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4/21 4/22 4/23 4/24 4/25 4/26 4/27 4/28 4/29 4/30 51 5/2 5/3 5/4 5/5 5/6 5/7
B Sample Collection Data
Virus . HI Titer
Strain _ Y/uS'source (MNT Titer) sl
S <1:10 <1:10 <1:10 1:10 <1:10  <1:10 1:10 <1:10 1:20 1:20 1:40 1:80 1:80 1:80 1:80 1:80 1:80 1:160
HTNS 0422 (<1:10) (<1:10) (<1:10) (<1:10) (<1:10) (<1:10) (<1:10) (1:10) (1:10) (1:20) (1:40) (1:40) (1:40) (1:40) (1:40) (1:40) (1:40) (1:80)
T <1:10 <1:10 <1:10 1:10 1:10 <1:10 <1:10 <1:10 1:20 1:20 1:40 1:80 1:80 1:80 1:80 1:80- 1:80 1:160
0422 (<1:10) (<1:10) (<1:10) (<1:10) (<1:10) (<1:10) (1:10) (1:10) (1:20) (1:40) (1:40) (1:40) (1:40) (1:40) (1:40) (1:40) (1:40) (1:80)

Lin P et al. Clin Infect Dis. 2014;58:242-246
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Table 1 The characteristics of exposure and results of hemagglutinin inhibition (HI) in persons with close contact with the
confirmed index case.

Age, sex Role (type of exposure) Exposure duration® Date of sampling” HI results
Index case 53,M NA NA Day 18 1:80
Exposure case (EC) with unprotected close contact )
EC 1 53,F Family (household contact) Day —3 to Day 10 Day 24 <1:10
EC 2 25,M Family (household contact) Day —3 to Day 10 Day 24 <1:10
EC 3 <Y Family (bedside care) Day 8 to Day 10 Day 18 & <1:10
EC 4 51,M Friend (golf-playing and having Day 2 Day 23 <1:10
a meal together) ﬁﬁ
EC 48,M Friend (golf-playing and having Day —3, Day 2 Day 28 % <1:10
a meal together) ]I[l
Exposure case (EC) as healthcare workers with standard precaution in close contact
EC6 41,F Healthcare workers (nursing) Day 10 Day 21 3%5 <1:10
EC 7 28,F Healthcare workers (nursing) Day 10 Day 21 ];)-:-L <1:10
EC 8 26,F Healthcare workers (nursing) Day 11 Day 20 ~ <1:10
EC9 25.F Healthcare workers (nursing) Day11 Day 20 =2 <1:10
EC 10 30,F Physician (patient care) Day 8 Day 23 jf_l <1:10
EC 11 29,M Physician (patient care) Day 8 Day 23 ™~ <1:10
EC 12 32,M Physician (patient care) Day 8 Day 22 = <1:10
EC 13 30,F Physician (patient care) Day 9 Day 24 'ti <1:10
EC 14 31,F Physician (patient care) Day 9 Day 26 <1:10
@ Day 0 = the first day of fever in index case. \ /

P Day 0 = the day of fever onset or the earliest exposure.

Hsieh SM et al. J Infect. 2013;67:494-495.
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Table 2. Susceptibility of Plaque-Purified Neuraminidase (NA) Variants of A/Taiwan/1/2013(H7N9) Virus to NA Inhibitors

ICsp, NM = SD (Fold-Difference)?

A/Taiwan/1 Oseltamivir Zanamivir Peramivir Laninamivir A-315675
NA-WT 0.28+0.02 065+0.13 0.08 £0.02 0.74 £0.16 0.12 £ 0.01
NA-E119V 23.56 = 4.84 (84) 6.01 £2.57 (9) 0.10 £0.01 (1) 1.31+0.25 (2) 0.14 £ 0.01 (1)
NA-1222K 8.82+0.27 (32) 491 +0.68 (8) 0.48 +0.08 (B) 934+117(13) 082+0.16 (7)
NA-1222R 10.43 £ 0.62 (37) 789+1.82(12) 0.94+£0.13(12) 1055+ 1.06 (14) 0.71+0.08 (6)
NA-R292K 2873 +1334 (>10000) 3568 +£4.28 (65) 126.96+22.73 (1587) 16.33£3.19(22) 1.60+£0.11(13)
Reference viruses A(H3N2)

A/Washington/01/2007, NA-WT  0.07 £0.02 0.23+0.03 0.23+0.03 0.29+0.11 0.18 +0.07

g/BetEesda/'QSG/ZOOG, NA- 3974 £ 1445 (>10000) 6.83+1.01(30) 16.27 £0.89 (71) 251+£0.09(9) 2.46+0.33(14)

292

Amino acid substitution in the NA according to N2 amino acid numbering; substitutions correspond to E115V, [219K/R and R289K in the NA of 2013 H7N9 virus. No
changes in the NA of wild-type (WT) virus. The World Health Organization Antiviral Working Group criteria are as follows: normal inhibition, <10-fold; reduced
inhibition, 10-100-fold; highly reduced inhibition, >100-fold.

