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KEY CLINICAL POINTS
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Figure 3. Visualization of 2019-nCoV with Transmission Electron Microscopy.
Negative-stained 2019-nCoV particles are shown in Panel A, and 2019-nCoV particles in the human airway epithelial
cell ultrathin sections are shown in Panel B.

Zhu N. et al. N Engl ] Med. Jan 24, 2020.
DOI: 10.1056/NEJMo0a2001017.
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ERELE (RS2 ~mpidd oy kL 3)
T =+ B s 4 (electronic microscopic examination)

Il gy B B F SR (tissue pathology and special stains)

' b

fic 4 47 12 % (microbiologic cultures)

A3 4 5% % (DNA & RNA)
3% B % # 4 (4 MALDI-TOF %)
> 75 F148 T_F (whole genome sequencing — WGS)
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Date/ltems WBC Hb  Hct MCV  Platelet N/L/M (%)
99-03-17 9,380 13.1 39.7 775 216,000  71.7/18.2/7.0

Date/Iltems BUN Cr Na K CRP
99-03-17 99 05 137 5.1* 3.06

*: hemolysis 2+
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Blood culture (99-03-17, one set) : no growth

Urine pneumococcal antigen: Negative

Serum mycoplasma antibody: (+) (1:20480)
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Cops A0 3835 Lo A ¢ A #1996 B & 4B T Rt

7

194 Viral pathogen only (22%) Copathogen
Single pathogen
Viral-viral co-detection (2%)
/
No pathogen® Bacterial-viral co-detection (3%)
detected
(629%) Bacterial pathogen only (11%6)

N . .
Fungal or mycobacterial detection (1%)

74

Patients with a Positive Result (%)

Pathogen Detected

Jain S. et al. N Engl J Med. 2015;373:415-427.
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= Hurman rhinovirus
= Influenza A or B
= Human metapneumaovirus
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— 5. aureus
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Jain S. et al. N Engl J Med. 2015;373:415-427.
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Table 2. Estimated Annual Incidence Rates of Hospitalization for Community-
Acquired Pneumonia, According to Year of Study, Study Site, Age Group, and
Pathogen Detected.*

Pathogen detected:

1.7-2.3
1.3-1.8
1.0-1.4

Human rhinovirus
Influenza A or B virus
Streptococcus pneumoniae

0.6-1.0

Parainfluenza virus

Respiratory syncytial virus

Coronavirus

2.0 (

1.5

1.24
Human metapneumovirus 0.9 (0.7-1.2

0.8 (

0.7 (

0.6 (0.4-0.7

Mycoplasma pneumoniae
Staphylococcus aureus

Legionella pneumophila

0.5 (0.4-0.7
0.4 (0.3-0.6
0.4 (0.2-0.5

Adenovirus

)
)
)
)
)
0.5-0.9)
)
)
)
)
)

0.4 (0.2-0.5

Jain S. et al. N Engl J Med. 2015;373:415-427.

Fl= A&B. FIAL T R $ 9% L G frinfy chs & o & AT A
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A Persons 18-49 Yr of Age

Adenovirus| @
L. pneumophila| @

B Persons 50-64 Yr of Age
Adenovirus

L. pneumophila

S. aureus|-@- 5. aureus

M. pneumoniae| —@— M. pneumoniae,

Coronavirus| -@- Coronavirus

Respiratory,

syncytial virus

Parainfluenza
virus

Human meta-
pneumovirus

S. pneumoniae
Influenza A or B

Human
rhinovirus

——

Respiratory
syncytial virus

Parainfluenza
virus

Human meta-
pneumovirus

S. pneumoniae

Influenza A or B

Human

0.0

LI B B B e s e |
1.0 1.5 2.0

Incidence per 10,000 Persons

: A

Incidence per 10,000 Persons

Jain S. et al. N Engl J Med. 2015;373:415-427.
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C Persons 65-79 Yr of Age

Adenovirus

L. pneumophila
S. aureus|

M. pneumoniae
Coronavirus
Respiratory
syncytial virus
Parainfluenza

virus

Human meta-
pneumovirus

S. pneumoniae
Influenza A or B

Human
rhinovirus

-

e
-o-
-o-
+
+
_._

Adenovirus
L. pneumophila
S. aureus

M. pneumoniae

D Persons =80 Yr of Age

Coronavirus

Respiratory
syncytial virus

Parainfluenza
virus

Human meta-
pneumovirus

S. pneumaoniae|

Influenza Aor B

Human

0 15

Incidence per 10,000 Persons

Incidence per 10,000 Persons

Jain S. et al. N Engl J Med. 2015;373:415-427.
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A Detection of Bacterial and Viral Pathogens

Patients (%)

100
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80
70
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50
40
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0

0-17 <2
(N=2222) (N=980)

2-4
(N=559)

5-9
(N=408)

10-17
(N=275)

Age Group (yr)

[ No pathogen

[J Bacterial
pathogen
only

[] Bacterial—viral
co-detection

[ Viral—viral
co-detection

[l One viral
pathogen only

Jain S. et al. N Engl J Med. 2015;372:835-845.
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Jain S. et al. N Engl J Med. 2015;372:835-845.
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Table 2. Estimated Annual Incidence Rates of Hospitalization for Community-
Acquired Pneumonia, According to Year of Study, Study Site, Age Group,
and Pathogen Detected.*

Pathogen detectedy

Respiratory syncytial virus 4.6 (4.3-5.1
Human rhinovirus 4.1 (3.7-4.4
Human metapneumovirus 1.9 (1.e-2.1

Adenovirus 1.6 (1.4-1.8

Influenza A or B virus 1.1 (0.9-1.3

Parainfluenza virus 0.9 (0.8-1.1
Coronavirus 0.8 (0.7-1.0

)
)
)
)
Mycoplasma pneumoniae 1.4 (1.2-1.6)
)
)
)

Streptococcus pneumoniae 0.5 (0.4-0.6)

Jain S. et al. N Engl J Med. 2015;372:835-845.
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Table 5. Clinical indications for more extensive diagnostic testn}? B
R E Rin A £ FEIR A

. Blood  Sputum ﬂ‘eﬁ;rége a Pné\ /r'%wg?o)zca\
Indication lE },@:EE culture  culture UAT UAT Other
Intensive care unit admission X X X X X
Failure of outpatient antibiotic therapy X X X
Cavitary infiltrates X e
Leukopenia

Active alcohol abuse

Chronic severe liver disease

Severe obstructive/structural lung disease
Asplenia (anatomic or functional)

Recent travel (within past 2 weeks)

Positive Legionella UAT result

Positive pneumococcal UAT result X
Pleural effusion X

NOTE. NA, not applicable; UAT, urinary antigen test.

# Endotracheal aspirate if intubated, possibly bronchoscopy or nonbronchoscopic bronchoalveolar lavage.
b Fungal and tuberculosis cultures.

¢ See table 8 for details.

. Special media for Legionella.

® Thoracentesis and pleural fluid cultures.

Mandell LA et al. Clin Infect Dis 2007;44:S27-72




Table 6. Most common etiologies of community-acquired
pneumonia.

Patient type Etiolog

Outpatient Streptococcus pneumoniae };5 /R 3 JI‘/ZI‘ (:}?5 l

Mycoplasma pneumoniae

M2 A s
Haemophilus influenzae Ef -g % }i ) m
Chlamydophila pneumoniae ;: ‘I‘ r"‘

Respiratory viruses” 4_ BF'; ‘l'
Inpatient (non-ICU) . pheurmonitae ,\) / D r,

M. pneumoniae I

C. pneumoniae # ;EL E;( ,‘]% /?%E{' i j}’;”
H. influenzae

Legionella species

Aspiration

Inpatient (ICU) S. pneumoniae
Staphylococcus aureus
4 ;E}I;? 5 Ili-} A Legionella species
Gram-negative bacilli

H. influenzae Mandell LA et al.

NOTE. Based on collective data from recent studies [171]. ICU, intensive Chn Infect D]S

care unit.

% Influenza A and B, adenovirus, respiratory syncytial virus, and 2007,44827‘72

parainfluenza.

Boin (TR 8 TS TR RAR R R A LR A

Table 8. Epidemiologic conditions and/or risk factors related to specific pathogens in community-acquired
pneumeonia.

Condition Commonly encountered pathogen(s)

HIV infection (early) S. pneumoniae, H. influenzae, M. tuberculosis

HIV infection (late) The pathogens listed for early infection plus Pneumocys-
tis jiroveci, Cryptococcus, Histoplasma, Aspergillus,
atypical mycobacteria (especially Mycobacterium
kansasii), P aeruginosa, H. influenzae

Hotel or cruise ship stay in previous 2 weeks Legionella species

Travel to or residence in southwestern United States  Coccidioides species, Hantavirus

Travel ta or residence in Southeast and East Asia Burkholderia pseudomallel, avian influenza, SARS
Influenza active in community Influenza, S. pneumoniae, Staphylococcus aureus,

Cough >2 weeks with whoop or posttussive Bordetella pertussis

vomiting
Structural lung disease (e.g., bronchiectasis) Pseudomonas aeruginosa, Burkholderia cepacia, S. aureus
Injection drug use S. aureus, anaerobes, M. tuberculosis, S. pneumoniae
Endobronchial obstruction Anaerobes, S. pneumoniae, H. influenzae, S. aureus

In context of bioterrorism Bacillus anthracis (anthrax), Yersinia pestis (plague),
Francisella tularensis (tularemia)

Mandell LA et al. Clin Infect Dis 2007;44:S27-72
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Box 1 Some clinical features reported to he more common
with specific pathogens (references are given in the text)

» Stretococcus neumom’ae: increasing age, comorbidity,
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» Coxiella burneti: males, dry cough, high tever.

Wedzicha JA et al. Thorax 2009;64 (Suppl III) 1111-11155
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Table 4 Recommendations for the microbiological investigation of community acquired pneumonia (CAP)

Pneumonia severity (hased on clinical judgement
supported by severity scoring tool) Treatment site Preferred microbiological tests

{eq, CURBBS = 3-5, 15-40% mortality Sputum or other respiratory sample? for routine culture and sensitivity tests ( + Gram staint)

2 , w232 S A2 S Pleural fluid, if present, for microscopy, culture and pneumaococal antigen detection.
a'tiv;\lp_la\y,&,fnj%% P Py P 9

High severity r’g k. Kﬁ ¥ %3; Hospital Blood cultures {minimum 20 ml)
) z
Hq

3}]‘ :ﬁ‘ f‘? LS ”YE’ ) ﬁ\ ”f{’ 2 Pneumococcal urine antigen test
~ B ;\ f Iﬁ Jﬁﬁjq\/fz’ ;}ﬁj},‘r > ﬁ & A J’]J?]‘Jfﬁ EL ( Investigations for legionella pneumonia:
EJ; i ;}-;L}%' S /%_ #EJ}E , 'frf,k\ i* E :I%- o K % - E: ;I;i::f]: ralreEtI:::flrI:s;TrtaiE::y sample? for legionella culture and direct immunofluorescence
%L d ) N -;E' & ?':‘-',’—’. ftlj E’)(}?i Eé]:ﬁ }?5-%- 5’}% E_ (A (if available) ' ‘ i
i-'t'] -ﬁ' B‘jt'] I;E );% 3‘ . E‘I I;TLE )?‘73' N ‘t}‘ * ?I’ N Investigations for atypical and viral pathogens:**

iﬁ( ;75' "];’-‘]‘ > H;T\%Fﬁ :fi ~ el ez fg‘ ]%l; é‘, :)?5 :3. ) ’fr Nl i (a) If available, sputum or other respiratory sample for PCR or direct immunofluorescence (or
2 WAk S n 0 0% db § o other antigen detection test) for Mycoplasma pneumoniae Chiamydia spp, influenza A and B,
L4 i ik = ) (PCRE\‘ e 3}'«5— . Sk %L ¢ —35-) parainfluenza 1-3, adenovirus, respiratory syncytial virus, Pneumocystis jirovecii (if at risk)

|b) Consider initial and follow-up viral and “atypical pathogen” serology$

*If PCR for respiratory viruses and atypical pathogens is readily available or obtainable locally, then this would be preferred to serological investigations.

+The routine use of sputum Gram stain is discussed in the text.

1Consider obtaining lower respiratory tract samples by more invasive techniques such as bronchoscopy (usually after intubation) or percutanous fine needle aspiration for those who
are skilled in this technique.

§The use of paired serology tests for patients with high severity CAP is discussed in the text. If performed, the date of onset of illness should be clearly indicated on the labaratory
request form.

4|Patients with clinical or epidemiolagical risk factors (travel, occupation, comorhid disease). Investigations should be considered for all patients with CAP during legionella
outhreaks.

**For patients unresponsive to [-lactam antibiotics or those with a strong suspicion of an “atypical” pathogen on clinical, radiographic or epidemiological grounds.

Wedzicha JA et al. Thorax 2009;64 (Suppl III) 1111-11155
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TABLE 1. USEFULNESS OF SPECIALIZED LABORATORY TESTS
FOR THE DIAGNOSIS OF LEGIONNAIRES' [DISEASE.
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serogroup 1 percent

133-70 | [96-99 |

Urinary antigen assayt Ak/® 4R 4~ 7
Serologic tests for antibody} s 7448 A 45 40-60 96-99
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World Health
Organization

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

i * oS4 58 (TR S e 4 F & —real time PCR) ¥4+F]
FEdR 3 W M e S HTNO G B T # e 5% % (hemaglutinin — HA)
oAl 5 gorefr (neuramidase — NA) e fiz 28 ] (H740N9) 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




¢ % PR L fFid 4 F & (Real-Time PCR) i# jB]
H7NO B 5 4 0 Sk & &2
Real-time fluorescence quantitative PCR analysis system
Bench top centrifuge for 1.5mL Eppendorf tubes
10, 200, 1000uL pipettors and plugged tips
Vortex
QIAGEN RNeasy Mini Kit
AgPath one-step RT-PCR kit
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 8" 2013

i * WpF R L fFid 4 F R (Real-Time PCR)
§ RIHTNOIR R s & 4§ e74F 4+ P1 G e & 71

Table of PCR primers and probes

Sequence

CNIC-H7F 5'-AGAAATGAAATGGCTCCTGTCAA-3' Primer
CNIC-H7R 5'-GGTTTTTTCTTGTATTTTTATATGACTTAG-3' Primer
' ' Probe

CNIC-N9 5’ TGGCAATGACACACACTAGTCAGT 3’ Primer
CNIC-NSR 5" ATTACCTGGATAAGGGTCGTTACACT 3/ Primer
CNIC-NSP 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

)

Probe

RnaseP
RnaseP Faorward 5’ AGATTTGGACCTGCGAGCG 3’ Primer

RnaseP Reverse 5‘ GAGCGGCTGTCTCCACAA GT3’ Primer
RnaseP Probei  5’FAM-TTCTGACCTGAA GGCTCTGCGCG-BHQ1-3’ Probe WHO,
Note: FluA and RNase primer/probe sets were from published WHO pratocol provided by .
April 802013
CDC, Atlanta.




