)
2011-2012 Victoria  Victoria (100%) 100 0
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Disadvantages of egg-based vaccine

Supply of eggs Haemagglutinin proteins mutation
Egg allergies H3N2

1. ESMO Open. 2019;4(1):e000481
2. Vaccines. 2018;6(19):E19
3. NPJ Vaccines.2018;3:44



Cell - based influenza vaccine

TIVc/TIVe Phase 3, randomized, placebo-controlled, multicenter
study (2007-2008) in the US, Finland, and Poland

18-49yrs

18-64 yrs/ TIVc/QIVe Phase 3, randomized, double blind, multicenter
>65yrs study (2013-2014) in the United States

TIVc/QIVe Phase 3, randomized, double blind, multicenter

4-17 yrs study (2013-2014) in the United States

2/3-17 yrs Phase 3, randomized, observer blind, multicenter study (2017-
y 2019) in EUR, South America, AST, ASIA

Post-marketing study, randomized, observer blind,
multicenter study (2017-2019)

6m-2 yrs

Frey S et al. Clin Infect Dis. 2010;51:997—1004
Bart S et al. Hum Vaccin Immunother. 2016;12(9):2278-2288
Hartvickson R et al. /nt J Infect Dis. 2015;41:65-72

3

2022-2023F i Kz @tk

b

4

- BB
- A/ /2570/2019 (HIN1)pdmQ9
« A/Darwin/9/2021 (H3N2)
« B/Austria/1359417/2021 (B/Victoria)
« B/Phuket/3073/2013 (B/Yamagata)
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Vaccine Efficacy %7 / Effectiveness At

Efficacy
(1 - relative risk) x 100

* Relative risk was the ratio of the percentages of vaccine recipients with
influenza to placebo recipients with influenza(P vaccine/P placebo)

Effectiveness
1 — adjusted odds ratio [aOR] x 100

* The result is acquired under normal circumstances in the real world

Drugs (2019) 79:1337-1348



Centers for Disease Control and Prevention
CDC 24/7: Saving Lives, Pratecting Pecple™

Influenza (Flu)

Seasonal Influenza (Flu) ~ Flu Vaccines Work

A Seasonal Influenza (Flu)

About Flu t W‘O rk?

Who is at High Risk for Flu
Complications

This Flu Season
Prevent Flu

How effective is the flu vaccine?

Flu Vaccines Work

AL INAex

Search Q

CDC conducts studies each year to determine how well the influenza (flu) vaccine

6 OO O

Vaccine Effectiveness: How Well Do the Flu Vaccines

Questions & Answer A REN 2 ¥ = M R W E=-£73 7/ k=Y S A
Espafiol | Other Languages ,_Zr B% 1EErrE’JH Rﬁ40'60%

On this Page

How effective is the flu vaccine?

How Well Flu Vaccines Work

CDC's Vaccine Effectiveness
MNetworks

How Vaccine Effectiveness and
Efficacy are Measured

protects against flu iliness, While vaccine eff VE) can vary, recent
studies show that flu vaccination reduces the risk of flu illness by between

40% and 60% among the overall population during seasons when most
circulating flu viruses are well-matched to the flu vaccine. In general, current flu
vaccines tend to work better against influenza B and influenza A(H1N1) viruses
and offer lower protection against influenza A{(H3N2) viruses. See “Does flu
vaccine effectiveness vary by type or subtype?” and “Why is flu vaccine typically
less effective against influenza A H3N2 viruses?” for more information.

What factors influence how well
the vaccine works?

What are the benefits of flu
vaccination?

Is the flu vaccine effective against
all types of flu and cold viruses?

FLU vaccine effectiveness varies by

type or subtype

Pooled VE far all study participants irrespective of age.

Influenza type/subtypes Mo, of studies Pooled VE for all seasons (95% CI) I-squared statistic (%) Publication bias (Egger’s test p-value)
and analyzed subgroups
A{HIN1)pdmag
Morthern hemisphere 39 56 [51-60) 464 0.03
Southern hemisphere 11 64 (53-72) 0.0 0.54
Africa 1 44 (-63-81) NA NA
Asia 3 67 (37-83) 54.2 NA
Europe 22 51 [44-56) 0.0 0.66
North America 14 GO (53-66) 718 =001
Deeania 1] 65 (54-73) on 040
Antigenically similar vaccine 45 57 (53-61) 448 =0.01
Antigenically pai v similar vaccine 5 42 [-4-G8) 0.0 NA
Antigenically dissimilar vaccine - -
FEUESHEMESTP - HIN2 : 22-42
=A v/l 00 059
b 97) NA NA
B : 42-56%; HIN1 : 56-649 8
. - (o) ’ - 156 0.59
774 025
Oceani 10 41 (30-50) 0.0 017
Antigenically similar vaccine 24 36 (31-41) 189 0.67
Antigenically partially similar vaccine 11 22 (14-30}) 27.2 naz
Antigenically dissimilar vaccine 14 1({-15tw 14) 468 095
Influenza B
Northern hemisphere 36 42 (34-49) 713 0.59
Southern hemisphere mn a6 (45-64) 26 nin
Alrica 1 32 (-217-85) NA NA
Asia 4 18 (-49-54) B8.1 NA
Europe 19 40 (29-50) 50.3 027
MNorth America 13 51 [46-55) 0.2 046
Oceania 9 56 [44-65) 10.4 NA
Antigenically similar vaccine 27 51 (47-55) 252 0.66
. Antigenically partially similar vaccine 1m0 39 (20-54) 392 023
Vacc|ne 39 (2021) 1225—1240 Antigenically dissimilar vaccine a 20 (-9 o 41) 731 NiA
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EMR

Pocbed VE for all study of age,
Influerza type/subtypes Mo of studees. [l Poaled VE for all seasons (95 C1)
and analyzed subgroups
AHIN im0
Narthern hemisphere L] 56 (51-80)
Southern hemisphers 2} 64 (53-72)
Alfrica 1 A4 (-63-81)
Asia 3 67 (37-81)
Europe Erd 51 (44-56)
North Anserica " 60 (53-66)
Oceania 0] B5 [54-73)
Antigenically similar vaceine a5 57 (53-61)
Antigenically partially similar vaccine 5 42 (-4-88)
Antigenically dissimilar vaccine o
ALHINZ)
Northern hemisphere ELS 2(15-29)
Southern hemisphere 1 42 (31-51)
Alrica 1 B2 [-24t097)
Asia 4 1(-33-27}
Europe 19 )
Meth Asmserics 15
Oceanis L]
Ansigenically similas vaccine 24 16 (31-41)
Antigenically partially similar vaccine n 22 (14-30)
Antigenically dissimilar vaceine T 115 14)
Influenza &
Northern bemisphere 36 42 {14-49)
Southern hemisphere 0 46 (45-84)
Africa 1 32 (-217-85)
Asia 4 18 (-49-54)
Europe 19 40 (29-50)
North America 1 51 [45-55)
Oveansa 9 56 (44-85)
Amtigenically similar vaccine n 51 (47-55)
Antigenically partially similar vaccine 10 39 [20-534}
Amtigenically dissimilar vaccine ] 20(-9w41)
A influrnra
Narthern hemisphere 8 17 (42-41)
Southern hemisphere 18 54 (48-39)
Alrica ] 62 [38-77)
Asia 7 23 (=8 1o 45)
Europe kL) 34 (25-42)
Karth America 17 45 (39-50)
Dewanis 1 53 [47-58)
Amigenically similar vaccine 46 49 (45-53)
Antigenically partially simlar vaccine 26 27 [20-34)
Antigenically dissimilas vaccine 4 9 (-28-8)
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Publication bias (Egger's test p-value)

VE = vaccine effectiveness; NA = not applicable,
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2019-20 Seasonal Influenza Vaccine
Effectiveness — United States,

TABLE 2. Number and percentage of outpatients with acute respiratory iliness and cough (N = 4,112) receiving 2019-20 seasonal influenza vaccine,
by influenza real-time reverse transcription-polymerase chain reaction (RT-PCR) test result status, age group, and vaccine effectiveness® against
all influenza A and B, B/Victoria and A(H1N1)pdm09 — U.S. Influenza Vaccine Effectiveness Network, October 23, 2019-January 25, 2020