Abbreviation: SD, standard deviation.
® The median inhibitory concentration (ICsp) is defined as the concentration needed to inhibit NA activity by 50%; fold-difference, compared with the ICsg of WT virus.

2013F 5EER292KREZ ZH7NIRH X . H5ERE « Peramivir (Rapiacta)t9& &
Eingit . #4850 - LaninamivirB St B -

Marjuki et al. J Infect Dis. 2015;211:252-257
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Table 1 Molecular analysis of the imported A/Taiwan/1/2017 H7N9 virus
Determination of viral characteristics

Protein Position Mutation A/TW/1/2017 Function
PB2 627 E—K K Replication ability
701 D—N D Nuclear Import
702 K—R K Species-associated signature positions
PB1 368 |V A Increased transmission in ferrets
PB1-F2 66 N—S N Induction of apoptosis
87-90 aa in length 90 aa Increased pathogenicity in mice
PA 100 VA A HZE =30 Species-associated signature positions
336 L—M L ’-- e E(J ;-.E ¢z«  Increased polymerase activity in mice
356 K—R Species- assocnated sngnature positions

SN N ' Speci itions
HA(H3 numbering) | Cleavage site  Basic aa insertion =~ PEVP KRKR TARGL  High pathogenesis in poultry
S—A A T Type

influenza receptor

160 T—A A N-glycosylation loss and increased
binding to human-type influenza receptor
186 G-V Vv Increased binding to human-type

influenza receptor
Increased binding to human-type

i’j ﬁ /)‘T?. J:K, *ﬂ influenza receptor

226 QL Q

228 G—S G HR&L/L A  Increased binding to human-type
T ¢z«  influenza receptor

NA(N2 numbering) 119 E—V E = 1& B(J % = Oseltamivir resistance

222 =l l ' Qseltamivic resistance

292 R—K K Resistance to oseltamivir and zanamivir
M2 3 S—N N Amantadine resistance
NS1 42 P—S S Increased pathogenesis in mice

92 D—E D Altered virulence in mice

205 NS S Altered antiviral response in host

210 G—R G Altered antiviral response in host

aa = amino acids; HA = hemagglutinin; H3 = hemagglutinin subtype 3; M2 = matrix 2 protein; NA = neuraminidase; N2 =
neuraminidase subtype 2; NS = non-structural protein; PA = polymerase acidic protein; PB = polymerase basic protein; PB1-F2 =

polymerase basic protein 1 alternate reading frame 2. JEMA 2017 Mar 1 (in press)
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Morbidity and Mortality Weekly Report

Increase in Human Infections with Avian Influenza A(H7N9) Virus During the
Fifth Epidemic — China, October 2016-February 2017

A. Danielle Iuliano, PhD!; Yunho Jang, PhD; Joyce Jones, MS!; C. Todd Davis, PhD!; David E. Wentworth, PhD!; Timothy M. Uyeki, MD';
Katherine Roguski, MPH'; Mark G. Thompson, PhD'; Larisa Gubareva, PhD'; Alicia M. Fry, MD'; Erin Burns, MA'; Susan Trock, DVM';

Suizan Zhou, MPH?; Jacqueline M. Katz, PhD; Daniel B. Jernigan, MD!

TR 5 IR R A R TR R T L B B S RS
(BRI TR MR AR T - S8

& 437K - 2016/12/293%

On March 3, 2017, this report was posted as an MMWR Early
Release on the MMNR website (https:/fwww.cde.govimmuwr).

During March 2013-February 24, 2017, annual cpidcmics
of avian influenza A(H7N9) in China resulted in 1,258 avian
influenza A(H7N9) virus infections in humans being reported
to the World Health Organization (WHO) by the National
Health and Family Planning Commission of China and other

Yangtze River Delta lineage viruses isolated from infections
detected in Hong Kong indicate reduced cross-reactivity with
existing CVVs, whereas viruses belonging to the Pearl River
Delta lineage are still well inhibited by ferret antisera raised
to CVVs. These preliminary data suggest that viruses from
the Yangtze River Delta lineage are antigenically distinct from
earlier A(H7NDY) viruses and from existing CVVs. In addition,

- BEE
& 57=EM - 2017/1/5%8% -
2017/2/27134FICU

regional sources (/). During the first four epidemics, 88
of patients dcvclnpcd pneumonia, 68% were admitted

an intensive care unit, and 41% died (2). Candidate vacci
viruses (CVVs) were developed, and vaccine was manufactur
based on representative viruses detected after the emergen