®  WpE R & pri 4F F & (Real-Time PCR) 1 /g
H7NO R o #7 5 0 & 78 7 S i & & 2

Components volume (uL)
2x RT-PCR Master Mix 125
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,0 <]

Total 29

WHO, April 8" 2013

B RIHTNO R i d 8 # TR & jﬁ”
(Real-Time PCR) eF Ji iF 2 22 2| 3

The results are determlned |f the quallty 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 8t 2013




Clinical Findings in 111 Cases of
Influenza A (H7N9) Virus Infection

Gao H-N et al. N Engl J Med 2013;368:2277-2285
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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. (%) PN }'\; L HTNO = b
= ALEWAY
':’f”)}% ,? = "}‘ H }}%

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




f- ¢ WA AR FHINOEE 54 a1l
o A gk TR o B R - (D)

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 7N9/;1L m}?ﬁ 2 E1 9}? }%’4}3

Cancery

Cerebrovascular disease = /% 4}?’3 A ;}é )ﬁ: N i&ﬁ ﬁ,{}?ﬁ
Hepatitis B infectiong: % 5 Té; #{—ﬁﬁ Q

Chronic renal disease ] B 5 > 7
- /rv
Pregnancy

H Current smoker — no.
Exposure to live poultry
In previous 14 days — no. (%)

Median incubation time since exposure (interquartile
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 *

- . + s
E::;'::ctenstlc q’é;,]% % IR ),); gﬁ}é 717.LH7N9 /7:1}'_&\: }}% L% Value g’;: B
Any — no. (%) F B EforEe s R F A 111 1000
Maximal temperature — °C 39.2+0.8
Subgroup — no. (%)
37.3-38.0°C 11 (9.9)
38.1-39.0°C 43 (38.7)
>39.0°C 57(514)
Fatigue — no. (%) 40 (36.0)
Conjunctivitis — no. (%) 0
Cough — no. (% 100 (90.1
Sputum production — no. (%) 62 (55.9)
Hemoptysis — no. (%) 7 (24.3)
Shortness of breath — no. (%) 62 (55.9)
5 (13.5)

Diarrhea or vomiting — no. (%)

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




2.7 RS AR A HINOGRE g # 0111 &
ek 2 IfrF &R Ew A S5 — (1D
LECERE L ¢ voop 2 HTNO R ¢ iy
S €S £ 3 -] #14,000 cells/mm3 ~ i = 5k

Median — per mm? #p KT s op o R M ‘f‘-");f 4450

Interquartile range—p o - 7] A € . 2900-6230
quartle ange —p L w1 % 8 F B3 e A A
Subgroup — no. (%)

>10,000 per mm? 5 (4.5)
L <4000 per mm? 51 (45.9)

Lymphocytes — per mm?

Median 460

Interquartile range 320-700

la—no (%) o3 (383) ___J

Hemoglobulin — g/dI 12.9+3.1
Platelets — per mm?

Median 115,500

Interquartile range 82,000-149,500

{s) Q

L e l_ O - .
l C-reactive protein >10 mg/liter — no. (%) 85 (76.6)

Procalcitonin>05ng/ml—no.(00) ___________________________28(/3) ___
Gao H-N et al. N Engl J Med 2013;368:2277-2285

%o ¢ FAORERERE AHINGIRE & 0111 & A
Sk d AR R E R A 2% — (1D

BEE e H IR > i FHTNOG R o A o Jf 53
Aspartate aminotransferas oA~ F ﬁ’ﬁ'i i ﬁg : Bm]ﬁ%‘;&ﬁg ’ frgm 73 (65.8)
fEdd g w FIRARF F T 00
Lactate dehydrogenase >2! LR 'frD—dimerﬁif,ﬁ_i - 91 (82.0)
Creatine kinase >200 U /lite LY ¥ f‘g\éﬁ wAFIR S 5B RPEIN 49 (44.1)
Myoglobulin >80 pg/ml — "}]%J‘i SRR }% % E 39;*5%}?3% 16 (55.2)
PaO,:FIO,
Median 144.0
Interquartile range 107.1-226.9

Creatinine >133 pmol/liter

Potassium — mmol/liter 3.8+0.5
Sodium — mmol/liter 136.8+6.0
D-dimer >0.5 mg/liter — no. 47 (90.4
Chest radiologic findings — no. (%)

Involvement of both lungs
Ground-glass opacity
Consolidation

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 H7N9 Virus.*

Variable 5 3 i f8 4F value * @)
no. of patients (%)

Complications

Pneumonia 108 (97.3)
Acute respiratory distress syndrome 79 (71.2)
Shock 29 (26.1)
Acute kidney injury 18 (16.2)
Rhabdomyolysis 11 (9.9)
Treatment ;5K ;N fa2f

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
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Timing from onset ofilln % g pAE;g s w2 - f}% A BREL R

of antiviral thera o . » . .
P g ring 0 B R dad s A AL BT
0—2 da)’s L1\~

3-5 days 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 5 (76.6

Continuous renal-replacement therapy 29 (26.1

 Artificial-liver-support-system therapy* 7 (15.3

)
)
Extracorporeal membrane oxygenation 20 (18.0)
)
)
)

Antibiotics 79 (71.2

Gao H-N et al. N Engl J Med 2013;368:2277-2285
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o f R fEAR L #e (%)

Antifungal drugs

Glucocorticoids

£07% > ® %] 69 (62.2)
LA HME KL F g 59 (53.2)

L
Z
4

4H7N9,,, B A 1(0.9)
e
E

Intravenous immune globulin
Clinical outcome g/ 77 4
Death 30 (27.0)
Cause of death

Refractory hypoxemia 22 (73.3)
Shock 1 (3.3)
Acute heart failure 2 (6.7)

Secondary bacterial or fungal infection 3 (10)
Arrhythmia 2 (6.7)
Discharge from hospitaly 49 (44.1)

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 LA HTNO = R A EHE Odds Ratio
Risk Factor (|4 ¥ ex 3' {8 Jp i 3 22 R (95% CI)* P Value

Age=65yr F REIEAHEF ®7AM 101 (099-1.03) 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 (0.495-11.99) 0.28
of antiviral therapy >3 days

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




Fl= (Aand B). * #7 % AT HINOGEE i & <0
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P,

IDENA®,
Gao R et al. N Engl ] Med April 11%, 2013
DOI:10.1056/NEJMoal1304459

Bl = (Cand D). * &g % AT HTNOVE R 7 5 «
T "9 R Xk B2 1k (Patient 1, <~ %R %9 9%+ 7))

Day 7 (L% 1p) Day 7 (Afa%1p)
Gao R et al. N Engl J Med April 11%, 2013
DOI:10.1056/NEJMoal304459
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Isolate detail
Isolate name: A/Chicken/Shanghai/S1053/2013

Isolate ID: EPI_ISL_138983 Type: A/ H7N9

Passage detalls/nistory : Cineage:

Sample information

Collection date: 2013-04-03 Location: China

Host Chicken Additional location

Shanghai

Sequence

identifier lenath _accession # _INSDC
PB2 A/Chicken/Shanghai/S1053/2013PB2 2280 EPI440682

0l
1]
E
1
=
3

| g
i) LA

PB1 A/Chicken/Shanghai/S1053/2013PB1 2274 EPI440683
PA A/Chicken/Shanghai/S1053/2013PA 2151 EPI440681

n el e
s

LA

HA A/Chicken/Shanghai/51053/2013HA 1683 EPI440685
NP A/Chicken/Shanghai/S1053/2013NP 1497  EPI440678

| g
e

LN

NA A/Chicken/Shanghai/S1053/2013NA 1398 EPI440684
MP A/Chicken/Shanghai/S1053/2013MP 982 EPI440680

iy
e

{0 R A A B B N Y

NS A/Chicken/Shanghai/S1053/2013NS 838 EPI440679

Submitter information

) 2

Submitter: Kong, Huihui Address: Harbin Veterinary Research Institute

EpiFlu Database, GISAID, April 8®*, 2013
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Segment Lineage Identifier Length Accession #

PB2 A AlChicken/Shanghai/$1053/2013PB2 2280 EP1440682

0001]| atggaaagaa taaaagaact aagagatttg atgtcacagt ctcgcactcg cgagatactg acaaaaacaa ctgtggacca
0081 tatggccata atcaagaaat atacatcagg aagacaggag aagaatcctg cccttaggat gaagtggatg atggcaatga
01el| aatatccaat tacggcagac aaaaggataa tggagatgat cccggaaaga aatgagcaag gtcagaccct ttggagcaag
0241 acaaatgatg ctggatcaga cagagtgatg gtgtcaccte tggoctgtgac gtggtggaac agaaatggac caacgacaag
0321 | cacagtccat tatccaaagg tctataaaac ctattttgaa aaggtcgaaa ggctaaaaca tggaaccttc ggcocccegtte
0401| acttcagaaa ccaggttaaa atacgccgca gggtcgacat aaacccggge catgcagatc ttagtgcoctaa agaagcacag
0481 | gatgtcatca tggaggtcgt attcccaaac gaagttggag ccaggatatt gacatcagag tcacagttaa cgattaccaa
0561 | ggaaaagaag aaggagcttc aggactgcaa aattgcocccct ttaatggtgg cttacatgtt ggagagagaa ctggttcgca
0D641]| amacaagatt cctaccagta gctggaggga caagcagcgt gtatatcgag gtgttgcatt tgacccaagg gacctgoctgg
0721| gagcaaatgt acacaccggg aggggaagtg agaaatgatg atgttgatca gagtttaatt attgctgcta gaaatatigt
D801 tagaagagca acagtatcag cagacccgtt ggcttegett ttggagatgt gocatagtac acagattgge ggggttagga
0881 tggttgacat ccttagacaa aacccaacag aagaacaggc tgtggatata tgtaaggcag caatgggtct aaggatcagt
0%61| tcatccttca gctttggagg tttcacttte aaaaggacaa gtgggtcatc tgtcaaaagg gaagaagaag tgctcacagg
1041| caacctccaa acattgaaaa taagagtaca tgaaggatat gaggaattca caatggtcgg gcgaagagca acagccatte
1121 | taaggaaagc aaccagaaga ctgatccaac tgatagtgag tgggaaagac gagcaatcaa tcgccgaggc aatcatagtg
1201) gcaatggtat tctcacaaga ggattgtatg ataaaggcag tgagaggtga tttgaacttt gtcaacagag caaaccagcg
1281 gctaaatccc atgcatcaac tcctgaggca tttccaaaag gatgcaaagg tcctgttica aaactgggga attgaaccca
1361)| ttgacaatgt aatggggatg atcggaatat tgcctgacat gaccocccage acagagatgt cattgagagg agtgagagtt
1441 ) agtaaaatgg gagtagatga atattccage actgagagag tggtcgtgag tattgatcgt ttcttgaggg tccgagacca
1521 )| gaggggaaac gtactcctgt ctcctgaaga ggttagtgaa acacagggaa cagaaaagct gactataaca tattcategt
1601)| ccatgatgtg ggagatcaat ggtccggaat cagtgctagt taacacatat caatggatca ttagaaattg ggaaaatgta
1681]| aagattcaat ggtcccaaga tcctacaatg ctatacaata agatggaatt tgaacccttt caatccctag tgcocctaaage
1761 tgccagaggc caatatagtg ggttcgtgag ggtcctattc caacagatgc gtgacgtact gggaacattt gacactgtce
1841) =a=sataataaa gctattacca tttgcagcag ccccgccgga gcagagtagg atgcagttct cttctctaac tgtgaatgtg

4 mna =R SRR, e e L R S S e i

EpiFlu Database, GISAID, April 8®, 2013
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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-PCR7 assay, by
influenza A tvne angd cycle threshold (Ct) interval - United States, 2009

#HINI1 swine flu = No. of specimens positive

‘ by RIDT/ Total no. of
J%JI }%\ ‘H ¢ 9’5 40-69% } specimens positive
(L AN -
RIDT st riza A No. positive by rRT-PCR by RIDT/ (%)
virus type Ct interval§ o
20to (25 Total no. positive
0 5 .
by rRT-PCR
(20 5 39 G300 %Y
E:Eigz?i «p NovelHINL 89 717 213 1/6 18/45 (40)
Eﬁé}é‘iﬂal 23 12 3/5 (60)
%%ﬁ%nal — 1010 2/4 01 12/15 (80)
?lieﬁgge” EZ  NovelHINI  8/9 1016 212 1/6 21/43** (49)
%ﬁﬁnal — 22 12 - 3/4%* (75)
Seasonal — 88 23 0N 10/12** (83)
QuickVue A+B Novel HINI  9/9 13/17 6/13 3/6 31/45 (69)
Eela:ﬁnal — 23 22 - 4/5 (80)
;ﬁf&nal — 10110 2/4 0N 12/15 (80)

* Rapid influenza A diagnostic tests. MMWR 2009,5 8(3 O) :826-82
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10 min/

R

Rapid Influenza Diagnostic Test (RIDT) 3k i > /=

In vitro immunochromatographic assay

Bs k4% ( Clinical criteria)
B A Z M e 18 5k (Acute febrile respiratory illness ) (35 BaAZ v :“i: A [é‘j] ffr;_
BIK IBC)  BILEAE R Ot R R (influenzalike J¢ 7 75 Rl

illness ) 2|4% % & 694 £ (pneumonia) F - fJ‘EH'HlNI%L’F

W84 (Laboratory criteria ) )4 R m}}’;‘a ol
| real-time RT-PCR - %éﬁ-*%i"/g
2mEredk o

3.HINL # AR ¥ Aoduit 4 45 L7t -

W ER T ik oL AR B B BT IR BT AR B 4E 5] AT SR -

WAT R F 454 (Epidemiology criteria )

B A F 54x— 1B 4& 4 -

— ~ Y R LEE TR AR AER e B F #0388 (close contact)
PpERE ~ P ~ A R A P RE 5 ~ MR H
fqﬁ o

=~ B R R IR AR SE TR Bl AT R B Z AR o

CDC. Taiwan
April 30, 2009
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B L

\\‘

T b7

.