Vaccine 39 (2021) 1225-1240

Infii -positive il gati Vaccine effectiveness
Vaccinated Vaccinated Unadjusted Adjusted?
Influenza type/Age group Total no. (%) Total no. (%) % (95% ClI) % (95% CI)
Influenza A and B
Overall 1,060 390(37) 3,052 1,682 (55) 53 (45t0 59)
Age group
6 mos-17 yrs 462 142(31) 934 492 (53) 60 (50 to 69) 55 (42 to 65)
18-49 yrs 413 143 (35) 1,084 452 (42) 26 (6to 42) 25(3to41)
=250yrs 185 105 (57) 1,034 738(71) 47 (27 to 62) 43 (19 to 60)
= N = = t ﬁ % (o) 60 (52 to 66) 50 (39 to 59)
2019-2020F =Bl =B 45% -
= rz ,“‘ I I}R 1EE HJ, ﬂ‘t ’_2 j— ' l |; 62(51t071) 56 (4210 67)
o
;K*EIIIL 5 5 ILE T /3 54 (42 10 64) 32(11t048)
7E6{E B L Z175% iR P IRE N &F(>50%)
Age group
6 mos-17 yrs 98 35 (36) 934 492 (53) 50 (23 to 68) 51(22to 69)
18-49 yrs 125 48 (38) 1,084 452 (42) 13 (-27 to 40) 5(-45t037)
=50 yrs 103 55 (53) 1,034 738(71) 54 (31 to 69) 50 (20 to 68)

* Vaccine effectiveness was estimated as 100% x (1 — odds ratio [ratio of odds of being vaccinated among outpatients with CDC's real-time RT-PCR influenza-positive
Its]); odds ratios were estimated using logistic regression.

test results to the odds of being vaccrna'bed amang ol

patients with influenza

1 Adinictar frr chiche cita ama A cav

gative test

lhaalth har Af daue fram illnace ancat tnanrallmant and manth afillnace icina lanictie ranraceinn
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Influenza Vaccine Effectiveness Against Hospitalization in
the United States, 2019-2020

Mark W. Tenforde,"” H. Keipp Talbot,” Christopher H. Trabue,” Manjusha Gaglani,' Tresa M. McNeal,’ Arnold S. Monto,’ Emily T. Martin,’

Richard K. Zimmerman,’ Fernanda P. Silveira,” Donald B. Middleton,” S ha M. Olson,’ Rebecca J. Garten Kondor," John R. Barnes,'

Jill M. Ferdinands,’ and Manish M. Patel"; for the Hospitalized Adult Infi Vaccine Effecti Network (HAIVEN) Investigators

"Influenza Division, National Center for Immunization and Respiratary Diseases, Centers for Disease Contral and Prevention, Atlanta, Georgia, USA, “Vanderbilt University Medical Center,
Mashville, Tennessee, USA, ’Umve_rsny of Tennessee Health Science Center, Saint Thomas Health, Nashville, Tennessee, USA, *Baylor Scott and White Health, Texas A&M University Callege
of Medicine, Temple, Texas, USA, “University of Michigan School of Public Health, Ann Arbor, Michigan, USA, “University of Pittsburgh School of Medicine and University of Pittsburgh Medical
Center, Pittsburgh, Pennsylvania, USA

Background. Influenza causes significant morbidity and mortality and stresses hospital resources during periods of increased circu-
lation. We evaluated the effectiveness of the 2019-2020 influenza vaccine against influenza-associated hospitalization in the United States.
Methods. 'We included adults hospitalized with acute respiratory illness at 14 hospitals and tested for influenza viruses by
reserve-transcription polymerase chain reaction. Vaccine effectiveness (VE) was estimated by comparing the odds of current-season
influenza vaccination in test-positive influenza cases vs test-negative controls, adjusting for confounders. VE was stratified by age
and major circulating influenza types along with A(HIN1

Results. A total of 3116 participants were included, inclu 2 0 1 9 - 2 O 2 0 E ; 5“tt !Eg ”ltL ’_2 r oy 7‘-\& %4 1

seven percent (n = 2079) received vaccination. Overall adj

279%-52%). VE against A(HIN1)pdm09 viruses was 40% (95 j: ¥ *E ;}ItL rz ,“‘ I Bﬁl 1EE 4 W;ﬁ ﬁE BJT; | l |}“ o

A(HIN1)pdm09 subgroups (representing 90% of sequenced

34%-75%) whereas no VE was observed against the other group (5A + 156K) (-1% [95% CI, -61% to 37%]).
Conclusions. In a primarily older population, influenza vaccination was associated with a 41% reduction in risk of hospitalized

influenza illness.
Keywords.  influenza; vaccine effectiveness; hospitalization; elderly; immunocompromised.
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Influenza Vaccine Effectiveness for Prevention of Severe
Influenza-Associated Illness Among Adults in the United
States, 2019-2020: A Test-Negative Study

Carlos G. Griialva,"' Leora R. Feldstein," H. Keipp Talbot,' Michael Aboodi,* Adrienne H. Baughman,' Samuel M. Brown,* Jonathan D. Casey,'
Heidi L. Erickson,® Matthew C. Exline,’ D. Clark Files,” Kevin W. Gibbs,” Adit A. Ginde,’ Michelle N. Gong,” Natasha Halasa,' Akram Khan,®
Christopher J. Lindsell,' Samuel K. Nwosu,’ Ithan D. Peltan,’ Matthew E. Prekker,’ Todd W. Rice,' Nathan I.Shapim.'ll Jay S. Steingrub."
‘William B. Stubblefield,' Mark W. Tenforde,” Manish M. Patel,” and Wesley H. Self'; for the Influenza and Other Viruses in the Acutely Il (IVY)
Network"

"anderbilt University Medical Center, Nashville, Tennessee, USA; “Influenza Division, Centers for Disease Control and Prevention, Atlanta, Geargia, USA; *Montefiore Medical Center, Albert
Einstein College of Medicing, Bronx, New York, USA; “Intermountain Medical Center and University of Utah, Salt Lake City, Litah, USA; *Hennepin County Medical Center and the University of
Minnesota Medical School, Minneapolis, Minnesota, USA: *The Ohio State University, Columbus, Ohio, USA; "Wake Forest Schaol of Medicine, Winston-Salem, Morth Carolina, USA; *University
of Colorado School of Medicine, Aurora, Colorado, USA; ﬂUr\agun Health and Science University, Portland, Qregon, USA; "Beth Israel Deaconess Medical Center, Boston, Massachusetts, USA; and
""Baystate Medical Center, Springfield, Massachusetts, USA

Background. Influenza vaccine effectiveness (VE) against a spectrum of severe disease, including critical illness and death, re-
mains poorly characterized.

Methods. 'We conducted a test-negative study in an intensive care unit (ICU) network at 10 US hospitals to evaluate VE for preventing
influenza-associated severe acute respiratory infection (SARI) during the 2019-2020 season, w

S e
drifted A/HIN1 and B-lineage viruses. Cases were adults hospitalized in the ICU and a targete 2 O 1 9 - 2 O 2 O E =
spectrum of severity) with laboratory-confirmed, influenza-associated SARI. Test-negative con| S

hospital, timing of admission, and care location (ICU vs non-ICU). Estimates were adjusted for ag a (o) :t — |

Results.  Among 638 patients, the median (interquartile) age was 57 (44-68) years; 286 (4 |; 1& 3 2 /o I) | L !E‘Z E E J_ll Bnn o
and 42 (6.6%) died during hospitalization. Forty-five percent of cases and 61% of controls
overall VE of 32% (95% CI: 2-53%), including 28% (~9% to 52%) against influenza A and § E 1 8 49 ﬁ E g q: ’ﬁ /\Q y}
was higher in adults 18-49 years old (62%; 95% CI: 27-81%) than those aged 50-64 years ( 5, 95 X E_
(~3%; 95% CI: —97% to 46%) (P = .0789 for interaction). VE was significantly higher agains o o
CI: 4-96%) than nonfatal influenza illness.

Conclusions. During a season with drifted viruses, vaccination reduced severe influenza-associated illness among adults by
32%. VE was high among young adults.

Keywords.  influenza; vaccine effectiveness; critical illness; vaccination; immunization.
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Historical path of the development of
influenza vaccine

1930 - Firts experimental influenza vaccines (egg)
1940 - Inactivates influenza vaccines (egg)
1960 - Split influenza vaccines (egg)

1980 \:> Subunit influenza vaccines (egg)

* Influenza vaccines cell-culture derived (MDCK)
5

2013 |

2001

,~ Modern DNA technology (Flublok)

2015 ) Universal influenza virus vaccine

Vaccines 2017, 5, 18

Non-egg-based Influenza Vaccines

Company Phase Administration Reference
Recombinant Company Phase Administration Refi e
BiondVax Phase I11 Oral [19] Adjuvant—novel
Imutex Phase II 5C [20] BlueWillow Phase I Nasal [34]
Recombinant—VLP Nitto Denko Phase | Sublingual [35]
Novavax Phase I11 ™M [21]
Mercia Phase II M [36]
Osivax Phase II ™M [22] Adjuvant—toxin
Medicago Phase Ill/discontinued M [23] Mucosis Phase I Nasal [37]
Medigen Phase 11 M [24] Eurocine Phase I/11 Nasal [38]
Recombinant—HS5 protein fragment
Generex Phase [ Oral 251 Advagene Phase [1 Nasal [39]
Live attenuated e mRNA
Codageni Phase I Nasal 26 .
genix [26] Therpentics Phase I M [40]
FluGen Phase Il Nasal [27] T
Vivaldi Phase 11 Nasal [28] Inovio Phase I M [41]
Virosomes
Polymun Phase I i Nasal [29] Mymetics i I Nasal )
Vector—adenovirus Dendritic cells
Vaccitech Phase I1 m [30] CEL-SCI Phase 1 ™ @3
Vaxart Phase II Oral [31]
Altimmune Phase II Nasal [32]
Vector—alphavirus
AlphaVax Phase II ™ [33]