B 5 SRH7N9Z 1B m s

eI E LB IR 7-9%

of A(H7N9) virus in humans in 2013. During the ongoifig
fifth cpidcmic (bcginning October 1, 2016),* 460 human
infections with A(H7N9) virus have been reported, including
453 in mainland China, six associated with travel to mainland
China from Hong Kong (four cases), Macao (one) and Taiwan
(one), and one in an asympromatic poultry worker in Macao
(D). Although the clinical characteristics and risk factors for

antiviral drllgb 15 Cl.llu.lluy recommended Tor the treatinent of
human infection with A(H7N9) virus. Antiviral resistance can
arise spontaneously or emerge during the course of treatment.
Many of the A(H7N9) virus samples collected from human
infections in China might have been collected after antiviral
treatment had begun.

Although all A(H7N9) viruses characterized from the

GISAID #4815
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Alenvironment/Shanghai/S1439/2013
Altree sparrow/Shanghai/01/2013
Alenvironment/Shanghai/S1437/2013
AlTaiwan/1/2013
Alpigeon/Shanghai/S1423/2013
Alenvironment/Shanghai/S1438/2013
. Alchicken/Shanghai/S1358/2013
Alchicken/Jiangsu/SC099/2013
— AlZhejiang/22/2013
A/Anhui/1/2013
— A/chicken/Jiangsw/SC537/2013
- A/Shanghai/2/2013
| A/Pigeon/Shanghai/S1069/2013
5' Alchicken/Shanghai/S1080/2013
ﬁ[ AlTaiwan/3/2013
A/Shanghai/01/2014
Alenvironment/Jiangsw/03137/2013
AlTaiwan/1/2014
AlTaiwan/2/2014
72

AlZhejiang/15/2016
A/Beijing/40610/2015
AlTaiwan/1/2017
AlJiangsu/60454/2016
AlJiangsu/60466/2016
A/Fujian/02152/2017
98! AlZhejiang/14/2016

99
99

sor- A/Guangdong/05/2013
A/Guangdong/24999/2013
A/Guangdong/1/2013

Yangtze River
Delta lineage

NA

[

A/Beijing/40610/2015

70
AlTaiwan/2/2014
AlTaiwan/1/2014
AlTaiwan/3/2013
AlShanghai/01/2014

AlZhejiang/22/2013
AlHong Kong/5731/2014
AlHong Kong/8122430/2014
A/Hong Kong/5581/2014
AlHong Kong/4495/2014

99
AlGuangdong/0012/2014
A/Hong Kong/3263/2014
AlHong Kong/2212982/2014
A/Hong Kong/8113530/2014
AlGuangdong/24999/2013
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Phylogenetic analysis of A/Taiwan/1/2017(H7N9)
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HEAY
— Infectious H5N6, H7N9, HONZ2 detected

predominantly from particles =21 ym in diameter in
the air sampled at live poultry markets in Guangzhou.

— Use of de-feathering devices increased quantity of
virus-laden airborne particles while market closure
reduced the amount of such particles.

— The results highlight possibility of airborne
transmission of avian influenza viruses among
poultry or from poultry to humans

— This may explain epidemiological observations in
which some patients with H7N9 infection reported
being in markets but no direct contact with live
poultry or poultry stalls.

EN PR N
— Infection may also occur if the flu virus becomes

aerosolized in contaminated material, such as when
an infected bird flaps its wings

— If someone breathe in airborne virus, it’s possible
they could get infected
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20174 A/duck/Taiwan/1702004/2017 (H5N6)
Determination of viral pathogenicity
Protein Position mutations 1702004 Function
PB2 627 E K E replication ability
701 D Q D Nuclear Import
PB1-F2 66 S N induction of apoptosis
Cleavage site Single basic aa Multiple basic aa LRE RRRKR GLF Multiple a'm'l'no acid insertion: high
pathogenesis iin poultry and mammals
138 A A S138A: Increased binding to human-
(H3 numbering) type influenza receptor
160 T160A: N-glycosylation loss and
HA . A A increased binding to human-type
(H3 numbering) .
influenza receptor
226 L Q Q226L: Increased binding to human-
(H3 numbering) type influenzareceptor
228 S G G228S: Increased binding to human-
(H3 numbering) type influenza receptor
119 .. .
. \Y E E119V: oseltamivir resistance
(N2 numbering)
NA 222 L | 1222L: oseltamivir resistance
(N2 numbering) '
292 R292K: Resistance to oseltamivirand
. K R L
(N2 numbering) zanamivir
42 S S P42S: Increased pathogenesis in mice
NS1
92 E E D92E: altered antiviral response
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