T
3 & J5 1% (Person under investigation )

6 B& AR AR BORAT R B 5 -

#& %] $£ 5% ¥ (Probable case) :

HOBRRGM > AERBmA MR RE ARG  BEENEEUE
B PR TR Z AR A Y ik A

x,

6 BRRAR AR BORAT TR 2245 > A AR Bl X S v RSB AR AL T
Z AR % 0 HLARTT A KK R B R A AT R S B

BE Z 5% (Confirmed case)

8 BB IRR R RO BRI MF o

¥R

49

CDC. Taiwan April 30, 2009

‘4«*#*" HINI1 AA ]Jﬁ},@‘; [Swine

Influenza A (HlNl)] ) i 7_% (3 i FFWHO)

v & M R i 5 % (acute febrile resplratory illness):
ﬂ_i&_@% X 100}—‘; (%J‘ 377}—\;) _E }3 r' ]Z} 28 Vj‘lg"}ﬁ’:

A B TR

N Y (%ir"i# %)

v FE R b (conﬁrmed case): Lr% ¢ L AR E Sy

T AR

% % FE T2 %7 5 swine influenza A

(HIN1) g ﬂ’L (%zr.)}%* ¥ % > real time RT-PCR, 642 3
2 swine influenza A (HIN1) ¥ 'fr'#’u%g b )

v F i )]% | (probable case): T A G 5 L M gE et ""lﬁ }};3

TN

TS S A ||
# = S .:t]

EURTE

R &R E M, x% F OB LR R
April 29, 2009. WHO
http://www.who.int/csr/disease/swineflu/WHO
_case_definition swine flu 2009 04 29.pdf



£ B E b $0 7 K R HAZIHINDR B [Swine
origin Influenza A (HIN1) — S-OIV] m)]% b ET_&

v & g et e if 5 % (acute febrile respiratory
illness): #8426 & X 1008 (#E<37.78) 2 &

2

poEE o A g R AR i ok 8
% EFER G AR

v F& Tfs b (confirmed case): 5 4 7+ & & a8 YErE %
ERRREMT TR EEILE L S-OIVE % (4
# 5 & & real time RT-PCR) €5

April 30™, 2009. CDC, U.S.A.
http://www.cdc.gov/hlnlflu/casedef swineflu.htm

£ BB E R $0 R SPAFHINL SR [Swine
Origin Influenza A (HIN1) — S-OIV] m)}% b &

v/ ¥ v i b (probable case): i 4+ & & fLA ErE R
1E1}35 B T AN R BB B
B A hF EER S BFF s (RT-PCR) t % HI
frH33= % e

v 5% s b (suspected case): i 4 7 & & 1 e v
EREEAE FET A AREL -

BAE S N TP AR S-OIV B Ao < A1
EREAPTPEIEMATF - Gl AR
S-OIV g % ﬁfa B ] 3% 2%
Bty — blfrt P A S-OLV 4 5 0] B 7o
April 30%, 2009. CDC, U.S.A.
http://www.cdc.gov/hinlflu/casedef swineflu.htm



S8 HIN FERRCERE
=1 61 I 2 76l 2 53 Hh

HEE' -~ BRW - FBEE - FFBEE

F]"— ~ FE HINT FHEL B E 5 GIER AR AEAR Z Lh R

R ARAEAR KB, n=642 JNEX, n=173 H7Z, n=217 aiE, n=61

FER (PHIEY,

4E) & 20(0.25-81) 22(1-61) 16(1-69) 22(3-57)
28 =3 94% 87% 95% 82%
% Mk 92% 87% 59% 82%
Mz G & 66% 48% 39% 39%
i 8 K — 27% 33% 38%
iE B 25% 23% 6% 5%
N nt 25% 15% 2% 3%
] 3 — 38% 13% 23%
& =2 — 35% 31% 31%
CINRlE3 ] — 35% T 30%
REEL T — 13% ’ 5%

% H4F 3 2009 (Aug 6);25(8):501-509

a2 HINT FERBZERE
&1 61 il b 2 % 5l 2 53 #h

HEEE S BRW - FEET - BEMR
F/= 8740 ﬁ“%ﬁimu@ﬁﬁiﬁﬁ“ RT-PCR Eﬂﬁﬁ%

ZWEmOIY 5wE RT-PCR 28 jA5RE RT-PCR B REEZE RT-PCR 25

(%) (n=40) (n=40) (n=15)
F—K 3(20.0%)
BTK 3(7.5%) 10(66.7%)
F=K 1(2.5%) 15(37.5%) 11(73.3%)
FAKX 16(40.0%) 29(72.5%) 12(80.0%)
sE+K 29(72.5%) 36(90.0%) 14(93.3%)

% H4F 3 2009 (Aug 6);25(8):501-509



Fl- .- 213/ 9 B FE AHINIAZ T2 iR 7= b 21
e i 3 & % PO (Hyaline Membrane) (H&E Stain)

WHO Consultation Committee. N Engl J Med 2010;362(18):1708-1719



=T B xR L2009 5
B %R T LT L HINIAR #7
AR & Pk g Xk
B O(AR, B REIEE R
MiEE) o 3npB I ¢ (B,
0w IRIRIE,
fri% P %C — hyaline membrane
A5 = , H&E Stain)

Perez-Padilla R et al.
N Engl J Med
2009;361(7):680-689

The NEW ENGLAND JOURNAL of MEDICINE

Rapid-Test Sensitivity for Novel Swine-Origin Influenza A
(HIN1) Virus in Humans

35 3000
Specimen total

H3N2

304 B HIN1 2500
W s-ov
z | %:2009#47 200 3 5% 30p 1
£ RT-PCR -3¢ 2 $7A 7] i B 7647 (
; i — HINI, H3N2, fo#773)
£

i —S-0OV) £ 4p ¥ i

S o s s s

Faix DJ et al. N Engl J Med 2009;361(7):728-729



Responses to 2009 HIN1 Vaccine in Children 3 to 17 Years of Age

To THE EDITOR: The current 2009 pandemic in-
fluenza A (HIN1) virus is associated with sub-
stantial morbidity in children, with 45% of hos-

W7.5-pg HA + MF59 adjuvant  [J15-pg HA, no adjuvant [l 30-ug HA, no adjuvant

A 3to 8 Years of Age

10,000+

Eg]._

100

HI Antibody Titer =1:40 (%)

B 9to 17 Years of Age

10,0004

L A HINIAZ

HI Antibody Titer =1:40 (%)

BAEw

pitalizations occurring in patients under 18 years
of age. One possible reason for this trend is a
lack of preexisting immunity against the 2009

H I E 2 (38K -
ABc9-17#% — BR]) 4%
7 A8 (AR 2 20)
FHINTAR 374 75 R 2 o
mﬁ@éi%&“@

7 I #847 OHINTAA 37
Winp A e T A4 G
’f»fmi LS H %fm%‘ﬁ kR

I\ Engl J Med
2010;362(4):370-372

2l ak W

The Emotional Epidemiology of HIN1 Influenza Vaccination
Danielle Ofri, M.D., Ph.D.

X W\F;
» Bl

N

ast spring, when 2009 HIN1 in-
fluenza first came to our atten-
tion, my patients were in a panic.

Our clinic was flooded with calls
and walk-in patients, all with the
same question: “When will there
be a vaccine?”

It was all so new then, and we
didn’t have an answer. That lack
of answer seemed to fuel anxiety
to a fever pitch. A substantial co-
hort of my patients continued call-
ing, almost on a weekly basis, to
ask about the vaccine.

These, of course, were the same
patients who routinely refused the
seasonal flu vaccine. Each year

when they demanded the HIN1
vaccine last spring, I reminded
them of their reluctance over the
seasonal flu shot. “Oh, that’s dif-
ferent,” they said.

Six months have passed. Flu
season is now here. After repeat-
ed delays, HIN1 vaccine finally
arrived in our clinic earlier this
month to the uniform relief of the
medical staff. But my formerly des-
perate patients were now leery.
“It’s not tested,” they said. “Every-
one knows there are problems
with the vaccine.” “I'm not putting
that in my body.”

I was unprepared for this re-

od. It seems to reflect a sort of
psychological contagion of myth
and suspicion.

Just as there are patterns of in-
fection, there seem to be patterns
of emotional reaction (“emotional
epidemiology”) associated with new

illnesses. When 2009 HIN1 in-
fluenza was first detected, it fit
a classic pattern that Priscilla Wald
recently outlined in her book Con-
tagious®: It was novel and myste-
rious; it emerged from a teeming
third-world city, and it was now
making its insidious — and seem-
ingly unstoppable — way toward
the “civilized” world.

SR FeenB ok F

ﬁ

Ofii D. N Engl J Med 2009;361(27):2594-2595 & /=37 , % i ?*%;d ’

ERENI s{ﬁ% | = yis
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(11372 % 4 B % — COVID-19 %

Bl- .72 - 261K 5 2420194127 20p IR Eford ey
JEAAM T % 5 2019-nCoV £ fj;}}% b e g B e A (ABI&B
]%]—}EHJ:,ER,%SB‘fF%IIB)(q_ ;%@rg,#,%i'ﬂ;l%‘)

A

Zhu N. et al. N Engl J Med. Jan 24%, 2020.
DOI: 10.1056/NEJMo0a2001017.
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Figure 2: Representative images of the thoracic CT scans showing multifocal ground-glass changes in the
lungs of patient 1 (A), patient 2 (B), patient 3 (C), and patient 5 (D)

Chan J F-W. et al. Lancet. Jan 24t 2020.
https://doi.org/10.1016/ S0140-6736(20)30154-9

]%]: - 2019-HCOV ’L-l— ZL,g:Fl‘\?:i' \Z}LLE'_I— R ‘m e i%
RS (AR - H &2 BF -

HAE-CPE

Figure 2. Cytopathic Effects in Human Airway Epithelial Cell Cultures after Inoculation with 2019-nCoV.

Zhu N. et al. N Engl J Med. Jan 24, 2020.
DOI: 10.1056/NEJMo0a2001017.
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Figure 3. ion of 2019-nCoV with Transmission Electron Microscopy.
Negative-stained 2019-nCoV particles are shown in Panel A, and 2019-nCoV particles in the human airway epithelial
cell ultrathin sections are shown in Panel B.

Zhu N. et al. N Engl ] Med. Jan 24%, 2020.
DOI: 10.1056/NEJM0a2001017.
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s i F%(RT PCR) trk &+ 4 f {2k = 2

HKU LKS Faculty of Medicine
School of Public Health
M d BERBLAHGESR

Detection of 2019 novel coronavirus (2019-nCoV) in suspected human cases by RT-PCR

https://www.who.int/docs/default-source/coronaviruse/peiris-
protocol-16-1-20.pdf?sfvrsn=aflaac73 4




Bk~ F ox st BBl 2019-nCoV ik ﬁiﬁ‘;—%z
SRR (RT—PCR) R e R (B 3 eI R

Materials required
QIAamp Viral RNA Mini Kit (QIAGEN, Cat#52906) or equivalent
TagMan Fast Virus Master mix (TheromFisher, Cat# 4444432)
Ethanol (96-100%)
MicroAmp Fast Optical 96-well reaction plate (TheromFisher, Cat# 4346907)
MicroAmp optical adhesive film (TheromFisher, Cat# 4311971)
Microcentrifuge (adjustable, up to 13 000 rpm)
Adjustable pipettes (10, 20, 100, 200 ul)
Sterile, RNase-{ree pipette tips with aerosol barrier
Vortex

Microcentrifuge tubes (0.5ml and 1.5 ml)

Thermocycler (TheromFisher, ViLA™ 7 Real-Time PCR)

Positive control (Available from HKU, e-mail: llmpoon@hkucc.hku.hk)
Primer sets

https://www.who.int/docs/default-source/coronaviruse/peiris-
protocol-16-1-20.pdf?sfvrsn=aflaac73 4

e~ B oxEd T 2019-nCoV F #45% & f=
KR (RT-PCR) A3 4 e -3 F IR 7

Primer and probe sequences

Assay 1 (Target: ORF1b-nspl4)

Forward primer (HKU-ORF1b-nsp14F): 5-TGGGGYTTTACRGGTAACCT-3’

Reverse primer (HKU- ORF1b-nspl4R): 5~ AACRCGCTTAACAAAGCACTC-3’

Probe (HKU-ORF1b-nspl141P): 5’-FAM-TAGTTGTGATGCWATCATGACTAG-TAMRA-3’

Assay 2 (Target: N)

Forward primer (HKU-NF): 5’-TAATCAGACAAGGAACTGATTA-3’
Reverse primer (HKU-NR): 5’-CGAAGGTGTGACTTCCATG-3’

Probe (HKU-NP): 5’-FAM-GCAAATTGTGCAATTTGCGG-TAMRA-3’

https://www.who.int/docs/default-source/coronaviruse/peiris-
protocol-16-1-20.pdf?sfvrsn=aflaac73 4
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Procedures
l. Extract viral RNA from clinical specimens by using QIAamp viral RNA mini kit according to
manufacturer’s instructions.