Vaccines 2017, 5,18



Potential steps and technologies to improve
influenza vaccines

Improved * High dose vaccines
effectiveness + Addition of adjuvants
especially in * New delivery methods e.g. nanoparticles
elderly * Non-egg based technology

*?DNA/RNA-Protein prime boost

Effective against ;DNA/IRNAII ve attenuated
drifted H1/H3 Headless HA
*?M2e
S CTEETETNE S Partially Universal vaccine
Group 1 or Group 2 EFSEUTE G
HA types «?Conserved elements
Effective against all Unlversal llkvaccme
2 2 *?Stem epitopes
influenza A viruses
*?Conserved elements

Effective against all . .
Truly universal vaccines
*?Conserved elements

influenza A/B
viruses

Microorganisms 2020, 8 1745
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SARS COV-2 /124H
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_ Spike (S1&S2)
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SARS-CoV-2 Variant

Mame
- rHame
WHO labell?] (Pango ¢ ) First detected Known attributes
. extstral
Rresge™) substitutions in
bold)
Alpha waarn ZO0L/S01Y.1 ang/70 United Kingdam - ~50% inueased transmission(2)
alaav - based on i t and case fatality
(ranak-) atey (3!
(Sagar=) - on neutralization by monodonal antibody therspies®
N = Bamlanivimab-etesevimab: Mo change in susceotibility (1]
Hzo1Y « Casirivimab-i b: No change in bl
AS700 * Sotrovimab: Mo change in susceptibility 18]
0814G o [Fimimal imp ] on Ae. By and post- sars
PEB1H
Bata B3N ZOH/S01VE HALTN South Africa - _~50% increased irs)
=| Significant impact|on neuf by some ¥
SRR TeraniEs
+ [Bamlanivimab etesevimab: Pnlikely to be active (>45 fold decease in
susceptibiity )<
- Mo changs =1
- b Mo change in su te1
w[ ol n neutr ion by and post ination
sera
Garmma Pl 20X/501Y.V3 Japan/Brazil - n LT By same ¥
TET AT
FET IR Unlikely ta be active (=511-fold decrease in
CoTET e
* Casirivimab-imdevimab: Mo dhangs in susceptibility (31
- i b Mo chanoe in ility (%]
- nat | and post-vaccination aeral? )
Dalta B1.G61F.2Y 204 T19R India = Increased transmissibility compared with 8.1.1.7 (alphajl1s]
(Grazn=) - based on assodated hospitalization race
a1ss e
arsy = [Ferentat Trmmal redueTen | by ¥
L1l = |[Potential modest/modaerate reduction pn vaccine elfectivanass aganst
T TP SR Lari hefacs S At aitocvanass
TAFEK against severe diseasel17 20
06814G
PEBIR
oe30M
Epsilon B.1. 427 and 20C/S:A52R LASIR US-Caltormia & ~20% Increased rransmissibilicy (211
B.1.aza’ @ - N new by some v
TAO1 (- 1.429 anly) e aps s
WISEC (5.1.428 + Bamlanivimab. etesevimab: Unlikely ko be active (7.4 fold decrease in
ol susceptibility}
= Casirvimat b: Mo changs =51
- ki Mo changs in
= [Moderate reduction jn new by and post
Saralat

Variant Phenotypic Change

Amino Acid Position in Prototype Virus and Proposed Effect of Changing It

469-70 K417

1452
Decrease
neutralization

Decrease
neutralization

N501
Increase
transmission

P68l
Increase
transmission

E484 D614
Increase

transmission

Increase Decrease
transmission  _neutralization
B.L17 (or alpha) Increase transmission  69-70 deleted
B.L1351 (or beta) Increase transmission N

and virulence

K (later change) Y G H

K Y G

B.1.1.28.1 (or gamma Increase transmission NJT K Y G
orP.1) and virulence,
decrease neutral-
ization
B.1.617.2 (or delta) Increase transmis- R R R

sion, HECTEESE
neutralization

Increase transmis-
sion, decrease
virulence

B.1.617.1 (or kappa)

N EnglJ Med 2021; 385:179-186. SARS-CoV-2 Variants and Vaccines

Philip R. Krause, M.D., Thomas R. Fleming, Ph.D., Ira M. Longini, Ph.D., Richard Peto, F.R.S., Sylvie Briand, M.D., David L. Heymann, M.D., Valerie Beral, F.R.C.P.,
Matthew D. Snape, M.D., Helen Rees, M.R.C.G.P., Alba-Maria Ropero, B.Sc., Ran D. Balicer, M.D., Jakob P. Cramer, M.D., et al.
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Variant Classifications

* Variants being monitored (VBM)- View current VBM in the United
States that continue to be monitored and characterized by federal

agencies (3t TR B AR, R EHN)

* Variant of interest (VOI)— Currently, no SARS-CoV-2 variants are
designated as VOI( A B (T G (i a2 B RE 1 BLEIRE P RIRE )

* Variant of Concern (VOC)- View current VOC in the United States that
are being closely monitored and characterized by federal agencies(k

AT E AV EERE BTG T HIFE ], eg. Omicron)
* Variant of high consequence (VOHC)- Currently, no SARS-CoV-2
variants are designated as VOHC (&% B2 52 2 7R [G BAES FR = HE

11

WHO Pango Lineage Date of Designation
Label
Alpha B.1.1.7 and Q lineages VOC: December 29, VBM: September 21,
2020 2021
Beta B.1.351 and descendent VOC: December 29, VBM: September 21,
lineages 2020 2021
Gamma P.1and descendent lineages VOC: December 29, VBM: September 21,
2020 2021
Delta B.1.617.2 and AY lineages VOC: June 15, 2021 VBM: April 14, 2022
Epsilon B.1.427 VOC: March 19, 2021 VOI: February 26, VBM: September 21,
B.1.429 2021 2021

VOI: June 29, 2021

Eta B.1.525 VOI: February 26, VBM: September 21,
2021 2021

lota B.1.526 VOI: February 26, VBM: September 21,
2021 2021

Kappa B.1.617.1 VOI: May 7, 2021 VBM: September 21,
2021

NAA B.1.617.3 VOI: May 7, 2021 VBM: September 21,
2021

Zeta P2 VOI: February 26, VBM: September 21,
2021 2021

MU B.1.621, B.1.621.1 VBM: September 21,
2021

12



Current VOC - Omicron

WHO Name Name First P Associated Impact on Monociona
(Pango . Transmissibility . . . ) antibody therapy
label(" B (Nextstrain*) detected disease severity immunity L
lineage*) activity
Omicron  B.A.1.529 21K Botswana/south sublineages BA.1 and BA.1.1(2-7]
Africa = [ncreased transmissibility = [Decreased disease severity [ Significant reduction in « Significant reduction in
-ompared with Delta compared with Delta neutralization by sera from neutralization by certain
with prior monoclonal antibody
infection or from lh!mpl!ﬂ
individuals vaccinated with
a primary series (infection
plus vaccination or primary (>1013-fold decrease in
series plus booster dose susceptibility)/]
appears to restore some Taskvimab-
neutralizing activity) ,L“we
(>1013-fold decrease in
susceptibility)()

* Sotrovimab: No change
in SUSCEPIIDIIIWI'UJ

+ Bebtelovimab: No
change in
susceptibilityl11]

* Tixagevimab-
cilgavimab: Reduced
activity (12- to 30-fold
decrease in
susceptibility for BA.1
and 176-fold decrease
for BA.1.1)"2]

13
WHO e Name First L Associated Impact on Monoaonal
(Pango . Transmissibility . 5 . ) antibody therapy
labelt" n (Nextstrain*) detected disease severity immunity -
lineage*) activity

Sublineage BA.21'3]

* [ncreased transmissibility
ompared with BA.1

» [similar disease severity as
BA1

Similar reduction in
neutralization as BA.1

Spike amine acid mutation counts of
Omicron(BA.1 and BA.2) and VOCs

» Significant reduction in
neutralization by certain
monoclonal antibody
therapies¥:

+ Sotrovimab: lunlikely
to be active (15- to 50-
fold decrease in

o susceptibility)l 101
% 40 * Casirivimab-
€35 imdevimab: Unlikely
=] kLl to be active (23- to
g 597-fold decreased
5% susceptibility)l'4]
ihid « Bebtelovimab: No
+= change in
515 10 11 12 g »
E 0 ] susceptibilityl11)
5 * Tixagevimab-
cilgavimab: Minimal
0
Alpha  Beta  Gamma  Delta BA1 BAZ change in susceptibility

(5.4-fold decrease)l'2]

18 core mutations of BA.1 (frequency >99%) and 27 core mutations of BA.2 (nine more than BA.1) were identified,
of which 15 are specific to Omicron

recombination events between two Omicron major subvariants (BA.1 and BA.2) and other variants of concern
(VOCs) and variants of interest (VOIs), suggesting that co-infection and subsequent genome recombination play
important roles in the ongoing evolution of SARS-CoV-2.

Junxian Ou, Wendong Lan,.Signal Transduction and Targeted Therapy volume 7, Article number: 138 (2022)




Omicron variantf&#&

* QOriginal Omicron (BA.1) (B.1.1.529.1) :
* high transmissibility and infectivity compared to the Delta variant
* hospitalization rates are lower
* less severe progression (Mohapatra et al., 2022).

* (BA.2) (B.1.1.529.2):
* high transmissibility

2N

* high severity (Mohapatra et al., 2022). However, there is presently no evidence on
the severity of the BA.2 sub-lineage as per data provided by the FDA (Dhawan &

Choudhary, 2022).
* (BA.3) (B.1.1.529.3):

* spreads slowly and causes fewer cases, may be due to the loss of six mutations that
were part of the original BA.1 Omicron variant (Mohapatra et al., 2022).
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USA CDC
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BAL VOC  19.4% 1584
BA.2 VDG 50% 455
B.1.1.528 voc 00w 0.00.C
Daita B1E1T2 VEM  00% 0.0-0. ] '
Olher  Other 00% 00D ;J

*  Enumerated incages are US VOC and linsages

eyl above 1% nationally in at lnast ane wenk
rogation of lneages. )
ly diwing all wiks =

ﬁnuhmd
" These data include Nowcas! estimales. which are

ey el peojections that may diffes from weighted 't

esbmales genaraled at later dates
#  AY.1.AY.133 and their sublineages are sggregated

B with B.1.617.2 BAY, BAD and their sublineages

(except BA1.1 and its sublineages) are aggregated with
11520 Far mgianal data, BA 1.1 and its sublineages
are abo aggregated with B 11 829, as thoy curengy
cannnt B rilably called i pach megien. Except BA2.1

000

lignages
BA1
BA.1.* (autre)
BA11
BA11.1
BA.1.17
BA.1.18
BA2
BA.2" (aulre)
BA2121

9

non défini
recombinant

%;i A,
N ; 4;
"7, "‘aff‘» “% % %%%%*@@ %! b %,
% 8 % %"»:J a,fa,fz o @%,o*fe?%@‘ O :}‘ 'b:%f,
R

e e @*Z%

iy ée,-aef‘w Mﬁ’% YRR
enquete Flash

b,

Santé publique France

16




KA

STRE
f?f Mﬁ? B PRI

2 o N NN

17

o EERMIOMARGETE > WS i iES5.48(8 K Covid-19TEZ P > SLUHPIEE6345
y {%% NI H {EH1% 2 SARS-COV-2 {HiiiHy - ZAH -

o EEEETIHERRORIEE (B - REIATEREEK ) MRk 734 -

© EAZE SRR AR (IR TR AVINAE CEER AR TRIFII0L) - (EE TR
TR R AR -

© RGHHIRE > AR IR -

* SARS-COV-2J7BAE (HiE AL AL IR R~ BTskhass - 0 AR L b i F R sty o st

FEAEIR S FRTR AR — RIS > TR TR - IR EImrYERRED o SOR7E10R G0 EHER
KATRE - RS e e i = rVEE B - BB R LR B RNAR I A — e R R BV -

- B
RIS AR 2 AR LR B SARS-CoV-2 BB B (R 114K (SAST6R) -
« AT

(IR S A AR AT, > TS A S pu2 R A sE B S) 55 o WERS T A SR IR IR e s B 1 48
B Cviral shedding ) SRS {48525 EHE(SAT » U AR P4 BR LB SORRIAL » FERS I A_EDPIR i o
AFF O HISARS-CoV-2A2 & F5 M I EE RS R DL E - H NP E e i i R AR E] AT RE R A -

18




ESEENA

* B 575 Covid- 19 ([ §E 17 ) 1% 0 (476 el g [ = 122 g 1 4T BE R ALY
@H%Faﬁﬁﬁi'ﬁﬂ I HIEENRE R RSO RS -
— R 57 iE A JERY R (Among household contacts)
. %’— AR FE A PGER R R R (EREBhA RIS )
« FEEATR AR > N EESETE TAERYA (B0 > ZATHES - 4
X ] i mEEEAT o PR - SR E S A B I TR ) o

o (SRR b B R S5 M RE P (A0 - EETAE BRI YA > pa B D
AT R A B ) SR EAHE > 1R ATRE R Er R -

* SRRSO R - FEIRCRAY(ERG BHESARS-COV-2 » (2 HHEIR (B
TR S EIEARAY A GEARFIEE) ) ﬂtf” Hjtéﬁ)\{%%lﬁ’]ﬂ[ﬁmuﬂ:gﬁ’\%
HEHEARIY A o (Histt AE z‘E%EZK“‘ o > BRI T pEfiEhEr o COCHUENTIT
% %2405/9/ O R AT AR B 2 A R (A e K A (R 3% ek

19

{81 o fz

* Byl R - SARS-COV-2 R tlad M W EITE L ERELE A
B (HEEE Y R E b e N Y © (2 S RRHENY)
(EIESIEFY)) & ARG E A -
o JEAYEE O] sE YR I B2 - AE—TEMTE R > TER SRR B RE
G R, » SARS-COV-21F 25 5715t th A Rt 18 B, 45 40) th HAg R 2 s E Y
{ECLP A S B B RN Y 5 BUAE FE N R BBUR Y -
o SLF S 552 SARS-COV-2 B2 28 o
« EECDCHEER FEY B ME R i LAY N E A B, 58 A T2 8l Covid-19
HI N T et e B o7 RE FEV B i

EAfEE

EANREREYIE EAMEIRE (BAR) ~ 58 4 KHE - 3 f ~ % -
WAZRVESYREMBHR S - 5IEECOVID-19 2 HAE IR #SARS-CoV-22 I H )
PiEL > TR -

20




Stability of SARS-CoV-2 at different

environmental conditions(1)
AfTemperature’]

Virus titre {Log TCIDzg/ml)

Time 4°'C A 137d 56°C 70°C

Mean 5D Mean 150 Mean +5D Mean 5D Mean  *5D
1min N.D. N.D. 6.51 0.27 N.D. N.O. b.65 01 5.34 0.17
5 mins N.D. N.D. 6.7 0.15 N.D. M.O. 4.62 0.44 U -
10 mins N.D. N.D. 6.63 0.07 N.D. N.O. 384 0.32 U -
30 mins 6.51 0.27 6.52 0.28 6.57 017 u . u -
1hr 6.57 0.32 6.33 0.21 6.76 0.05 U u
3hrs 6.66 0.16 6.68 0.46 6.36 0.19 u u -
6 hrs 6.67 0.04 6.54 0.32 5.99 0.26 U u -
12 hrs 6.58 0.21 6.23 0.05 5.28 0.23 u u -
1 day 6.72 0.13 6.26 0.05 13 0.05 U u -
2 days 6.42 0.37 5.83 0.28 u . u u -
4 days 6.32 0.27 4.99 0.18 u u u -
7 days 6.65 0.05 348 0.24 u u u -
14 days 6.04 (.18 U - 1 U 1 -

B RARK FEARAL, TR

¥ FEl=X

The LANCET microbe CORRESPONDENCE | VOLUME 1, ISSUE 1, E10, MAY 01, 2020
Stability of SARS-CoV-2 in different environmental conditions
Alex W H Chin,Julie TS Chu,Mahen R A Perera,Kenrie P Y Hui,Hui-Ling Yen,Michael C W Chan,et al.
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Stability of SARS-CoV-2 at different

environmental conditions(2)
B)fSurfaces1

I p Virus titre (Log TCIDsq/ml)
Time __ | Faper Ticsue paper | Wood Cloth Glass
Ivlean 150 Ivlean 150D Ivlean 150 Ivean 150D Ivlean 50
fin a7 -1 EX) -1 EX X 424 17 EX 04
30 mins 2.18 0.05 2.19 0.17 3.34 0.39 2.84 0.24 5.81 0.27
3 hrs u . u - 341 0.26 2.21° - 5.14 0.05
6 hrs u u 2.47 0.23 2.25 0.08 5.06 031
1 day u u 207 - 207 - 3.48 0.37
2 days u u u - u - 2.44 0.1%
4 days u u u - u - u -
7 days U U U - U U
1 1
Time ___Banknote  [Sfainfesesteel  Plasle] WMack innerlaver  Mask outeriaver
Ivean 50 [ 150 Ivlgan 50 Ivlgan 5D Ivlean 50
T min .05 034 580 0.02 SE1 0.03 Sa8 0.65 BN 0.10
30 mins 5.43 0.29 5.23 0.05 5.43 0.04 5.34 0.18 5.75 0.08
3 hrs 4.97 0.07 5.09 0.04 5.33 0.22 5.24 0.08 5.11 0.29
6 hrs 4.04 0.29 5.24 0.08 4.68 0.10 5.01 0.50 4.57 0.51
1day 3.29 0.60 4.85 0.20 3.89 0.33 4.21 0.08 4.73 0.05
2days 2.47 0.23 4.44 0.20 2.76 0.10 3.16 0.07 4.20 0.07
4 days u - 3.26 0.10 227 0.09 2.47 0.28 3.71 0.50
7 days U 1] - 1] - U - 2.79 0.46