2. Prepare master mixture for one-step monoplex RT-PCR as below:

Reagent Vol for a single rxn (ul)
H>0 (RNase free) 8.5

4x Reaction mix* 5

Forward primer (10 uM) 1

Reverse primer (10 pM) 1

Probe (10 uM) 0.5

RNA sample 4

Final rxn volume 20

*Reaction mix from TagMan Fast Virus Master mix

https://www.who.int/docs/default-source/coronaviruse/peiris-
protocol-16-1-20.pdf?sfvrsn=aflaac73 4

AN e 4 - ;‘ ] 2019-nCoV & ﬁ%&r%‘xp
. (RT-PCR) 14 5 i sk i — R S 2 ()

3. Set the follow RT-PCR conditions™*:

Temperature (°C) Time (minute:second) No. of cycle

50 5:00
95 0:20

95 0:05
60 0:30

40

*Both monoplex assays can be conducted under the same conditions.

https://www.who.int/docs/default-source/coronaviruse/peiris-
protocol-16-1-20.pdf?sfvrsn=aflaac73 4
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Multicenter Evaluation of BioFire FilmArray Respiratory Panel
2 for Detection of Viruses and Bacteria in Nasopharyngeal
Swab Samples

FrHE I 5E33FLMF -5 B 4 i (Filmarray
Respiratory Panel 2 - RP2) £ .55 %2 R & %4 ¢ 1L 5 F 13 i 0
Peik ¥ %k (N %224 48) 8 FFPF 3 (nasopharyngeal swab — NPS)
A2 Y LS R Apd ek 2 0 ¢ R ATA W D
RP175PN 5 T4k Sk PF R > ek P & #gﬂ?:;};;i ~ R
% 229E ~ %}l’%}]’a‘ai HKUI ~ %;I%:}}%-%NL63 > %}]%:ﬁﬁi OC43 ~
LRER A L k4 (metapneumovirus) ~ A B S/ A
A B3~ AZLER B3 HL ~ 2009 A3l R 3 HI ($hon
EoRF) > AZRRE /& H3 > BARE B= ~ ®ling me (1,2
34]) ~ e ig @ & -+ (RSV) ~ 7 P #% fF (Bordetella pertussis)

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

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

7B () % L2 F (Chlamydia pneumoniae) ~ # % &
(Mycoplasma pneumoniae) ~ ¢ & =f e i %ﬁ%:pfai (Middle East
respiratory syndrome coronavirus — MERS-CoV) (#7) » fr&l 7 P
*% 7 (Bordetella parapertussis) (#7)

Py Bt mpEsa Y ot d b0 w2 1,612BNPSHAY -
# & 2 5 FilmArray RP2 » $tpe 2 S RP -~ # 2 PCR » fofx H
T_F (sequencing) °

7% | F ke ot B Y % ¢ & B (agreement) L
99.2% o %%ﬁ%:ﬁfsi OC43 ~ F P "% > fv®lF P "2 F° > RP2
HUEPMASF DB EIRPD ER > 91.7% > #9735 ERlk2

Leber A L. et al. J Clin Microbiol. 2018;56(6):e01945-17.
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Multicenter Evaluation of BioFire FilmArray Respiratory Panel
2 for Detection of Viruses and Bacteria in Nasopharyngeal

Swab Samples

FrE%(§): el Fskc e RIE> 93.8% « RP2¥ 124 i i
YT R A DA T 0 X2 SRR ADACE R R B4R A

2% ¢ FilmArray RP2 #& 2L 70 5% & FilmArray RP $3+ § L e ex
FRAMASF DR RO RAHFRRE > L RHBER
HRE o I BB (P B o g e 50 W 4 )eh
R R AR ST RS E -

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

Bl. Z %7 sig g 4 @ * FilmArray RP2 chdfk T3 &

,- ' o .-7""'.‘.‘_._-*:':-;_ o
https://www.biofiredx.com/products/the-filmarray-panels/filmarrayrp/




RS GV A T
Improve Clinical Mean ICU Days Duration of
QOutcomes per ICU Visit* Antibiotics Use?

BioFire RP Panel results have been shown to

Before Using Standard Testing
significantly reduce ICU days? and duration of F[ImArrayI 3.2 D
antibiotic use.? Optimize patient management with Adoptm" \
clinically actionable results.

FOFRR Y (B
FE M RP253 %223 )
Improve Economic
= HOSPITAL . N . Outcomes

|:| D D 285 corbosiir il ~ b The BioFire RP Panel has been shown to reduce
overall healthcare costs. Significant savings were
demonstrated in an adult ICU population in both
patients that tested positive for a respiratory

pathogen as well as those that tested negamve.‘1

https://www.biofiredx.com/products/the-filmarray-panels/filmarrayrp/

# — . ¢ * FilmArray RP2 4 %rve¥ ex ek
(4 & o ) B8 e B (F1lmArray RP) m?ﬂ&‘

TABLE 1 Analytes detected by the FilmArray RP2

Analyte Change relative to RP?

Viruses
Adenovirus Updated primers?, additional assays
Coronavirus 229E Updated primers
Coronavirus HKU1 Not modified
Coronavirus NL63 Not modified
Coronavirus OC43 Updated primers
Human metapneumovirus Updated primers
Human rhinovirus/enterovirus Updated primers
Influenza A virus Updated primers
H1 Updated primers
H1-2009 Not modified
H3 Updated primers

Influenza B virus

Middle East respiratory syndrome
coronavirus (MERS-CoV)

Parainfluenza virus 1

Parainfluenza virus 2

Parainfluenza virus 3

Parainfluenza virus 4

Respiratory syncytial virus

Bacteria
Bordetella parapertussis (151001)
Bordetella pertussis (ptxP)
Chlamydia pneumoniae

Not modified
New

Updated primers
Updated primers
Updated primers
Updated primers
Updated primers

New
Not modified
Not modified

aGeneral pouch chemistry improvements led to increased sensitivity overall.

tAssay modified for broader inclusivity.

Leber A L. et al. J Clin Microbiol. 2018;56(6):¢01945-17.
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TABLE 2 Positivity rate for FilmArray RP2 for all samples and by age groups

Sample type/result No. of samples % of total

All samples
Negative samples 592 36.7
Positive samples 1,020 63.3
Single detections 775 48.1
Codetections 245 15.2

Positive samples by age group
=5 yrs (n = 885)
6-21 yrs (n = 331)
22-49 yrs (n = 128)

Leber A L. et al. J Clin Microbiol. 2018;56(6):¢01945-17.
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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 = 885) (n = 331) (n = 128)

Analyte 5 N No. No. %
Viruses
Adenovirus ; 18
Coronavirus 229E
Coronavirus HKU1
Coronavirus NL63

16
08
16
1.6
4]

i)

B W= N

=l O R R = R

Lafen

9
6
7
12
88

= o

0

Influenza B

Middle East respiratory syndrome
coronavirus (MERS-CoV)

Parainfluenza virus 1

Parainfluenza virus 2

Parainfluenza virus 3

L
o — e
o

2
g
19
1
7
1]

(=R =]

—lh — O

olle o — —
L%}

Bacteria
Bordetella parapertussis (151001)
Bordetella pertussis (ptxP)
Chlamydia pneumoniae
Mycoplasma pneumoniae

Leber A L. et al. J Clin Microbiol. 2018;56(6):¢01945-17.
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TABLE 4 Performance summary and ¢

Analyte TP/(TP + FN) TN/(TN + FP) 95% CI

Viruses
Adenovirus 70/74 86.9-97.9 1,490/1,538 95.9-97.6
Coronavirus 229E 1112 64.6-98.5 1,595/1,600 99.3-99.9
Coronavirus HKU1 43/43 91.8-100 1,557/1,569 98.7-99.6
Coronavirus NLG3 40/40 91.2-100 1,562/1,572 98.8-99.7
Coronavirus 0C43 33/41 66.0-89.8 1,566/1,571 99,3-99.9
Human metapneumovirus 73/75 90.8-99.3 1,529/1,537 99.0-99.7
Human rhinovirus/enteravirus 425/436 95.5-98.6 1,099/1,176 91.9-94.7
Influenza virus A 78/78 95.3-100 1,531/1,531 99.7-100

H1 0/0 1,609/1,609 99.8-100
H1-2009 74/74 95.1-100 1,535/1,535 99.8-100
H3 4/4 51.0-100 1,605/1,605 99.8-100
Influenza virus B 14/14 78.5-100 1,596/1,598 . 99.5-100
Middle East respiratory syndrome 0/0 1,612/1,612 99.8-100
coronavirus (MERS-CoV)
Parainfluenza virus 1 9/9 70.1-100 1,602/1,603 99.6-100
Parainfluenza virus 2 46/47 . 88.9-99.6 1,557/1,565 L 99.0-99.7
Parainfluenza virus 3 43/45 . 85.2-98.8 1,557/1,567 . 98.8-99.7
Parainfluenza virus 4 9/9 70.1-100 1,596/1,603 i 99,1-99.8
Respiratory syncytial virus 175/176 . 96.9-99.9 1,412/1,436 . 97.5-989

Bacteria
Bordetella parapertussis (IS1007) 6/7 2 48.7-97.4 1,605/1,605
Bordetella pertussis (ptxP) 2/3 20.8-939 1,608/1,609
Chlamydia pneumoniae 5/5 1,606/1,607
Mycoplasma pneumoniae

“These data are presented based on a comparator assay only and do not reflect any discordant analysis.
5The terms PPA (positive percent agreement) and NPA (negative percent agreement) are used instead of sensitivity and specificity to indicate that a non-gold
standard comparator (e.g, PCR) was used for the analysis.

% 7 . 1 * FilmArray RP2 & %7ef e i R USRS
(true positive, false positive, true negative, and true positive)

TABLE S Results of discrepant investigation for FilmArray RP2
FNe

Discrepant investigation outcome® Discrepant investigation outcome

Original RP2 confirmed RP2 unconfirmed  Original RP2 confirmed  RP2 unconfirmed
Analyte result (total) (TN) (FN) result (total) (TP) (FP)
Viruses
Adenovirus
Coronavirus 229E
Coronavirus HKU1
Coronavirus NL63
Coronavirus 0C43
Human metapneumovirus
Human rhinovirus/enterovirus
Influenza virus A

1 3 0
1 0

Influenza virus B

Middle East respiratory syndrome
caronavirus (MERS-CoV)

Parainfluenza virus 1

Parainfluenza virus 2

Parainfluenza virus 3

Parainfluenza virus 4

Respiratory syncytial virus

CO0OQC OO0 —=NKEO O~ &

- 0N -

Bacteria
Bordetella parapertussis (1S1001)
Bordetella pertussis (ptxf) 1
Chlamydia pneumoniae 1
Mycaplasma pneumoniae 5

Total 33 14 19 114

“Result disposition based on initial testing versus comparator.

ERP2 confirmed, the results of discrepant analysis supported the original FilmArray RP2 result as true negative (TN} or true positive (TP). RP2 unconfirmed, the results
of discrepant analysis did not support the original FilmArray RP2 result, and the result was considered false negative (FN) or false positive (FF).

“Six FN specimens were all TP for coronavirus HEU1 due to a known cross-reactivity in the comparator method (9).

Leber A L. et al. J Clin Microbiol. 2018;56(6):¢01945-17.
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TABLE 6 Summary of species determinations for all adenovirus-positive samples

Original RP2 result characterization compared to
that of RP?

Adenovirus species No. of TP No. of FN No. of FP?

—

A 0
B 20
C 47
D 0
E

F

u

0
0
nable to determine species 3

Total 70

|

aTP, true positives = positive with RP and RP2; FN, false negatives = RP positive, RP2 negative; FP, false
positives = RP negative, RP2 positive.

bFor specimens yielding a species identification (n = 40), adenovirus was considered confirmed (3 FN missed
by RP2, and 37 FP missed by RP).

“One specimen indicated a coinfection with adenovirus species C and F.

Leber A L. et al. J Clin Microbiol. 2018;56(6):e¢01945-17.
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Clinical evaluation of the BioFire® Respiratory Panel 2.1 and detection of
SARS-CoV-2
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Creager H M. et al. J Clin Virol. 2020;129:104538.
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Fig. 1. Ct distribution of specimens tested in clinical study.

Ct values are shown for each assay used for characterizing clinical specimens, as
indicated on the X axis. Horizontal bars represent Ct median values for each
assay.

Creager H M. et al. J Clin Virol. 2020;129:104538.
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Table 1
BioFire RP2.1 SARS-CoV-2 target clinical performance.

Comparator Assay

Roche cobas 19/19
Hologic Fusion 14/15
Univ Wash LDT 15/15
Total 48/49 (98.0 %) 49/49 (100 %)

% NPA compared against presumptive SARS-CoV-2 negative specimens col-
lected prior to December 2019.

Creager H M. et al. J Clin Virol. 2020;129:104538.
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bioMérieux: BIOFIRE® Respiratory Panel 2.1 (RP2.1) with SARS-CoV-2
Obtains FDA Emergency Use Authorization

May 04, 2020 01:00 AM Eastern Daylight Time

MARCY L'ETOILE, France--(BUSINESS WIRE)-Regulatory News:

bioMérieux (Paris:BIM), a world leader in the field of in vitro diagnostics, today announced that BioFire Diagnostics, its subsidiary
specialized in syndromic infectious disease testing, has received Emergency Use Authorization by the U.S. Food and Drug
Administration for the BIOFIRE® RP2.1 panel, which includes 22 pathogens that cause respiratory infections, including SARS-

CoV-2 (the cause of COVID-19 disease).
The inclusion of SARS-CoV-2 in the BIOFIRE® RP2.1 panel allows healthcare providers to quickly identify patients with common

respiratory pathogens, as well as those with COVID-19, using one simple test. The BIOFIRE® RP2.1 panel takes approximately
45 minutes and tests nasopharyngeal swab samples in transport media. It runs on the fully automated FILMARRAY® 2.0 and

FILMARRAY® TORCH systems and is extremely easy to use.

https://www.businesswire.com/news/home/20200503005054/en/

b1oM%C3%A9r1eux-BIOFIRE%C2%AE-Respiratory-Panel-
2.1-RP2.1-SARS-CoV-2
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Species identification

- MALDI-TOF (5 min)
- Sanger sequencing for 16S, ITS (24 h)

Antibiotic susceptibility testing

— | Media for culture (24 - 96 h) - Vitek
- Disc diffusion | 24-36h

- E-test
Conventional typing
- Spa typing/MLST
24-36h

- Microarray (Clondiag)
- Check-Points

NGS (24-72h) Data analysis (2 -4 h)
m—3 -CPE m— | - do novo assembly

- Novel/unknown resistance mechanisms - CLC Genomic Workbench
- Bacterial transmission - Velvet (Ridom SeqSphere+)

- Annotation
- RAST

Molecular tests - Relatedness

- Point of care tests (1 - 2 h) L idom.SeqSphetes

- Real-time PCR (8 - 24 h)

(Baeiaaiianid doteciiont - Resistance and virulence prediction

- CGE website

Sanger sequencing (24 h) - Further analyses

- Comparative genomics

WebACT, Artemis, ACT, DNAplotter
- SNP analyses

CLC Genomic Workbench

- 1685, ITS

Fig. 1. A schematic overview of the general workflow of diagnostic procedures including NGS in our laboratory.
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Table 1
Properties of current NGS platforms.