3 prd - Ty 2
Sy L 2
¥ A g SR X Tl WA
l The LANCET microbe CORRESPONDENCE | VOLUME 1, ISSUE 1, E10, MAY 01, 2020

2
. = F Stability of SARS-Cov-2in different environmental conditions
X ( i g (’} %& ] & - ) Alex W H Chin,Julie TS Chu,Mahen R A Perera,Kenrie P Y Hui,Hui-Ling Yen,Michael CW Chan,et al.
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Stability of SARS-CoV-2 at different

environmental conditions(3)
[Disinfectants*] D]

Virus titre

Virus titre (Log TCIOsy/mL) [Log TCID=y/mL)
Disinfectant pH
{Working concentration) Smins  15mins 30 mins {60 mins) Mean 250
Household bleach (1:49) U U U 3 555 025
Household bleach (1:99) U U U 4 567 036
Hand soap solution [1:49) 36 u u ] 571 0
Ethatal (70%) u u u 3 575 008 |
Povidane-iodine (7.5%) U U U 7 558 022
Chloroxylenol (0.05%) U U U 8 570 014
Chlorhexidine (0.05%) U U U ] 550 044
Benzalkonium chloride (0.1%) U U I 10 551 (011

B9 K, TOREHE, B,
Ch 1 OrheX i d i ne JP ﬁfi The LANCET microbe CORRE;PONDENCE\ VOLUME 1, ISSUEl E10, MAY 01, 2020

stabllity of SARS-CoV-2 i different environmental conditions
Alex W H Chin,Julie TS Chu,Mahen R A Perera,Ken PVH | Hui-Ling Yen,Michael C W Chan,
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Comorbidities the CDC dassifies as risk factors for severe COVID-19*[1.2]

= Cancer™

Cerebrovascular disease™

Children with certain underlying conditions ¥
Chronic kidney disease™

hypertension)
Diabetes mellitus, type 1* and type 2=
Down syndrome

HIV

Neurologic conditions, including dementia

Obesity™ (BMI =30 kg/m?2) and overweight (BMI 25 to 29 kg/mZ2)
Pregnancy™

Smoking™ (current and former)

Sickle cell diseasa

Solid organ or blood stem cell transplantation

Substance use disorders

Use of corticosteroids or other immunosuppressive medications

1. Established and probable risk factors (comorbidities that have been associated with severe COVID-19
in at least 1 meta-analysis or systematic review [starred conditions], or in observational studies)

COPD* and other lung disease (including interstitial lung disease, pulmonary fibrosis, pulmonary

Heart conditions (such as heart failure, coronary artery disease, or cardiomyopathies)®

SECEES BABERS - MR
A~ RMEER © BIhRER S L
BT - HETEH > LF14%H

RBREERFERESRIAR © 5%
RN ZIER -

sample size is small)
= Cystic fibrosis
= Thalassemia

2. Possible risk factors (supported by mostly case series, case reports, or, if other study design, the

= Asthma

= Hypertension

= Immune deficiencies
n Liver disease

3. Possible risk factors but evidence is mixed (comorbidities have been associated with severe COVID-19
in at least 1 meta-analysis or systematic review, but other studies had reached different conclusions)
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Symptoms assodiated with coronavirus disease 2019

(COVID-19) 1]

Symptoms that may be seen in patients with COVID-19

= Cough
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H AT A1 8 COVID-19FE2 8 3 2 B PRI A
BEE W% R YEDZ AR
fre o HAEREIEAL AR - B - YR -~ 18
BE > SR EREHERESRE R (5
BE) F-

WHO 2 7o i i Bl €+ R REAR

BIE 87.9%

BZ % 67.7%
=33 38.1%
E=FF3 33.4%
FEIE =2 18.6%
AN POk BA &S 14.8%
M HE TS 13.9%
PEYE 13.6%

= 11.4%

IE/O AR 5.0%

S#ud [0 BA1(n=281) [ BA4/BAS (n=268)% Ur

Type, proportion, and duration of persistent COVID-19 symptoms*

Persistent symptom 1

Proportion of patients
affected by symptom

Approxi e time to symptom
resolution?

Joint pain, headache, sicca
syndrome, rhinitis, dysgeusia, poor
appetite, dizziness, vertigo,
myalgias, insomnia, alopecia,
sweating, and diarrhea

phy Y
Fatigue 15 to 87%[1.2.6.9.14] 3 months or longer
Dyspnea 10 to 71%[1.2.6-9.14] 2 to 3 months or longer
Chest discomfort 12 to 44%l[1:2] 2 to 3 months
Cough 17 to 34%[1.2:9.12] 2 to 3 months or longer
Anosmia 10 to 13%[2:3-5.3.11] 1 month, rarely longer

Less ¢ physical sy

<10%[1.2.8.9,11]

Unknown (likely weeks to months)

Psychologic and neurocognitive
Post-traumatic stress disorder
Impaired memory
Poor concentration

Anxiety/depression

7 to 24%/[6.10. 14]

18 to 21%I[515]

16%(€]

22 to 23%[2.7.8.10, 12,13, 14]

6 weeks to 3 months or longer
weeks to months
Weeks to months

Weeks to months

Reduction in quality of life

>50%!(8]

Unknown (likely weeks to months)

COVID-19: coronavirus disease 2019.

= These data are derived from an earlier period in the pandemic; information on patient recovery and persistent symptoms is
evolving, and these figures may change as longer-term data emerge.
4 More than a third of patients with COVID-19 experience more than one persistent symptom.

A Time course for recovery varies depending on premorbid risk factors and iliness severity and may be shorter or longer than
that listed. Hospitalized patients, and in particular critically ill patients, are more likely to have a more protracted course than

those with mild disease.
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Proposed reporting language for CT findings related to COVID-19

Routine screening CT for diagnosis or exclusion of COVID-19 is currently not recommended by
most professional organizations or the US Centers for Disease Control and Prevention

“Imaging features are atypical or
uncommonty reported for (COVID-19)
PReumonia. Alternative diagnoses
should be considerad.”

Figure 3: Characteristic chest radiograph in a 41-year-old woman
presenting with cough and fever. Chest radiographic findings include
bilateral patchy and confluent, bandlike ground-glass and
consolidative opacity in a peripheral, mid to lower lung zone e
distribution (arrows).

preumonia. (NOTE: €T may be negative
] | in the early stages of COVID-15.)"

NOTES:

1. Indusion in a report of items noted in parenthasis in the Suggested reporting language column may depend upon

climical suspicion, local prevalence, patient status as a PUI, and local procedures regarding reporting.

CT is not a substitute for RT-PCR, consider testing according to local recommendations and procedures for and
availability of RT-PCR.

2.
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Laboratory features associated with severe COVID-19[1-6]

Abnormality

Possible threshold

Elevations in:

u D-dimer

= CRP

= LDH

= Troponin

w CPK

=>1000 ng/mL (normal range: <500 ng/mL)
>100 ma/L (normal range: <&.0 ma/L)
=245 units/L (normal range: 110 to 210 units/L)

=2x the upper limit of normal (normal range for troponin T high
sensitivity: females 0 to 2 ng/L; males 0 to 14 ng/L)

>500 mca/L (normal range: females 10 to 200 mca/L; males 20 to
300 mcg/L)

=>2x the upper limit of normal (normal range: 40 to 150 units/L)

Decrease in:

= | Absolute
lymphocyte
count

<800/microL (normal range for age =21 years: 1800 to
7700/microL)

Although these laboratory features are associated with severe disease in patients with
COWVID-19, they have not been clearly demonstrated to have prognostic value. We use
the thresholds listed abowve to identify patients who may be at risk for severe disease;
they are extrapolated from published cohort data and individualized to the reference
wvalues used at our laboratory. Howewver, the specific thresholds are not well
established and may not be applicable if laboratories use other reference wvalues.
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Potential targets of COVID-19 therapies by stage of infection

Stage/severity:

Disease
pathogenesis:

Potential
treatment:

B e [

Asymptomatic/
presymptomatic
+ SARS-CoV-2 test but
no symptoms

Mild Moderate
illness iliness
Mild Oz 294%,
(eg fefver, cough, Iower respiratory
mste/smeil changes); tract disease
no dyspnea

Severe
ililness
O3> saturation <94%,
respiratory rate >30/min;
lung infiltrates >50%

Critical
illness
Respiratory failure,
shock, multi-organ
dysfunction/failure

Viral replication

Antivirals

Antibody therapy

COVID-19: coronavirus disease 2019; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.

2020; ciaa

: Remdesivir

Is a Foot in the Door. Clin Inf

39

Selection of COVID-19-specific therapy in adults who have severe
disease requiring oxygen supplementation

I Level of oxygen or ventilatory mppere]

Low-flow oxygen

¥

1
High-flow oxygen
or

noninvasive ventilation

¥

1
Mechanical ventilation

or
ECMO
¥

= Dexamethasone *
= Remdesivir
= If immunocompromised:

= Evaluate if monoclonal antibody therapy
is available.

= Dexamethasone *
= With or without Remdesivirs

of hospitalization:

= If within 24-48 hours of onset of
ICU-level care and within 96 hours

= Add tocilizumab or baricitinib. &

= Dexamethasone™®

= If within 24-48 hours of onset of
ICU-level care and within 96 hours
of hospitalization:
= Add tocilizumab. ¢ §

13

Are

Il of the following features present:
Escalating oxygen requirement despite

d by

. 35

= More than & mL/min increase within

24 hours or

* More than 10 mL/min requirement or
» Increase beyond nasal cannula

(=g. nonrebreather mask)

= Elevated inflammatory markers
= Hospitalization within 96 hours

Remdesivir

Tocilizumab

Baricitinib

Yes

No

on a case-by

Add tealizumab or bancitinib |

-case basis. ?

Continue same therapy unless
oxygen requirement escalates.

(eg.

kidney) function. For dose

Dosing of COVID-19 therapies

Dexamethasone 6 mg orally or intravenously once daily for

10 days

200 mg intravencusly on day 1 then
100 mg daily for 5 to 10 days total

8 mg/kg as a single intravencus dose

4 mg orally once daily for 14 days

Therapy can be discontinued at the time of discharge even if the
course has not been completed.
Dosing in this algorithm is for adult patients with normal ergan
adjustments and maximum doses,
refer to Lexicomp drug information included within UpToDate.

This algorithm covers our approach to selection of COVID-19-specific therapy only. Refer to other

UpToDate content for discussion of other management issues,

including management of hypoxia,

prevention of thromboembolism, management of other complications, and care of pregnant and
postpartum patients. The approach toc COVID-19-specific therapy in individuals who have no oxygen
requirement or who are seen in the cutpatient setting is also covered elsewhere.
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=EHNIHEL =78 CDC/a R 5
KEGURE) HEOGUEE) ERRE (g X)
R B4 W= B=4 iR WHE WA
R | FMER FMEE R FWMW SR M| BB NPVYHF | | MV | f#B | ECMO
azaum* ‘uiﬁﬁﬂ Roomair gﬁﬂﬂfﬁ'}: } Re""i”i"i' Dexame:hasone Dexame:hasnne
Sp02=94% { 8 K me:haso e Tocilizumab Tocilizumab
il L Dexamethasone |  Tocilizumab | (CIUEBRERIL > | (RRBHUERELL >
gm | TEEARKIAR | Remdesivir plivisio Ly MERE24\EP | WIERE24/55P
Bamlanivimab (R (IR MM RE AfEICU AfEicu
NI; ® 200mg stat Remdesivirl) |ihn - Sdsissiams) ) )
. 100mg x2 days
Etesevimab BXEENET Remdesivir+
P dexamethasone
3 (EHEREESN $3E(EM Dexamathasone » A& Remdesivir 8
e i) Fi2A Dexamethasone #{/ -« FRMA Tocilizumab A
Paxlovid: (150mg 2# &100mg 1#)BID
Molnupiravir: 800mg (4#) q12h 5K
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R - TR RIE A KRR o RNA replication #21# 3 4t
Attachment and entry e
:{r:ﬁlsccffpmn complex jarculanng Rﬁf
winits
Q

WER 6
(KE -~ RYED

Viral RNA

~— Ribosomes

Translation of
viral proteins

e Proteolysis

Polyprotein
chains

HIEIH N - 7

Fﬁf/ MR HEE
Main protease PF-07321332
(Pfizer)

§ Viral proteins

FidE AR s B RN NENED
Transcription and

e translation of structural
and accessory proteins @ -
eSS - B L

o Assembly, packaging, _-f:\\f-,é:_
and release | %2 E

&

\;-
B .
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ueliGP A I 19 ]

£ s
AZAFF (0.5 ml) & 0 ARE 2.5 x 1078 {HEGZLEAT (Inf.U)
2 BISERRR RN - BIEER AR (ChAdOXL-S) T A
T, SARS-CoV-2 FiREESE HHVAER » BFIFHESH
DNA ${iif (recombinant DNA technology) fEELRIX S 1% 2
 NIFRRRETE B (HEK) 4HAE 293 YBYTE - fEif Y SARS-

BEFTEE 1R - Wl E] /S E07R3R SARS-Cov-2 S IEEE H >
}%QEP%D}EE‘%E&ZHEH@%F FZFE -

Types of SARS-CoV-2 vaccines for COVID-1g

Viral vector vaccines

Cov-2 S IR B = FRGRTRE SRS - ARIEERmIETF -

o B iy b
|mmunulngﬂ

wynvimmanplogy .ong

Considerations

Generate strong immune response,

May need to be stored at
specific low temperatures,

Examples in human use for
other diseases

Ebaola vaccine

Approved in the UK for COVID-19
|A5traZeneca!O)durd |

memory, su ymlr bo-dy can ﬂghl
off SARS-CoV-2 in future.

%° ‘“@\

immune cells

Approved elsewhere in the
world for COVID-19

Jannsen, CanSino, Gamaleya I
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(MRNAYES )

BA{#E4N COVID-19 & i & A B RE E 2Rk ey
MRNA © JH: mRNA 2754 SARS-CoV-2 fiZe2E [ » i
ZEE A CIRERE 1 NEGHE 2 R B EHT(S2P)
DiigE Ha &R o BETRALAESRE » RS A4
ff R R AS g R s B ZORKIT » AR mRNA 7
S ALHRE > EEEEFEE N o B2 4RI TEIR
EEATAE (subcapsular sinus macrophages)&2jHF 556 o #22% »
T AR e ER AR FER 2 BH4E & SARS-CoV-2 JifiZeZE
B R NRPUR - T asaE T 4HAEAT B 4HAESFE

- . Po future.
immuing —
! '(-i'llli -_F/ ‘ q

Coines rm

Genetlc vaccines
(nucleic acid vaccines)

i-rh"ﬂﬁﬁalogﬂ I

wwraLimimunology. org

4

Considerations

Low cost and fast to
develop,

May need to be stored
at specific low
temperatures.

Approved in the UK
for COVID-19

|Pfizcr[BioN'I‘ech & Moderna |

In clinical trials for COVID-19

CureVac, Inovio Pharmaceuticals I

45

AR - RE b s

immune
C e.'rf

@'fY

antibodie

ot

Types of SARS-CoV~-2 vaccines for COVID-19

Inactivated vaccines

L/Eommued SARS-CoV-2 virus.
The killed virus is recognised by
the immune system to trigger a
response without causing iliness.
This response builds immune
memory, so your body can fight
off SARS-CoV-2 in future.

s ity e
|mmunolngﬂ

v immunology.org

Considerations -
May need to be administered
with an adjuvant to boost

immune response.

Examples in human use for
other disease

Influenza vaccine

Approved elsewhere in

the world for COVID-19

Sinovac, Sinopharm, Bharat Biotech

In clinical trials for COVID-19

Shifa-Pharmed, Chinese Academy of
Medical Sciences
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Contain weakened SARS-CoV-2

= 3
P -Fy'—) e Virus,

: i‘i j"’:' The weakened virus is recognised
= F by the immune system to trigger a
_‘_}'_5.‘;5 response without causing illness.
This response builds immune
menm.rg, so your body can fight off
SARS-CoV-2 in future.
immiune

Ee!rs

-
& <

I‘LP"){

antibodies

Types of SARS-CoV -2 vaccines for COVID-19
Attenuated vaccines

immunologgy
wiwaLimmmmology.org
The immune response resembles

the natural infection,

Considerations

A well-known approach
which reqguires time and
extensive testing.

Examples in human use for
other disease
Oral Polio vaccine

In clinical trials for COVID-19
Codagenix
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Novavax(NVX-CoV2373) vaccine

1LBNEREREAET

O ARRCTRNL ) DOCEREEEE
SRR T B e S R s e -

B = AR R B R 90% (¥f Alpha, Beta, Delta)

FREAR TN R E » EEPRs ST HY
Omicron SEERRIIERWIIE » R EFERAE

3. IEAEH#E(THY Omicron By EIEB s atER - ¥

——— ~
H FAN 3 l.l
antibodies -]

Types.of SARS-CoV -2 vaccines for COVID-19

Protein vaccines

LS ETRREAIZE sem

2RI X PRIGRE - FRAGHVREEIE T Sture.

HG Y BALS GHRUSE L o

imminolog ﬂ

whwaLimimmology.org

Considerations

Have good previous safety
records.