Company Equipment Outputfrun (Gb) Maximum read length (bp) Reads (x10%) Running time

Hlumina MiniSeq 0.6-7.5 2150 25 4-24h
Hlumina Miseq 0.3-15 2300 25 5-55h
Hlumina NextSeq 20-120 2x150 130/400 12-30h
Illumina HiSeq 3000 125-700 2x 150 2500 <1-3.5days
ThermoFisher lon PGM™ 0.03-2 200-400 0.4-5.5 2-7h
ThermoFisher lon 55™ 0.6-15 200-400 3-80 25-4h
ThermoFisher lon 55™ XL 0.6-15 200-400 3-80 <24 h
Oxford Nanopore MinlON 21-42 230,000-300,000 22-44 1 min-48h
Pacific Biosciences” Sequel 0.75-1.25 >20,000 370,000 30min-6h
Pacific Biosciences® RSl 0.5-1 =20,000 55,000 30min-4h

4 The Pacific Biosciences data are per smart cell; both the Sequel and the RSII can run 1-16 smart cells in one run.

DT IO OO, [ ally ik (Thn1J2017 2111201
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Software packages frequently used for NGS data analyses in our laboratory.
Application Software Link

Annotation Prokka www.vichioinformatics.com
RAST http:/jr:

Assembly BioNumerics w = Commercial software
CLC Genomic Workbench A .clchio.com Commercial software
SeqSphere 3 Commercial software
SPAdes [bioinf. spade Unix-based
Velvet sbi.ac.uk/~ze relve Unix-based

Data quality check BaseSpace ace.illumina.com Commercial software
BioMumerics maths.com Commercial software
CLC Genomic Workbench . T Commercial software

FastQC

Identification K-merFinder
NCBI BLAST

Metagenomics MEGAN nfuni-tuek [software/malt

Phylogeny FastTree L
RAXML http:/jsco.h-its. welixis/software.html
SeqSphere om.de Commercial software
SNFTree 2

Resistance ARDB https://: .k amid.edu
CARD https:/jcard.r ster.ca
ResFinder www.genomicepidemiology.org

SNP calling BioNumerics alied-ma ¥ Commercial software
CLC Genomic Workbench ! ¥ Commercial software
Samtools g
SeqSphere .de Commercial software

Typing (wgMLST) BIGSdb hetp:/)
BioNumerics w 2 co Commercial software
CLC Genomic Workbench w clc LN Commercial software
EnteroBase https: [T 3 ik
SeqSpere www.ridom.de Commercial software

Virulence VFDB VFs
VirulenceFinder

Visualisation & ACT
comparative study Artemis
BRIG
Clustalw ;
DNA plotter sanger.ac.uk/science/tools
‘WebACT a webact.org

Flo . x FrRFreREd v fod @ F e CTOM L
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Rehabilitation center

University hospital

©
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\
\
\
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\
v
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May 2012 November 2012 January 2013

Fig. 2. The transmission route was reconstructed by epidemiological and genomic data. Each node represents a patient, and an arrow indicates a possible transmission
event from one patient to another. The blue arrow with solid line represents a direct transmission event supported by both epidemiological data and genetic data, the blue
arrow with dash line represents an indirect transmission (e.g. via environment) supported by epidemiological data, and the red arrow indicates the equally parsimonious
transmission link which cannot be resolved by neither epidemiological data nor genetic data. The inter-institutional transfer of the patient is shown by dash lines, on which
the distance between institutions is indicated. The red star represents an outbreak at a secondary hospital, but the isolates were unavailable for further research (Zhou et al,,
2016). (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
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Fig. 3. An example of an outpat of a metagenomics approach of a faecal sample. The different colours represent different bacterial families.
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Review

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

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

Enteric Diseases Laboratory Branch, Center for Disease Control & Prevention, Atlanta, GA, USA
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or only by WGS source _No. cases
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Fig. 1. Metrics illustrating the benefits of using whole genome sequencing compared with pulsed field gel electrophoresis for real-time outbreak laboratory surveillance for
listeriosis in the United States.

OO, *allChn Oi1IE T Tt 201 (12 COT T .

Bl-. ik F % S Xl BT %2
PAFEA [ OO0F %4 5 Br

Specimens Pure culture DNA extraction: DNA quality control:
needed to be growth: 30 min—-1hr
sequenced 48 hrs

L

A <
3
=
S A\ .19 >
e -\» 2.5 A
' % 4 o o
e 3 Spectrophotometer
G720 ——

¥

Raw data Template generation Pooling DNA library
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20 min 26-36 hrs 1-1.5 hrs 4-6 hrs

[T T R

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

OO, *allChn O10IE T Talt. 201 12 CO T .




Lo F LR FIRA DR LB 2
£ MIFx O B 7 K3

—_—

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

Platform \ Instrument Throughput range (Gb)’ Read length (bp) Strength

Sanger sequencing
ABI 3500/3730 0.0003 Upto 1 kb Read accuracy and length Cost and throughput
Hiumina
MiniSeq 1.7-7.5 Low initial investment Run and read length
MiSeq 0.3-15 ] Read length, scalability Run length
NextSeq 10-120 2; Throughput Run and read length
HiSeq (2500) 10-1000 0 Read accuracy, throughput, High initial investment, run
NovaSeq 5000/6000 2000-6000 > Read accuracy, throughput High initial investment, run
lonTorrent
PGM 0.08-2 Up to 400 Read length, speed Throughput, homopolymers®
S5 0.6-15 Up to 400 Read length, speed, Homopolymers®
Proton 10-15 Up to 200 Speed, throughput Homopolymers®
Pacific BioSciences
PacBio RSII 05-1° Up to 60 kb Read length, speed High error rate and initial
(Average 10 kb, N50 20 kb)
Sequel 5-10" Up to 60 kb Read length, speed High error rate
(Average 10 kb, N50 20
Oxford Nanopore
MInION 0.1-1 Up to 100 kb Read length, portability High error rate, run length,

4 The throughput ranges are determined by available kits and run modes on a per run basis. As an example of a 15-GB throughput, thirty-five 5-MB genomes can be
sequenced to a minimum coverage of 40x on the lllumina MiSeq using the v3 600 cycle chemistry.

b 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.
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Year Subtype | Estimate Origin of gene
Death
(million)
NA PA PB1 PB2 NP M NS
1918 HIN1  50~100 | o V4 V4 V4 V4 V4 V4
1957 HaN2 | 1~4 P4 ﬁ. V4 i T ‘i‘ ﬁ.
1968 H3N2 1 ﬁ\ ;ﬁ. P ﬂ 1. ﬁ\ ﬁ
09 W 005 W 4 4 W W W
Reid et al 2004, SOIA Novel et al 2009, Taubenberger et al 2005, Zimmer and Burke, 2009
Nex
‘Spanis:lgii?luenn' — ‘Spanls%\gi:.:luenu' — ‘Hong Koj;lggsgiﬂuenza' -> pandemi: h:ﬂuenza
H1IN1 influenza virus HZN2 influenza virus H3N2 influenza virus
H2N2 HIN1 H3 H2N2 @
@ — avian virus human virus avian virus human virus Avian vi
9o wvian virus
or
Bird-to-human @ H3 H3N2
transmissionf H1N1 virus avian virus humvirus
Reassortment Reassortment

“ Haemagglutinin
Neuraminidase

All eight genetic segments
thought to have originated
from avian influenza virus

Three new genetic segments from
avian influenza virus introduced
(H, N, PB1); contained five
RNA segments from 1918

Two new genetic segments from
avian influenza virus introduced

(H, PB1); contained five
RNA segments from 1918

De Clercq E. Nat Rev Drug Discov. 2006.

?

All eight genes new or
further derivative of
1918 virus
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De Clercq E. Nat Rev Drug Discov. 2006.

Mechanism of Neuraminidase Inhibitor
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Efficacy of Oseltamivir

Reduction in duration of

illness versus treatment at

48 h (days)

5

6 12 24

Time to treatment (h)

36

Journal of Antimicrobial Chemotherapy (2003) 51, 123—-129

Efficacy of Oseltamivir

1:0 End of treatment period
0-9 — p=0-0168 placebo vs oseltamivir 75 mg
p=0-0074 placebo vs oseltamivir 150 mg
08 Placebo
------ Oseltamivir 75 mg
0.7 — — — - Oseltamivir 150 mg
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Lancet 2000; 355: 1845-50



Efficacy of Oseltamivir

Outcome Patients (Studies), n Pooled Odds Ratio
(95% Cl)
Mortality 681 (3) il 0.23 (0.13-0.43)
Hospitalization 150 710 (4) - 0.75 (0.66-0.89)
Pneumonia 150 466 (3) ——— 0.83 (0.59-1.16)
Otitis media 78 407 (2) E B 0.75 (0.64-0.87)
Cardiovascular events 100 830 (2) - 0.58 (0.31-1.10)
[ I 1
0.0 0.5 1.0 15
Favors Oseltamivir Favors No

Antiviral Therapy

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




Peramivir
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« Poor Gl absorption of oral medication
« Lower respiratory tract infection, difficult to using inhaled anti-viral agents
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Baloxavir marboxil
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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 syncytlal virus is treated w1th an

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.*5

Slnce the late 19808 clm1c1ans have requested

ourre CI|n|caI data regardmg its efflcacy have been atening

inconclusive; thus, it is not recommended
for the treatment of influenza infection
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=
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N EnglJ Med 361;17



Combination therap

Oseltamivir, amantadine, and ribavirin vs. Oseltamivir

1. Lower nasopharyngeal swab
polymerase chain reaction at day 3

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

y Total (n=454) Combination Monotherapy p value
group (n=230) group (n=224)
Day 0 454 230 224

Median viral count, 65 (5-4-7-4) 6-4 (5:6-7-2) 67 (51-7-7)
log,, copies/mL
2LL0Q 421 (93%) 221 (96%) 200 (89%)
=LOD, <LLOQ 13 (3%) 4(2%) 9 (4%)
<LOD 20 (4%) 5 (2%) 15 (7%)

| pay3 437 21 216 |
Median viral count, 3-4(3-2-4-6) 3-4(3-2-42) 3-9(3-2-5.0) 0-004
log,, copies/mL
=LLOQ 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 - |
Median viral count, <32 (<3-2-3-4) <32 (<3-2-3-4) <3.2(<3-2-34) 038
log,, copies/mL
=LL0Q 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 =LOD, <LLOQ). LLOQ=lower limit of quantification of PCR assay. LOD=limit of detection of PCR assay.

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

Vaccine

Table 2: Influenza virus over time in the efficacy population
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« an A/Victoria/2570/2019 (HLN1) pdm09-like virus;
« an A/Cambodia/e0826360/2020 (H3N2)-like virus;
« a B/Washington/02/2019- like virus (B/Victoria lineage);
+ a B/Phuket/3073/2013-like virus (B/Yamagata lineage)

- RIEEEE
« an A/Wisconsin/588/2019 (H1N1) pdm09-like virus;
« an A/Cambodia/e0826360/2020 (H3N2)-like virus;
+ a B/Washington/02/2019- like virus (B/Victoria lineage);
 a B/Phuket/3073/2013-like virus (B/Yamagata lineage).

s Influenza A s Influenza B e % ICU InfluenzaA ====- % ICU Influenza B
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distribution (%) of
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circulating in the

community by type

Clin Infect Dis 2014 July 15



. Lineage- Lineage-
Match and Mismatch Lovel  Love
. Vaccine Vaccine
Between the Vaccine ViHeE  CiUEUNGE  Match, Mismeth
1 H 1 Season Lineage Lineages % %
and Circulating Strains - - ° °
fI ﬂ B V- 1999-2000 Yamagata Yamagata (100%) 100 0
o nriuenZa Iruses 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

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

n Eiu RigEHZR (BE

)

—[EEs
° E%AE\
B/ B BT Bl ARIEIERELES

- 65U ERE

- mbEAL EZB/NABRIMNTR
- BEBEAE
. ;t% &g RIS
- BEEXRBYBEAE

. ?#ﬂa&&lﬁﬁ AETEPARE:

- NREREABRITERBEEABGEHRAHEBRE
- BEFEUERE  SESERELRA - BMIAR

REE

25— PR
« 50-64BER N

3

=)

0& - FRERBEREKNES



18 FERRAGSBMAEITEARR %389 © 109/9/30

BAEHR | mizis HAEH #AE

65k s bR &/ 2 3,537,314 1,813,931 51.3%
50-64 3% A A 5,289,099 990,641 18.7%
BFREAR 329,622 230,269 69.9%
BRABRBRIEHETHAR 147,985 139,744 94.4%
BREXRAEERGYHRAR 8,386 8,386 100.0%
Bh~BY &y S8 ZR1E358584% 2,372,287 1,834,474 77.3%
3R AL EANRAT4h - 2468 402,028 290,870 72.4%
3R EENPAT S F-- K G RAGBE 1A 238,153 39,948 16.8%
3RIAEZENSEAN4h -k Y HAEB(H2A]) 18,572 7.8%
e 35 FEEABRRIEEE : 66-74%

FFROMEA AL 2 XA - 89,559 -
HEARRECTRMEEAR 50,450 12,950 25.7%
618 A SA L3R IATF 4 5L 8 44618 142,554 136,434 95.7%
618 A BA L3R AT 4 S--k ¥ #4685 14]) 365480 155,579 42.6%
618 A B L3R AT 4 St--k 8 468 (5 28]) 112,357 30.7%

*ARAFMMZERRAR LEBMIEAR

Vaccine 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)

Drugs (2019) 79:1337-1348
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A Seasonal Influenza (Flu)

Vaccine Effectiveness: How Well Do the Flu Vaccines
About Flu Work? - —
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On this Page

This Flu Season

Prevent Flu

How effective is the flu vaccine?