Usually administered with
an adjuwvant to boost
immune response.

D

Examples in human use for
other diseases

Hepatitis B vaccine

In climical trials for COVID-19

sanofi/GSK
[k
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T e E e 2| PLi R
Az |Modema __BNT ______E

K B T mRNA mMRNA EHXHETT
i T T 8L _(8-12) 438 (4-834) 43f4(3-8:H) 43
R 81%(alpha) 94%(alpha) 95%(alpha) NA BB R

FFFECOVID-193E (a8 1= —AS SIU1E A L IR A =2 s = mmemmstns)

sUTERA AZ E=EEa BNT/IEIRIEE zS=EiEAEEE
SESN SRNIIEISE 54.226 84.126 92.0°%6

I 135 53.1%6 62.925 70.0%2%

SI=R ] 52.6%6 55.1%6 6e4a.7%6
BI.E9J/& a44.0%6 38.3%56 61.5%56
=== 31.9°6 31.992% 45 . 426

BE enysE 26.4°%6 23.6%6 46.4%06
SEEE(=>38 =) 7 .96 14.226 15.526

BE : —BGRWUVEFESXLESASE : (1) SE MRS IRLESASS{EASIERE A ; (2) ERFSTSULANEES ( X0 AZ EEES ) =
B FHESASEE M ; (3) mRNA ZEES ( %0 BNT/ MRS FISE iR s 255 ) 2 55 M5 5 55— MW

WORIFHEIR (1) WHO: AZD1222 vaccine against COVID-19 developed by Oxford University and Astra Zeneca: Background paper (10
February 2021); (2) WHO: Background document on the mRNA-1273 vaccine (Moderna) against COVID-19 (3 February 2021} (3) WHO:
Background document an the mRNA vaccine BNT162b2 (Pfizer-BioNTech) against COVID-19 (14 January 2021)

2021/2/23 o0 SR T 5 Tl 31 I8 R0
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| BNT162b2 J& i $falphat#fE594% A% » Hldelta¥fE88% AR -
ChAdOx1 nCoV-19F&iHIAHIE F /Y ELEXE - 73R Ry74%M167%

SA RS COV 2 ‘“n‘“ F July 21, 2021

DOI: 10.1056/NEJMo0a2108891,Effectiveness of Covid-19 Vaccines against the B.1.617.2 (Delta)
VariantlJ. Lopez Bernal and Others

-
CelPress

Reduced neutralization of SARS-CoV-2
B.1.617 by vaccine and convalescenl seruim

C Pfizer D AstraZeneca
P<0.0000 (2 50X) P2, D000 {4 29K)
et} 0001 (3 63X) D 0001 (3 BEX)
] P 000 (1.05)
P0G (33X P 0001 (253K}
i o Mes 3T e 4 a3 i W os08 Am M W 1]
- §

§

Reduced neutralization: ¥ Ve 71T EET RT BArI E T veew BTiT B0W R iz
Beta ({#H4E) > Gamma (EFg) > Delta ([]%) > Alpha 5 5 )
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Immunogenicity and reactogenicity of §

= ,
heterologous ChAdOx1nCoV-19/mRNA 2
vaccination In Germany £ 402

@
Tina Schmidt, Verena Klemis, David Schub, Janine Mihm, Franziska 3 o B ik :
Hielscher, Stefanie Marx, Amina Abu-Omar, Laura Ziegler, Candida 10" - n=55 n=96 n=_62
Guckelmus, Rebecca Urschel, Sophie Schneitler, Séren L. Becker, Barbara e ctor Vector/ MRNA/MRNA
C. Girtner, Urban Sester & Martina Sester & vector mRNA

b
Nature Medicine (2021)(| Cite this article n=213 Neutralizing antibodies
P
33k Accesses | 1687 Altmetric | Metrics <0.0001
a Adverse avenis
100

2 g

Percentage ol individuals
&

O Mona
O Lecal

B Systamic
W Local and

syslemic
P < 0.0001

Neutralizing ab (Percentage inhibition)

20 204

P<00001 )
0
P=0.0001 P =00005
" v MANA ; wv V/imRNA mﬁmﬁnqm\| [1] i ll l
Firs! vaccinatiof Second vaccination ! ! ’
A o Vectorr  Vecto/ mRNA/MRNA
vector mRNA
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ST IER 2

626 Table 3 Immune responses between heiemlﬂznhs and homologous prime/boost schedules i the 28-day boost study arms’|

~ Prime with ChAd I Prime with BNT ]
ChAd/ChAd-28 ChAd/BNT-28 aliia BNT/BNT-28 BNT/ChAd-28 et
- o N=105 N=108 P N=110 | N=109 P
SARS-CoV-2 anti-spike IgG, ELU/ml g 5 ]
D% 25(25-25) 25 (25-25) 25 (25-25) 25 (25-25)
NA 0.95
[n=21] [n=19] [n=23] [n=23]
Alove thaton 0% (:’: 1359@,) o% {(;‘;:gis%) W 9% (21':!35%: 9% (21‘:]539‘) 0
..... . Ol (0%, 16%:) J ¢ (1% 26%) 2% 115, 29%)
D% “E(:fzt;m 198 (96-408) [n=19] 0.073 9% ‘[zfg;lsm' e (!:?231]0911 03
Above the LLOQ 14/21, 16/19, - . 23/23, 23/23, Es
67% (43%, B5%) 8a% (60%, 97%) : 100% (85%, 100%) 100% (85%, 100%) '
D28 501[[(‘3_240;381 613 (485-776) (n=108] & 3437!::313131;]1?95) 1715[{::07;12033) -
[ Above the LLOQ 100/105, | 104/108, I o 110/110, 109/108, S99
95%.(89% 98%) 36%(31% 99%) ; it =
D35* 1151 (825-1605) | 15365 (11764-20068) 17011 (12446-23248) | 6798 (5060-9133)
0.0001 0.00015
[n=22| [n=20] v | [n=22) [n=24)
RBovE the [LOU 22122 T00% 0720, T00%: >0.99 T 22722 T00% 28728, T00% 5099
(85%, 100%) (83%, 100%) . | (85%, 100%) (86%, 100%)

#LLOQ: lower limit of quantification

BNT/BNT = AZ/BNT > BNT/AZ > AZ/AZ
##Sera were analysed at Nexelis, (Laval, Canada) to determine SARS-CoV-2 anti-spike IgG concentrations
by ELISA (reported as ELISA Laboratory Unit (ELU)/mI) and the 50% Neutralising Antibody Titre (NT50)

for SARS-CoV-2 pseudotype virus neutralisation assay (PNA), using a vesicular stomatitis virus backbone

adapted to bear the 2019-nCOV SARS-CoV-2 spike protein
25 Jun,2021 The Lancet
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Heterologous ChAdOx1
nCoV-19 and mRINA-1273
Vaccination

July 14, 2021
DOI: 10,1056/ NEJMc2110716 Sweden

Metrics 88 subjects

L]
Rt

TO THE EDITOR:

Because of concerns about thrombotic events
after vaccination with ChAdOx1 nCoV-19
(Oxford—AstraZeneca),! several European
countries have recommended heterologous
messenger RNA (mRNA) boost strategies for
persons younger than 60 or 65 years of age who

e N I Cee

have received one dose of ChAdOx1 nCoV-19.2 To

date, data on the safety and immunogenicity of

Mgl

these regimens are limited.
* TG ERA FE S R e e e g THY RS T2
SRERT

AZ-+BNT ( HATEHR) RUERE

AZ + B4R A TRFAAZ + BNT
BNT-+AZ TS, (B 2HIAZ
SB Az FE(LBNT+AZ
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 BIZEEEER » STAZER—THIBRISI N FEA0% » BEREAZSE I BEATIR
B/ ARSI B B % - TREAIE
FIRIRScHaRk > MAZIRS DERBNTH] 5t 2 e SR B T e R
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Feverishness
Percentage reported after second dose
AZ+AZ
AZ+Pfizer

Pfizer+Pfizer

Pfizer+AZ

o 10 20 30 40 50 60 70 80 Q0 100

Source: Oxford Vaccine Group aEaE
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SF1BIRRRS SF2RIEIRIFRRAR

AstraZeneca HEMFER > TTIEIE Qs
(AZ) Moderna - BNT « Si# o

ﬁ%ggﬁ g i = ;

= mRNA NiY &

Moderna * BNT (ModernasiBNT) ~ AZ E4;8
s SR

WEBMTFER > TS i
[=1 MRNAE & (Modernask EvaiA
BNT)

pRRITEIR S IE DL 2021/12/20
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SERE2BICOVID-19/E B FIUIIRA RIERIEH - BXTER
COVID-19/GF R - B RPEREAENIECTHEPE -

g > STWMEMISEHNRGEREN > BIBEEIREEIH
BFEH0ER - 1@H0REND -

SEhoE)
R R E N EREEIRENRZFAEE > JIELCOVID-19/7E

FERrER -IESRERHIEEEZ MEREHRDLE
(breakthrough infection)Z EB% > BIBRFEIZIEENNE -

hRGEITRIEIEEDPD 2021/12/22
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E=R

Ex23
(EMA/
ECDC)

E e

EEEE
EXx 22k 8 E 2 Se i B R EIRTE 2 RR - EHEE A
SHEREARL S EEEREEREIRIECEA
ZEEREA R 8 EEE U mMRNAE FHESB N
EMAiZ:#Moderna/E H EMBI B+ HIE

KEFFESE R AIMRNA COVID-197%&H Z 185U LR » FEREERE
RiE—EIEIReER% » IEFEEME ; 16-175RF A F » AlEEEmME
EEJanssendEEZ18R U ERZE - FERR2{EB (8:E1k) - HEFEMA
MEMAModernafE HIEFSEMA - HIESSLEHE

EZ18 U ERERMEREREIIZIEERIER » FEBEmH
ffEAModernalE EHIEEEME » MIES$HEIE

EFEOmicronKDeltaE 24k - EF 18U ELRRM SR ERAEER
S5{EA - EfEEME
e ffEFAModernalEH{ESEME > FIESPLHE

£ EMEEEEEEER . Pfizer-BioNTechZHI 25k Moderna$ Bl & (50ug)

RS R AT A R R 2021/12/24
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BNT162b2 mRNA-1273 Ad26.COV2.S
(Pfizer COVID-19 vaccine) (Moderna COVID-19 vaccine) (Janssen/Johnson & Johnson COVID-19
used for primary series used for primary series wvaccine) used for primary series

v

1St primary series dose with:
= BNT162b2

15t primary series dose with: 15t primary series dose with:
= mRNA-1273 = Ad26.COV2.S

3 weeks

04

4 weeks

L

4 weeks

A4

2nd primary series dose with:
= BNT162b2*

2nd primary series dose with:
= mRNA-1273*

Extra primary series dose with either: 1

= BNT162b2
= mRNA-1273

T
4 weeks

<

=T
4 weeks

<

2 months

@

Extra primary series dose with:
= BNT162b2*

Extra primary series dose with:
= mRNA-1273*

15t booster dose with either: 1
= BNT162b2
= mMRNA-1273

3 months

3 months

4 months

15t booster dose with either: 1
= BNT162b2
= mRNA-1273

15t booster dose with either: 1
= BNT162b2
= mRNA-1273

2nd booster dose with either: 1
= BNT162b2
= mRNA-1273

4 months

4 months

2nd booster dose with either: 1
= BNT162b2
= mRNA-1273

2nd booster dose with either: 1
= BNT162b2
= mRNA-1273

* If possible, the same vaccine formulation is used to complete the primary se
the original vaccine formulation is not available, the other mRNA vaccine (eith

MRNA-1273) can be used.

1 BRI bR:
AZ 8-12381%
Moderna 4-874
BNT 3-8%#7%

3. 2B 0AI(1% and

€ A different vaccine than that used for the primary series can be used for the
long as that vaccine is approved or authorized for the age group. We suggest
vaccines rather than Ad26.COV2.S. Additionally, Ad26.COV2.S is not authorizea 1or uie secana

booster dose.

%&

2 BB pIGR A BRI A4 (28K)
20 ): Bl b 3-6 15 H
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REAE/RBET
SEEHE
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v

EmE  EwE BN

= qm) ZEm| (boogster dose)

RSB mIbR1218  1/671 RS E A

Y

1258 BEE  ERE LR h0sa
=181 Eol '5”2@1 (additional dose)

EZEIEERR 28K

YOV a4 e

m1smblE = Hutp EEE N B
F18 £28 (additional dose) (booster dose)
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First booster Second booster

N
e developer

BNT162b24 Pfizer/BioNTech = mRNA

From Uptodate

I Prima Common
: il dose and dose and Rare adverse effects
ages series . . side effects.
interval* interval*®
6monthsto 4 Three 3 mcg Booster dose Second boosterdose | = Local = Anaphylaxis (approximately S per
years doses at 0, 3, not authorized | not authorized injection site million doses)
and 28 weeks reactions = Myocarditis/pericarditis
5to 11years Two 10 meg One 10 mcg Second booster dose | * Systemic (approximate risk following
doses 3weeks | dose Smonths | not authorized symptoms primary series}:[°]
apartos following the (fevers, chills, * For males 12 to 16 years old:
primary series¥ fatigue, 71 cases/million doses
myalgias, * Formales 16to 17 Id:
1210 50 years Two 30 meg One 30 mcg For individuals with or males 16 to 17 years old:
headache) 106 cases/million doses
doses 3 weeks dose Smonths  moderately to severely
apan® following the immunocompromising + For males 18 to 24 years old:
= Healthy primary series’ | conditions: 52 cases/million doses
individuals - One30meg * For males 25 to 29 years old:
<65years dose 4 months 17 cases/million doses
old can following the + For females of the same age
extend first booster group; 2to 11 cases/million
the dose doses
interval to
8 weeks!
1. B e
>50 years Two 30 mcg One 30 meg One 30 mcg dose 4 iy
doses 3 weeks dose Smonths  months following the AZ 8-12&
apart® following the first booster dose SEH 4
« Healthy | primary series Moderna 4'8&
individuals BNT 3-8{’&
<65 years y

agan 2. B BE NGRS i a4
e 3. L pibE3-6fE H

interval to

Bweeks! BNTH&:
6mon-4y/o: 3mcg (0,3,8 weeks)(1/10%)
5-11 y/0:10 mcg (1/3%(&)
12y/ol) _F:30mcg
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Company/ Indicated Prima Arstboostay 2nQ hooster Common
Name o Platform N i dose and dose and . Rare adverse effects
developer ages series interval* interval*s side effects
mMRNA-12738 Moderna MRNA 6 months to 5 Two 25 mcg Booster dose Second booster dose = Local = Anaphylaxis (approximately 2.8
years doses dweeks | notyet not authorized injection site per million doses)
apart® authorized reactions = Myocarditis/pericarditis
610 11 years Two 50 mcg Booster dose second booster dose | * Systemic (spproximate ”s; folowing
doses 4 weeks. not yet not authorized symptoms PIHRAry Secies) s
apart® authorized (fevers, chills, * For males 18 to 24 years old:
121017 Two 100 Booster d Second booster d o fchseimilon doses
o years wo mcg ooster dose econ ster dose myalgias, + For males 25 to 29 -
years old:
::::: vt ::::::u - foteuthorized headache) 24 cases/million doses
* For females of the same age
o Hsakhy : 7 to 8 cases/million
individuals group: = =
doses
<65 years
old can
extend
the o
o e 2l pileh
8 kst SEE 4
s AZ 8-12iH1%
18 to 50 years Two 100 mcg One 50 mcg For individuals with N
d@wsoa weeks. :!;::e Smonths  moderately to swgrely Modern a 4—81&
apart following IMMuNOCOMpromising f
ey | R BNT 3-8i87%
individuals = One 50 mcg 3 i)
& dome smontns 2. FIIERTR: BEL AT T4 45
old can following the A 3 Eﬁ_u.A
extend first booster 3153[1@],\5[]@]@3‘5@%
the dose
interval to
8 weeks' ——
>50 years. Two 100 mcg One 50 mcg One 50 mcg dose 4 MOderna F[IJE
doses 4 weeks dose 5 months months following the _ . =
apart® following first booster dose 6m0n 5y/0 25mcg (1/4H”$)
= Healthy primary series¥ 6-11 v/0:50 mcg (1 Zﬂ?ﬁ[ =
psy B y/o: g (1/2F5)
<65 years 12y/ol)_F:100mcg
old can
extend
the
interval to
8 weeks
From Uptodate
First booster Second booster
Company/ Indicated Primary Common
Name Platform dose and dose and Rare adverse effects
developer ages series R Interval* side effects
Ad26.COV2.54 Janssen/johnson = Replication- 18 years and One 5x1010viral | One 5x1010 Second Ad26.COV2.S = Local = Thrombotic complications
& Johnson incompetent older articles dose® | viral particles | booster dose not injection site associated with
L)
adenovirus 26 dose 2 months | authorized; however reactions thrombocytopenia (approximate
vector following certain individuals = Systemic risk):
primary series | who received symptoms * For females 30 to 39 years
Ad26.COV2S are (fevers, chills, old: 12.4 cases/million doses
efigible for a second fatique, + For females 40 to 49 years
boaster with mENA myalgias, old: 9.4 cases/million doses
vacane headache) + For females in other age

ranges and males: 1.3to 4.7
cases/million doses
= Guillain-Barre syndrome
(approximately 8 cases/million
doses)

From Uptodate
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Take home message
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K417 L452 484 v/ >
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%g%%ﬁ%ov i E%%EF&%&%% & SE
* DRSS IR 2 AT AE BRI Y B EE AR P AH R R R 2% (8 5 T e

65

Take home message
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