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

i How effective is the flu vaccine?
Flu Vaccines Work

] protects against flu iliness. Whil ine eff VE) can vary, recent What factors influence how well
How Well Flu Vaccines:Work studies show that flu vaccination reduces the risk of flu illness by between the vaccine works?
) 40% and 60% among the overall population during seasons when most
;D[C % v:“'"e Effecuveness circulating flu viruses are well-matched to the flu vaccine. In general, current flu What are the benefits of flu
etworks . . N ' .
vaccines tend to work better against influenza B and influenza A(H1N1) viruses vaccination?
and offer lower protection against influenza A(H3N2) viruses. See “Does flu
How Vaccine Effectiveness and Vacrine effeetiven /by type or subtype?” and “Why,is f e icall Is the flu vaccine effective against
Efficacy are Measured vaccine effectiveness vary by ty, ne? Why is flu vaccine typically 7
: . : ? all types of flu and cold viruses?
ess effective against influenza A H3N2 viruses?” for more information.

Pooled VE (%) Pooled VEestimates  p value for (+
F L U M standarderror  (n)* heterogeneity
vaccine =
° ° 2010-11 46% (30t0 58) 0131 5 0368 261
effectiveness varies iz  moen o s
2012-13 40% (32 to 46) 0-059 6 0644 0.0
by type or subtype N3 iNEswE) 064 3 s
2014-15 7% (-32t0 34) 0179 3 0-051 743
H3N2 by antigenic similarity
A\, YAN Variant 23% (2t0 40) 0126 6 0081 556
E 'ltb B Ii ﬁﬂ: *ﬁ EP ’ Similar 33% (22t0 43) 0-080 12 0014 561
H3N2 : 33% ;B : 54%; AR gy s
2010-11 60% (54 to 65) 0.071 12 0-894 0.0
HI1N1 : 67% 2011-12 68% (50to 80) 0239 3 0541 72
2012-13 55% (41 to 66) 0142 6 0930 0.0
2013-14 62% (52t0 70) 0117 6 0260 352
Type Bby seasont
2005-06 52% (25 t0 70) 0231 3 0648 0.0
2007-08 50% (29 to 64) 0172 5 0235 412
2010-11 55% (48 to 62) 0-080 1 0554 0.0
2011-12 49% (0to 74) 0343 7 <0-0001 897
2012-13 55% (46 to 62) 0.087 7 0566 0.0

Data in parentheses are 95% Cls. VE=vaccine effectiveness. *Seasons with fewer than three VE estimates for a given
cithtima wera nat inclidad $+2000-10 ic nat chawmn hoaraiica anlu ana actimata far tuma R dirrina that caacan avictad

Ann Intern Med. 2012;156:512-524.



2019-20 Seasonal Influenza Vaccine
Effectiveness — United States,

TABLE 2. Number and percentage of outpatients with acute respiratory illness 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
allinfluenza A and B, B/Victoria and A(H1IN1)pdm09 — U.S. Influenza Vaccine Effectiveness Network, October 23, 2019-January 25, 2020

Influenza-positive Influenza-negative Vaccine effectiveness
Vaccinated Vaccinated Unadjusted Adjusted*
Influenza type/Age group Total no. (%) Total no. (%) % (95% C1) % (95% C1)
InfluenzaAand 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 (4210 65)
18-49yrs 413 143 (35) 1,084 452 (42) 26(6t042) 25(3to41)
250 yrs 185 105 (57) 1,034 738(71) 47 (27 to 62) 43 (19t0 60)
K )’I %4 5 O/ 60 (5210 66) 50(39 to 59)
2019- 2020&7—./““\ IR E 0 °
‘t,_z r— I BﬁZ{EE HJ,SW‘K j— ' l |} 62(51t071) 56 (420 67)
j:ﬁiilllhm DILB A 544210 64) 32(11t048)
Overall 326 138(42) 3,052 1,682 (55) 40 (25t0 53) 37(19t0 52)
Age group
6 mos-17 yrs 98 35(36) 934 492 (53) 50 (23 to 68) 51(22t0 69)
18-49yrs 125 48 (38) 1,084 452 (42) 13 (-27 to 40) 5(-45t037)
250yrs 103 55(53) 1,034 738(71) 54 (31to 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

test results to the odds of being vaccinated among pati
1 Adiiictad far chidh cita n cav tard

1ts with influenza-negati

[N —_—— 1918 Spanish Flu caused by HIN1
— = =] . : I~
)"- [=] * == ‘E 1933 Isolation of ]nflu.enza virus® . ' . .
/ 108 o= N 1935-1941 Early vacccination studies identified the importance of dose and matching strains®®
1942-45 Trials with concentrated and inactivated vaccines®®
1945 First commercial influenza vaccine available in the US®*
1947 Global surveillance initiated by WHO
1957 “Asian flu” caused by H2N2
1960s Attempts to generate attenuated viruses
1968 Pandemic caused by H3N2
1976-1977 Subunit influenza vaccine was developed and found to be less reactogenic than inactivated
whole virus vaccines*-4?
1976-1977 Swine flu (H1N1) outbreak in Fort Dix, US, prompting a short-lived mass vaccination campaign
19771978 “Russian flu” outbreak (H1N1)
1980s Russians developed cold-adapted attenuated vaccine strains®
1997 Outbreak of highly pathogenic H5N1 in Hong Kong
1990s Reverse-genetics system developed, leading to attenuated H5 vaccine strains™™
2003 FluMist, intranasal LAIV licensed by FDA for adults*
2003-2004 Outbreak of highly pathogenic H5N1 in Asia

test results]); odds ratios were estimated using logistic regression.

lhaalth har ~f Aauce fram lllnace ancat thn anrnllmant and manth afillnacc Licinn lanictic ranraccinn

MMWR / February 21, 2020 / Vol. 69 / No. 7

2007 H5 vaccine from Sanofi-Pastuer approved by FDA*

2007 |Optaflu MDCK-cell derlved vaccune approved for use in Europe” |
2009 H1N1)

2009 IFluZone Hi;h Dose licensed and recommeded by ACIP for elderly* |

2009 Adjuvanted vaccines against 2009 swine flu strain approved under exceptional circumstance for
use in Europe”

2010 | ACIP recommends National Influenza vaccination for all ages 6 months and older!

2011 FluZone Intradermal licensed by FDA* N

2012 Vepacel, Vero-cell derived influenza vaccine by GSK, licensed in Europe”, Flucelvax, MDCK-
cell derived vaccine, Fluarix (quadrivalent TIV) and FluMist Quadrivalent, approved by FDA*

2013 FluBlok (baculovirus-derived) approved by FDA*

Clin Microbiol Rev. 2013 Jul;26(3):476-92.



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 l:> Subunit influenza vaccines (egg)
2001 > Influenza vaccines cell-culture derived (MDCK)

2013 \ Modern DNA technology (Flublok)

5 ~ Universal influenza virus vaccine
Y/

Vaccines 2017, 5, 18

[ O OO CO MmO T Cmm oo O Coomm mm o

Age Group Recommended Live
Vaccine vaccine?

Children aged 6
months to 2 years

Children aged
2-17 years

Adults aged
18 - 64 years

Adults aged
65 or over

quadrlvalent
vaccine (QIVe)

Live attenuated
influenza vaccine

LAV

Quadrivalent
influenza vaccine:

Egg-grown (QIVe)
Cell-based (QIVc)

Adjuvanted
trivalent influenza
vaccine (aTlV)

Types of flu Reason for
strains recommendation
protected

LAIV is not suitable for
children under two

Nasal vaccine helps to
Four reduce spread of flu virus
in children

Quadrivalent vaccines
protect against four
Four types of flu strain

“Adjuvant” is added to
Three the vaccine to make it
more effective in older

people

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

18-49yrs

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

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

Phase 3, randomized, double blind, multicenter study (2013-
2014) in the United States

Phase 3, randomized, observer blind, multicenter study (2017-
2019) in EUR, South America, AST, ASIA

[ 0O OO0000 T

CBER (USA Center for Biologics Evaluation and Research) /CH M P |m mu nOgenICIty C”tena

* Lower limit of the 2-sided 95% Cls for the percentage of subjects achieving an

HI antibody titer 1:40 should be 70% and 60% for subjects aged 18 to <65y
and 65y

* Lower limit of the 2-sided 95% Cls for the percentage of subjects achieving
seroconversion should be 40% and 30% for subjects aged 18 to <65y and 65y

* Seroconversion rate
* Hl titer <1:10 - HI titer 21:40
e HI titer 21:10 - at least a 4-fold increase

Drugs (2019) 79:1337-1348



Efficacy study of TIVc and TIV vs placebo

Phase 3, randomized, placebo-controlled, multicenter study (2007-2008) in the United States, Finland, Poland

GROUP

TIVc (n = 3828)

Placebo (n = 3900)

TIME (DAYS)

180-200

v v v

i . Influenza
§|r?gle.IM Immunogenlt;lty surveillance
injection assessmen period

Study
completion

Frey Oelal. Clin ﬁl@cﬂﬂ/ﬂZOlO;Dl:997—lOO4:

Efficacy of TIVc and TIV against circulating strains
vs placebo in adults aged 18-49 years

All circulating strains® Vaccine-like strains Non-vaccine-like strains
80 A Efficacy
demonstrated
RS 70 L
w X
> 60 -
>5
E s % TIVc vs placebo
53 (n =3776)
[T 40 4= = -/
(=]
g3
] 30 TIV vs placebo
]

-= (n =3638)

20 -

10 Vaccine

0 - = — = efficacy

- criterion®
Number of cases: 42 49 7 9 30 29

Efficacy : (1 - P vaccine/P placebo) x 100

Frey Oelal. Clin hléc0/72010;01:997-1004.



Seroconversion and seroprotection with TIVc
and TIV vs placebo in adults aged 18-49 years

80

S
X 60
wn
)
N
@
340
iy
=]
wv

20

Seroconversion Seroprotectlon

100 14

Hl Tivc
1 TV
I Placebo
= = = CBER criteria"

A(H1N1) A(H3N2) A(H1IN1) A(H3N2)

1) Seroconversion should be 40% 2) HI antibody titer 1:40 should be 70%

Frey Oelal. Clin (mléc0i72010;01:997-1004.

Solicited local reactions within 7 days post-
vaccination in adults aged 18-49 years

Subjects, %

100

50

40

30

20

10

I TIVc (n=3813)

1 \\\hl

BN TV (n = 3669)

Placebo (n = 3894)

Injection Erythema Induration Swelling Ecchymosis
site pain

1. FreySetal. ClinInfect Dis. 2010;51:997-1004.
2. ClinicalTrials.gov. Available at: https://clinicaltrials.gov/ct2/show/results/NCT00630331?view=results. Accessed May 11, 2019.



Solicited systemic reactions within 7 days post-
vaccination in adults aged 18-49 years

100
l I TIVc (n=3813)
//
50

I TIV (n=3669)
40

[ Placebo (n =3894)
30

Subjects, %

Fleadache Fatigue [ yalgia @ alaise B@hills Brthralgia Sweating [Reler
(PEECR)

1. FreySetal. Clininfect Dis. 2010;51:997-1004.
2. ClinicalTrials.gov. Available at: https://clinicaltrials.gov/ct2/show/results/NCT00630331?view=results. Accessed May 11, 2019.

COMPARATIVE TRIAL OF QIVCIN HEALTHY ADULTS

Phase 3, randomized, double blind, multicenter study (2013-2014) in the United States

Primary:

To evaluate noninferiority of QlVc vs comparator TIVc

Primary Secondary:
objective(s) * To demonstrate superiority of QlVc against the unmatched B strain in TIVc
* To evaluate immunogenicity of QIVc and TIVc according to CBER and CHMP criteria
* To demonstrate safety and tolerability of each vaccine

Study population Healthy adults (aged 18-64 years) and older adults (aged 265 years): N = 2680
BT o

Comparator(s) TIVi1c (containing B/Yamagata lineage) or TIV2c (containing B/Victoria lineage)

BEFEREEREHum Vaccin Immunother@201E71 2ERER 2RRER 2000



Non-Inferiority

* Upper limit (UL) of the 2-sided 95% confidence intervals (Cl) of the
vaccine group ratio of GMTs (TIV1c or TIV2c divided by QlVc) was

<1.5
* UL of the 2-sided 95% Cl for the difference in SCR (TIV1c or TIV2c
minus QIVc) was <10%

Drugs (2019) 79:1337-1348

Comparative trial of QIVc in healthy adults

Phase 3, randomized, double blind, multicenter study (2013-2014) in the United States

T2 2 (AEES)

EREREP

IVc (n = 133@)

TIV1c (n = 626)

| || “J

Single IM  Immunogenicity Safety follow-up
injection assessment

OO0 477 70007 7 O000002 00002 MO22 00 200.



Immunogenicity of QIVc is non-inferior to TIVc on
seroconversion rates and GMTs in adults

Seroconiersion rate diference
FIRIRICERIRRC IRl
ERIRIE RISkl

=
g%%ﬁﬂowbnmsﬁ
1 | I N I E— J
=)
=]

A/HIN1 A/H3N2 B/Yamagata B/Victoria

TIV1c or TIV2c minus QIVc <10%
TIV1c or TIV2c divided by QIVc <1.5

Blaccine group ratio
@R B RIECRR R IEca

A/HIN1 A/H3N2 B/Yamagata B/Victoria

IR PHTRER]
PRIPRIRRIRIER

ooooo

BREREERTEHum Vaccin Immunother@201EEL 26RER 2R 2EER

QIVc induced immune response (seroprotection)

comparable to TIVc in adults

M 3lvc

to years
M Tivc

PRIRIERIRERTR FR FRIE
[ EERIRE4 0
c 8 &8 8 8 8

A/HIN1 A/H3N2 B/Yamagata  B/Victoria

M 2IVc
years
M TIVc

A/HIN1 A/H3N2  B/Yamagata B/Victoria

HI antibody titer 1:40 should be 70% and 60% for subjects aged 18 to <65y and 65y

BEERRENTEHum Vace and Immuno. 201RER 2ERR 2RRR



QIVc induced immune response (seroconversion)

comparable to TIVc in adults

ERIRIEFRRRRRR AR @RI
ERPRIRRIRRRRREE

ERR to years

=
Q
(=]

H IVc

..... Noninferiority threshold

=)
o
L

I TIVc

60

40 .-

20

" A/HINI  A/H3N2 B/Victoria

B/Yamagata

PIRERERREE [ @RI
PRPRIRRIRRRRREE

=
o
S

®
=]
L

60 -
=

years

M IVc

..... Noninferiority threshold

| TIVc

A/H3N2 B/Victoria

B/Yamagata

Seroconversion should be 40% and 30% for subjects aged 18 to <65y and 65y

BRERRENTHum Vacc and Immuno. 201RER 2ERRR 2ERE

Superiority of QIVc relative to TIVc against
unmatched B strains in adults

AR B

1000 1

100 A

10 A

Flatio oRIAMR
FRIR @ RIRRCc or RIRRCERE IRIcR
ERIRR RIE

0.5(0.5,0.5) 0.6 (0.6,0.7)

— —

m QlVc
m TIVc

B/Victoria

B/Yamagata

100 4

80

Subjects (%)

20

60

ERSEE @770 )

B/Yamagata

Seroconlersion rate diference

ERIRIRc or RIRIRC 1Bkl
ERER 2R

R 1R @ -19.4%

(-23.2%, -15.5%)

—

B/Victoria

1) TIV1c or TIV2c divided by QIVc <1 2) TIV1c or TIV2c minus QIVc <0

BRERREARTEHum Vaccin Immunotherf201EE 2GR 2CRE 2R



Tolerability profiles of QIVc and TIVc were similar

in adults

BRI EIR PRI R R R

100 +

80

60 -

40 -

20

Any

== QIVc (n = 1319) === TIVic (n = 670) === TIV2c (n = 663)

41.0

358 365

285 2B 293

5.0 3.0 4.5
e

Local Systemic Others

1. ClinicalTrials.gov. https://www.clinicaltrials.gov/ct2/show/results/NCT01992094?term=NCT01992094 &rank=18&sect=X301256#evnt. Accessed

March 30, 2019. 2. Bart S et al. Hum Vaccin Immunother. 2016;12(9):2278-2288.

Local adverse events within 7 days postvaccination
with QIVc and TIVc in adults aged 218 to <65 years

IRIRCRRI R R
FRRE@CERS-2

100 4

20 4

Induration

I 2@ (2 0 ) I cmic (B B EEo) [ emEc (2 R EE7)

454

40.8

Ecchymosis Pain

Flucelvax Quadrivalent [package insert]. Summit, NJ. Seqirus, Inc. July 2018.



Local adverse events within 7 days postvaccination
with QIVc and TIVc in adults aged 2 65 years

100 Bl QIVc (n=656) [ TIVic (n = 340) TIV2c (n = 336)

80

40 -

Percentage of
subjects'?

21.6

e 1R.5

Induration Erythema Ecchymosis Pain

Flucelvax Quadrivalent [package insert]. Summit, NJ. Seqjirus, Inc. July 2018.

Non-egg-based Influenza Vaccines

Company Phase Administration Reference
) Recombinant Company Phase Administration Reference
BiondVax Phase III Oral [19] Adjuvant—novel
Imutex Phase I1 5C [20] BlueWillow Phase I Nasal [34]
e s mRecombimm—VU’ i i Nitto Denko Phase I Sublingual [35]
= Mercia Phase II M [36]
Osivax Phase IT M [22] Adjuvant—toxin
Medicago Phase IIl/discontinued M [23] Mucosis Phase I Nasal 37]
Medigen Phasemlbl- T onns M : [24] Eurocine Phase I/I1 Nasal 38]
Recombinant—HS5 prof en
Generex Phase [ P! gal 251 Advagene Phase 11 Nasal [39]
Live attenuated L
Codagenix Phase I Nasal [26] Th’:r"adpee"l‘x‘;m Phase I ™M [40]
FluGen Phase II Nasal [27] DNA vacdine
Vivaldi Phase II Nasal [28] Inovio Phase I M [41]
Virosomes
Ealysie o A e (29 Mymeics Phase 1T Nasal 2]
. AL Dendritic cells
Vaccitech Phase I1 ™M [30] CEL-SCI Phase 1 ™ 8]
Vaxart Phase II Oral [31]
Altimmune Phase II Nasal 32]
Vector—alphavirus
AlphaVax Phase IT ™M [33]

Vaccines 2017, 5,18



Potential steps and technologies to improve
influenza vaccines

Improved
effectiveness
especially in

elderly

Microorganisms 2020, 8 1745

* High dose vaccines

* Addition of adjuvants

* New delivery methods e.g. nanoparticles
* Non-egg based technology

*?DNA/RNA-Protein prime boost

*?DNA/RNA/live attenuated
*?Headless HA
*?M2e

Effective against
drifted H1/H3

Partially Universal vaccine
*?Stem epitopes
s?Conserved elements

Effective against
Group 1 or Group 2
HA types

Universal A vaccine
*?Stem epitopes
*?Conserved elements

Effective against all
influenza A viruses

Effective against all . .
Truly universal vaccines

*?Conserved elements

influenza A/B
viruses
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SARS-CoV-2 Variants of Concern

Spike protein
substitutions
Name
WHO label[1] (Pango e "a"r':"_) LISCEEton: First detected Known attributes
HEEE substitutions in
bold)
Alpha B.1.1.7% 201/501Y.V1 A69/70 United Kingdom = ~50% increased transmission(2]
alaay = Potential increased severity based on hospitalizations and case fatality
(Saoaros
(sa9ap~) - on neutralization by monoclonal antibody therapies®
« Bamlanivimab-etesevimab: No change in susceptibility (4]
NEgLY « Casirivimab-imdevimab: No change in susceptibility (3]
AS70D « Sotrovimab: No change in susceptibility [€]
= [Fnimal impact] on neutrali 1 by cor it and post-vaccination sera
P681H 2
Beta B.1.351 20H/501.v2 Ka17N South Africa = ~50% increased transmission[14]
-on neutralization by some monoclonal antibody
N501Y D
=3 - nlikely to be active (>45-fold decrease in
susceptibility) [<
« Casirivimab-imdevimab: No change in susceptibility (5]
=« _Sotrovil : No change in st ibility (61
- i N neutr 1 by con it and post-vaccination
sera
Gamma Pl 203/501Y.v3 KA17ZNAT Japan/Brazil - n neutralization by some monoclonal antibody
[Easax | Srapieys
NSO1Y Unlikely to be active (>511-fold decrease in
susceptibility)
« Casirivimab-imdevimab: No change in susceptibility [5]
= Sotrovimab: No change in susceptibility (6]
& [ceelis i alaticn] B San AR )
Delta B.1.617.2% 20A T19R India = Increased transmissibility compared with B.1.1.7 (Alpha)[6]
(G142D°) = [Potential increased severity] based on associated hospitalization rate
e 177
A156
i - n neutralization by monoclonal antibody
Erapies
R158G = |Potential modest/moderate reduction fin vaccine effectiveness against
= ant impact on vaccine effectiveness
e against severe diseasel17-20]
P681R
D950N
Epsilon B.1.427 and 20C/S:452R LAS2R us-california = ~20% increased transmissibility [21]
B.1.429" - n neutralization by some monoclonal antibody
[;111'5@:'1.429 only) SRS z .
W1S2C (8:1:420 * Bamlanivimab-etesevimab: Unlikely to be active (7.4-fold decrease in
oniy) i e . .
 Casirivimab-imdevimab: No change in susceptibility [5]
« Sotrovimab: No change in st ility [6]
= |Moderate reduction |n neutralization by convalescent and post-vaccination
sera

Variant Phenotypic Change

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

A69-70
Increase
fransmission

K417
Decrease
neutralization

1452
Decrease
neutralization

neutralization

P68l
Increase
transmission

E484
Decrease

N501
Increase
transmission

D614
Increase
transmission

B.L.L.7 (oralpha) Increase transmission ~ 69-70 deleted
B.1.351 (or beta) Increase transmission N
and virulence

B.1128.1 (or gamma Increase transmission

orP.l) and virulence,
decrease neutral-
ization
B.L.617.2 (or delta) Increase transmis-

sion, decrease
neutralization

Increase transmis-
sion, decrease
virulence

B.L1.617.1 {or kappa)

K (later change) Y G H

K ¥ G

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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Stability of SARS-CoV-2 at different

environmental conditions(1)
A{Tempersure’]

Virus titre {Log TCIDsa/mL)
Time 4°C 2°C 37°C 56°C 70°C
Mean ' Mean 1 Mean % Mean 5D Mean  #s0

1 min N.D. M.D. B.51 0.27 N.D. N.D. [ 01 534 0.17
5 mins N.D. M.D. 6.7 0.15 N.D. N.D. 462 0.44 U .
10 mins N.D. M.D. .63 0.07 N.D. N.D. 384 0.32 U -
30 ming B.51 0.27 6.52 0.28 6.57 017 u . U .
1 ht 6.57 0.32 6.33 0.1 6.76 0.05 u U .
Ihrs B.66 0.16 .68 .46 6.36 0.19 u U -
G hrs 6.67 0.04 6.54 0.32 5.99 0.26 u U .
12 hrs 6.58 01 6.23 0.05 5.28 023 u U .
1 day 6.72 0.13 .26 0.05 ERE] 0.05 u U -
2 days B.42 0.37 583 0.28 u - u U .
4 days 6.32 0.27 499 0.18 u u U .
7 days B.65 0.05 3.48 0.24 u u U -
14 days .04 (.18 U . U U U .

BRARKFHARA,ITR

2 .
(A

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.

Stability of SARS-CoV-2 at different

environmental conditions(2)
B)[Surfaces]

I p Virus titre (Log TCIDsq/mi)

Time __ [Paper  Tissue paper | Wood Cloth Glass
Mean 50 Mean 15D Mean +50 Mean 15D Mean 5D

0 min a.76 0.10 S48 0.10 X 0.35 a.84 1 X T
30 mins 218 0.05 219 0.17 3.84 0.39 284 0.24 581 0.27

3 hrs u - u - 31.41 0.26 2.21*% - 5.14 0.05

B hrs u u 247 0.23 235 0.08 5.06 0.31
1day u u 207 - 2.07° . 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
Time Banknote Lotainfesscteal  Plastic]  IMask innerlaver  Mask outerlaverd
Mean 50 Mean 15D Mean +50 Mean 15D Mean +5D

0 min B.05 0.34 .80 0.0z 5B 0.03 S.BE 0.69 578 0.10
30 mins 5.83 0.29 523 0.05 5.83 0.04 5.84 0.18 575 0.08

3 hrs 4.77 0.07 5.09 0.04 533 0.22 5.24 0.08 511 0.29

B hrs 4.04 0.29 524 0.08 4.68 0.10 5.01 0.50 4.97 0.51
1day 3.2 0.60 4.85 0.20 3.89 0.33 4.21 0.08 4.73 0.05
2 days 247 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 0.09 247 0.28 37 0.50
7 days 1] u U - u . 2.79 0.46

"#ixré" =z L J~2~7
m _’-L .} ‘i‘ The LANCET microbe CORRESPONDENCE | VOLUME 1, ISSUE 1, E10, MAY 01, 2020
Stability of SARS-CoV-2in different environmental conditions
{ ( \:' ; ‘-9 ,‘ %‘ a ﬁ‘ .E ) Alex W H Chin,Julie TS Chu,Mahen R A Perera,Kenrie P Y Hui,Hui-Ling Yen,Michael CW Chan,et al.




Stability of SARS-CoV-2 at different

environmental conditions(3)
C|Disinfectants] DJpH*]

Virus titre
Virus titre {Log TCIDsp/ml) (Log TCIDsg/mL)
Disinfectant pH
(Working concentration) Smins  15mins 30 mins {60 mins) Men 150
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) 16 U U 5 573 004
Ethavel (70%) U U u ] 575 ope |
Povidone-iodine (7.5%) U U U 7 558 022
Chloroxylenal (0.05%) U U U ] 570 014
Chlorhexidine [0.05%) U U u | 554 044
Benzalkonium chloride (0.1%) U U U 10 551 0l

L1k E 152

5ok, TONENE, Bok, | 70
Chlorhexidine ’ﬁ ﬁ'{ The LANCET microbe CORRE! SPON ENCE| VOLUME \ssu E10, MAY 01, 2020

Stability of SARS-CoV-2in differ vlronmental conditions
Alex W H Chin,Julie TS Chu,Mal h Perera,Kenrie P V Hu Ling Yen,Michael C W Chan,et al.
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Comorbidities the CDC dlassifies as risk factors for severe COVID-19%*[1,2]

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)
= Cancer™
= Cerebrovascular disease™
= Children with certain underlying conditions ¥
= Chronic kidney disease™
= COPD™ and other lung disease (including interstitial lung disease, pulmonary fibrosis, pulmonary
hypertension)
= Diabetes mellitus, type 1* and type 2*
= Down syndrome
= Heart conditions (such as heart failure, coronary artery disease, or cardiomyopathies)™
= HIV

= Neurologic conditions, including dementia S N N

= Obesity™ (BMI 230 kg/m?2) and overweight (BMI 25 to 29 kg/m?2) }Et@%%ﬁﬁ@ﬁﬁi ’ #D;iﬁﬁ(
= Pregnancy™ %~ B ~ BOIRE RS ~ O
= Smoking™ (current and former) 3 @ A 0,

= Sickle cell disease %fﬁﬁ% iﬁ :(?Eﬁ ’ @?}4/)&0
= Solid organ or blood stem cell transplantation ﬁﬁéﬁ%ﬁ{iﬁ@%ﬁ/ﬁ% » 5%
= Substance use disorders %Dﬂﬁﬁ %5@% o

= Use of corticosteroids or other immunosuppressive medications

2. Possible risk factors (supported by mostly case series, case reports, or, if other study design, the
sample size is small)
= Cystic fibrosis
= Thalassemia

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)
= Asthma
= Hypertension
= Immune deficiencies
= Liver disease




Symptoms assodated with coronavirus disease 2019
(COVID-19) 1]

Symptoms that may be seen in patients with COVID-19

= Cough

H ATE A1 £ COVID- 192 E 25 Z BR PRI
SRR X R =02 AR
ffe o HAEAREFEALATE - B - WEHER - 8
RE > A EELIREE SRR K (3
B Fo

WHO 2 o ith i At 2+ REEAK

= Fever

= Myalgias

= Headache
= Dyspnea (new or worsening over baseline)
= Sore throat

= Diarrhea

= Nausea/vomiting 2= 87.9%
= Anosmia or other smell abnormalities Ec&—uz 67.7%
= Ageuwsia or other taste abnormalities %,% 38. 1%
= Rhinorrhea and/or nasal congestion
AR 33.4%
m  Chills/rigors
: I OR: == /2 18.6%
= Fatigue
= Confusion AL PYEK B &R JE 14.8%
= Chest pain or pressure uf; uﬁgyﬁ 1 3.9%
Most patients with confirmed COWVID-19 have fever an EE’E 13.6%

acute respiratory illness. Howewver, various other symp N )
associated with COVID-19; this list is not inclusive of << 11.4 Y%
These symptoms are also not specific for COVID-19, a o~

o,
of a single symptom in the diagnosis of COVID-19 is ur HEE’L‘\E":I: 5.0%

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

Proportion of patients Approximate time to symptom

1
Persistent symptom T e

resolution?

Common physical symptoms

Fatigue 15 to 87%[1.2:6:9.14] 3 months or longer

10 to 719 [1.2.6-3,14] 2 to 3 months or longer

Dyspnea

Chest discomfort
Cough

Anosmia

12 to 449 [1.2]
17 to 3495[1.2.9.12]

10 to 13%[1:3-5.9.11]

2 to 3 months
2 to 3 months or longer

1 month, rarely longer

Less common physical symptoms

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

<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%l[&.15]

16%][86]

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.
1 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 illness 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

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
distribution (arrlows).

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

-lr “Imaging features are atypical or

L uncommonly reported for (COVID-19)
pneumonia. Altermative diagnoses
should be considered.”

“"Mo CT findings present to indicate
pneumonia. (NOTE: CT may be negative
| in the early stages of COVID-19.)"

MNOTES:
1.

Incdusion in a report of items noted in parenthesis in the Suggested reporting language column may depend upon
climical suspicion, local prevalence, patient status as a PUI, and local procedures regarding reporting.

2. CTis not a substibute for RT-PCR, consider testing according to local recommendations and procedures for and
availability of RT-PCR.

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

Abnormality

Possible threshold

Elevations in:

D-dimer

CRP

LDH

Troponin

CPK

>1000 ng/mL (normal range: <500 na/mL)
=100 mg/L {(normal range: <8.0 mg/L)
»>245 units/L (normal range: 110 to 210 units/L)

=2= the upper limit of normal (normal range for troponin T high
sensitivity: females 0O to 9 ng/L; males 0 to 14 ng/L)

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

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

Decrease in:

Absolute
lvmphocyte
count

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

Although these laboratory features are associated with severe disease in patients with
COVID-19, they hawve not been clearly demonstrated to hawve 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 refereance wvalues.
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Mild or Moderate Covid-19
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Characteristics of select COVID-19 vacdnes[1]

Efficacy Rate of
Doses and Common
R against severe Storage . Rare adverse
Name Company/developer Platform intended R ~ side
symptomatic | COVID- | requirements effects
interval effects
COVID-19% 19
BNT162b27 Pfizer/BioNTech mMRNA 2 doses 3 weeks 95% 1in Ultracold freezer | w Local = Anaphylaxis
apart vaccine (-80 to -60°C) injection (approximately 5 per
group then freezer (- site million
(n=18,000) | 25to -15°C) for | reactions | =
gin up to 2 lweeks = Systemic approximately 16 per
placebo cumulative time symptoms million among 16-39
group then (fevers, year olds)
(n=18,000) | refrigerated (2 chills,
to 8°C) for up to fatigue,
1 month myalgias,
headache)
mRNA-12737 | Modemna mMRNA 2 doses 4 weeks 94% 0in Freezer (-25t0 | » Local = Anaphylaxis
apart vaccine -15°C) then injection (approximately 2.8 per
group refrigerated (2 site million
(n=14,000) | to 8°C) for up to reactions | w
30in 30 days = Systemic approximately 16 per
placebo symptoms million among 16-39
group (fevers, year olds)
(n=14,000) chills,
fatigue,
myalgias,
headache)
ChAdOx1 AstraZeneca/University of | Replication- 2 doses 70% 0in Refrigerated (2 = Local - ([ery rare thrombotic
nCoV- Oxford/Serum Institute of | incompetent a 4to 12 weeks vaccine to 8°C) injection complications
19/AZD1222 India chimpar}zee apart group site associated with
adenovirus (manufacturer (n=6000) reactions thrombocytopenia:
vector recommendation) 2in = Systemic = Cerebral venous
= 8Sto 12 weeks placebo symptoms sinus
apart (WHO group (fevers, thrombosis (169
recommendation) (n=6000) chills, of = 34 million)
fatigue, = Splanchnic vein
myalgias, thrombosis (54
headache) of = 34 million)
.
......
cases/51 million)

& (0.5 ml) & ¢ AL 2.5 x 108 AL EAY (Inf.U) 2 BIRIBRRRERANL -
3&3&{“ ﬁ%ﬁ*ﬁ(ChAdel-S)%ﬁT?%%ﬁ SARS-CoV-2 ik & H Y EA -
=X FE24H DNA F24ii (recombinant DNA technology) £ AR S % 2 NIEIR
ASTraZenecCa s wex 4 93 St - 18 e SRS Cov-2's g 7]

A EtI - WREHRISEY - HifT ek - SIRE ] /EE#3A SARS-CoV-2 S
MEEEH - RIS AUAR R SRR SR S E -

* e MBI Adenovirus-vectored vaccine
* E7HSARS-CoV-2j| (AZ4$ZE1; Janssen (B4 J&J), CanSinofi2 i E & i)
« CLAZEWHO ~ B
* \/%%{%{4::2 ~80C Z Chimpanzee adenovirus .
@*D{EJEH ’ D%/F F «‘ Modiied . pmn 2
- FERENER ) T o dreme v
SRS B G
+ R R 2 it Q «
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COVID-19 OXFORD VACCINE TRIAL

SARS-CoV-2

SEQUENCTING

ChAdOx1 nCov-19
vaccine

Cells express.
spike protein

o IR RN iy s

antibedies against ‘ /

spike proteins

Ifinfected, immune

system attacks.
SARS-Cav-2

b
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August 11, 2021 DOI: 10.1056/NEJM0a2109908. Clinical Features of Vaccine-Induced Immune Thrombocytopenia and Thrombosis
List of authors.Sue Pavord, F.R.C.Path., Marie Scully, M.D., etc.
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B4 COVID-19 51 &7 I HTE 251K 7 i) mRNA © I mRNA 2754 F SARS-
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FRGIRL IRTICLS Primary objectives:
Evaluation of mRNA-1273 safety and immunogenicity
SARS-CoV-2 Vaccine in in adolescents and young adults,
Adolescents were comparable (non-inferior)

Kashif Ali, M.D., Gary Berman, M.D

Honghong Zhou, Ph.D., Weiping Deng, Ph.D., 12-1 7]&?6,\7%95 ¥ Bﬁ?ﬁ%BNTE%‘ 2
etal, N % T Modernaiz {585

August 11, 2021 °

DOI: 10.1056/NEJMca2109522

Table 2. Immunogenicity of mRNA-1273 in Adolescents and Young Adults.*
Age Group Participants Serologic Responsey Difference in Serologic Geometric Mean 5 Geometric Mean Titer
Response, 12 to 17 Yr Pseudovirus Neutralizing Ratio (95% ClI), 12 to
vs. 18 to 25 Yr3 Antibody Titer (95% CI)§ 17 Yrvs. 18 to 25 Yr
no. no. of participants ftotal no. percentage points
(2%; 95% Cl) (95% Cl)
12to 17 yr 340 336/340 (98.8;97.0 10 99.7) 02(-1.81024) 1401.7 (1276.3 to 1539.4) 1.08 (0.94 10 1.24)
18 to 25 yr 295 292/296 (93.6; 96.6 t0 99.6) — 1301.3 (1177.0 to 1438.8) =

* The 50% inhibitory concentration titer of neutralizing antibodies was determined at day 57 (1 month after the second injection of mRNA-
1273 vaccine) in a pscudovirus (Wuhan-Hu-1 isolate including D614G) assay.
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Benefits and risks after dose 2, by age group

For every million doses of mRNA vaccine given with current US exposure risk!

COVID-IQ-Associated Cases of Myocarditis
Hospitalizations Prevented

D

ases

B 12-17 ]
I 1524 |
I 25- 2|

history
nfection

I 30-39
I 40 - 49

3105 (I 50 - 64

s I ¢+

2000 1500 1000 500 0 0 500 1000 1500

! Based on hospitalization rates from COVID-NET as of May 22", Benefit/Risk calculated over 120 days.

2000
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Protein-based vaccine (e.g. Novavax, Medigen)

S-Protein

*0e

N-Protein BD
s1 f \
(., ™ NLW ENGLAND =
. JOURNAL & MEDICINE - =
Recombinant protein vaccines
Pros Cons i
Safety and Efficacy of NVX-
ylelds CoV2373 Covid-19 Vaccine
. g 7 Yaul T. Heath, FRCPC v 2
and long-term » antigen and/or R B A e e ST
experience epitope Boffito, MO, P00 et al.. for the 201SnZeV.
v Conveniant transfer Integrity neads 302 Study Groug”
and storage to be
¥ Can use adjuvants to confirmed
increase and polarize adns el .
immunogenicity \ S e /

* H A i () B2 1 P e Ry20% DA | PRI E 0.5 mL -

- BRI K28 - MK -
o FERARE RIS -

S

- MR
. AP

A EMRRRAARAS

MEDIGEN VACCINE BIOLOGICS CORP

FTHARG R ESIER - RGERME

6/10 HA: Preliminary data

AP B R

COVID-:

© SRE
AL B

%ﬁm&»
RIS
- REER
- FEERE

- Gie ERRIEIEAS

m;5k5 8§ (SCR)

FRFN{EEXE (GMT Titer)
I EEE=RE (GMT Ratio)
SR E/IPIE <0.001, R+ LA

FLAF

RIS -
e -

25 0

1205
99.8 %
662

163

a2
99.9%
733

a2 e ———————



 EGHESRER  EERTURAREZRERAFSTEY

2 REER sE=
SESTERfIE B 71.2%
ERIZEEN 36%
B 07.6%
EEE 22.2%
L‘E?‘E 15.1%
L 10.5%
L/ MERE 7.7%
CESTEBZ AL 4.9%
B 0.7%

v HiTEET REEREE

BEE EEEEeTRRRE

5 5(=1/1,000 to <1/100) RS =5 &5 - 8% - VRES - 0iE
=5,(<1/1000) EEREHE « REAS

HEZTERHEN > SHEERAESAE (ERERRE RS TR HAERERE - SR EEEEEE
BIBRRENFERE

VT BNT162b2 Y51 ¥talphafE94% %Y » Hldelta B fH88%HZY
ChAdOx1 nCoV-19¥% i AHE F 43 EEf R - 437l Ry 74%A167% -

SA RS COV 2 “‘n‘“ﬁﬁ July 21, 2021

DOI: 10.1056/NEJM0a2108891,Effectiveness of Covid-19 Vaccines against the B.1.617.2 (Delta)
Variant). Lopez Bernal and Others

* -

Available online 17 June 2021 CelPresA

n Press. Journal Pre-proof (D

Reduced neutralization of SARS-CoV-2
B.1.617 by vaccine and convalescent serumn

Chang Liu *- %" Helen M. Ginn - ", Wanwisa Dgjnirattisai * ¥, Piyada Supasa > % Beibei Wang - %,
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= Vaccine/convalescent sera show reduced newtralization of

B1617.1 and B16172 g w e W e @ se F 08 131 s 17 T
0 -
-Seza from B1.351and P1 show markedly reduced neutzalization 5 z £
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E 0 - E w0
§ - §
4 = e
Sl = - - - fw
3 T T T T o 5 T T T T T
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Reduced neutralization:
Beta (pg3F) > Gamma (Epfg) > Delta (E[Jj%) > Alpha (Z£E])
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626 Table3 heter : and h gous prime/b: sch I‘ the 28-day boost study |rms'l
Prime with ChAd Prime with BNT ]
ChAd/ChAd-28 l ChAd/BNT-28 o BNT/BNT-28 BNT/ChAd-28 -
N=105 N=108 i N=110 N=109 Pynae
SARS-CoV-2 anti-spike IgG, ELU7/m g b |
7% 25 (25-25) 25 (25-25) iia 25 (25-25) 25(25-25) -
[n=21] [n=19] [n=23] [n=23] i
Above the LLOQ 0/21, 0/19, i 2/23, 2/23, Siias
0% (0%, 16%) 0% (0%, 18%) ) 9% (1%, 28%) 9% (1%, 28%) .
D14% 87 (54-141) _ 967 (718-1304) 735 (495-1092)
[n=21] 198 (96-408) [n=19] 0.073 (n=23] [n=23] 03
Above the LLOQ 14/21, 16/19, _— 23/23, 23/23, SioB
67% (43%, 85%) 84% (60%, 97%) : 100% (85%, 100%) 100% (85%, 100%) :
D28 501 (394-638) % 1487 (1233-1795) 1715 (1447-2033)
[n=105) 613 (485-776) [n=108] 023 (=210} =109} 0.29
Above the LLOQ 100/105, 104/108, 0.75 110/110, 109/109, 50.99
95% (9% 98%) 96% (91%. 99%) : .
D35? 1151 (825-1605) | 15365 (11764-20068) 17011 (12446-23248) | 6798 (5060-9133)
[n=22] [n=20] w00 [n=22] [n=24] 020015
RBove the (Lo |
, A >0.99 22727 100% PLIPLISU 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 |gG concentrations
by ELISA (reported as ELISA Laboratory Unit (ELU)/ml) 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

Heterologous ChAdOx1
nCoV-19 and mRNA-1273

Vaccination
July 14, 2021
DOI: 10.1056/NEJMc2110716  Sweden
Metrics

88 subjects

25 Jun,2021 The Lancet

heterologous boost with mRNA-1273 (Moderna).
The median age of the participants was 46 years
(range, 28 to 62) and 40 years (range, 23 to 59),
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A SARS.Cov.2

on
#<0.001

»-0.004

o

r<0.001
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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
have received one dose of ChAdOx1 nCoV-19.2 To
date, data on the safety and immunogenicity of
these regimens are limited.
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Take home message
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Take home message
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