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Time Line of Detection of H7N9

[ Shanghai [ Jiangsu B Zhejiang [l Anhui [l Henan [ Beijing March 29, gene sequencing
analysis completed for 3 H7N9

viruses at the NIC of China CDC

March 28, April 3, guideline released
8- o 3 H7N9 viruses isolated by and enhanced surveillance
Low pathogenlc IN the NIC of China CDC implemented in ILI
74 =
. . surveillance system
domestic birds; _ ’
6 March 25, specimen from one

ngh pathogenic for Anhui patient received at the
. NIC of China CDC
human beings.

March 24, specimens from two
Shanghai patients received at
3 the NIC of China CDC

Number of Cases
P
1

T 11 T T 11 1
11 13 15 17 19 21 23 25 27 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 30 2 4 8 10 12 14 16 18
| Il I |

T | T
February March April

Date of Onset of lllness

Figure 1. Date of Onset of lllness in First 82 Patients with Confirmed H7N9 Virus Infection, According to Province in China.

CDC denotes Chinese Center for Disease Control and Prevention, ILI influenza-like illness, and NIC National Influenza Center.

[~

TR 1 LiQ, etal. N Engl J Med 2013. Taiwan CDC
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Aﬁg];‘ﬁ},@ g A \Ja Focht i
e MOREREEXIREG AL
* FLR #FF 4 hemagglutinin(H4< & ) 2 neuraminidase
(NFR )i
- H: 35164 :N: 394
— Antigen drift: mutation
— Antigen shift: re-assortment(# F i g & &)
. @;ﬁ@‘: :
- R b5 R xB R EE o B R A a5
(H5N1 > H7N9)
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M2 ion channel ~ Y - \ viral polymerase genes

ZJ12-like

NS-1

Possible
BJ16-like intermediate

/hOSt?

Reassortant avian-origin

A/Anhui/1/2013

KO14-like
(H7N9)

Bramblings Unknown

host
r=dr
e

Taiwan CDC
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v L \ ° 2 3 a2z 7 > = "é\- _‘
¢ AR ¥ A A Fgoaxiliiani g
—FEE TG AL R R Am
— ATRIRE CATHE A R BN E R S
» d FHEGRL B o § g B F 2 re-assortment#rig & -
(H2N2 ~ H3N2%)
c X FFLANERFAERIRRE > ERER LT G R B
L ggenps 4 o (1918 HIND)
* < VEIL SHEGINE  BOLE RE 0 B dre-assortmentd = e
(2009 H1N1)
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1918 “Spanish influenza”

HIN1 influenza virus

A

v )

Bird-to-human
transmission of HIN1 virus

Hemagglutinin Neuraminidase

All 8 genetic segments
thought to have originated
from avian influenza virus

1957 “Asian influenza”

H2N2 influenza virus

H2N2
avian virus

HIN1
human virus

3 new genetic segments from
avian influenza virus introduced
(HA, NA, PB1);
contained 5 RNA segments
from 1918

iﬁ‘tfz& 'ﬁ % ks ‘&(4/ 5)

1968 “Hong Kong influenza”

H3N2 influenza virus

H2N2

H3 avian virus human virus

2 new genetic segments from
avian influenza virus introduced
(HA, PB1);
contained 5 RNA segments
from 1918

Next pandemic influenza

Avian virus

or

Avian virus

H3N2

human virus

‘v

All 8 genes new or further
derivative of 1918 virus

ﬁ = PF < 7f © New England Journal of Medicine

[©

Taiwan CDC
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7»1‘&.&& ')% % ﬁj’% ‘&(5/ 5)

Classic
swine
HIN1

2009 Human HIN1

Human
H3N2

Avian

North American swine Figure 1. HiStory Of
H3N2 and HIN2 Reassortment Events in
the Evolution of the 2009

1990 2000 2009 Influenza A (H1N1) Vir@-

Taiwan CDC
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AR g — R F (Cold)drg i v i

Z iv4p (Onset) ® 2R BriE
#* & (Fever) TR PEER (RS LR,
38.3°C); ‘@31 4=

%k (Cough) R Y 38 Ay

#p§ (Headache) 2] )

o i (Myalgia) ¥ Lo ¥ e ¥ e

B % (Fatigue) & 33 (Weak) 23 3% o= M

e R 2 P &g )

19307 SR ¥R IR

# % (Stuffy nose) 8 ¥ A

{7 ¥ vf_(Sneezing) [ ZF
reer f (Sore throat) % ¥R 1
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Clinical Manifestation of H7N9 Infection

* Initial presentation
— Fever, cough, headache, myalgia, chills, malaise
— No upper airway symptoms

* Progression

— 5-7 (3-4) days later, persistent high fever

— Dyspnea, hemoptysis, pneumonia, ARDS, septic shock,
multi-organ (?) failure

— Decrease of viral load: 15-20 days after onset

» Laboratory findings
— Leukopenia/lymphopenia; CK, GPT, Cre, LDH, CRP_}+ &
— Leukocytosis, marked elevation of cytokines while ARDS

12

Taiwan CDC
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&2/ Symptoms of H7N9 Infection:
No Upper Airway Symptoms

Temperature (°C) 395 39-5 394
Sore throat - - -
Rhinorrhoea - - -

Conjunctivitis - - _

Cough + + B
Sputum + + +
Haemoptysis - - -
Dyspnoea - + +

Nausea or vomiting - - -

Diarrhoea + — -
Abdominal pain + — -
Myalgia - - _
Fatigue - + -
Skin rash - — -

13

Taiwan CDC
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int ﬁ‘ti,ftg E, éﬁ?%/}}gﬁ’

+ TRt & m L  Cluster
* Rapid antigen test
Virus isolation

RT-PCR
Specific antibody reaction
* Microarray

14
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iR HTR

 All of the following
— Sudden onset of fever (>38°C)
— Absence of other known cause

— At |least one of the following two respiratory symptoms
* Dry cough
« Sore throat

ad PR R - WHO. Clinical Management of Pandemic (H1N1) 2009 Virus
Infection. WHO Document 2009;Sep. 17. 15

Taiwan CDC
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AFRE NI REREER

* Leukopenia

* Lymphopenia
 Thrombocytopenia
 Abnormal liver function
« Abnormal renal function
* Hyperglycemia

16
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2.H7TNO & 4 B
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H7NOIR & s B T & % 1T 38 (1/2)

Tk % :* (all of the following)

e pFfd & 00T % I8 0E 2
SR R TR AL ¢ e (2 36C)
LA T

— TRk~ SR T I E b R RN TR
* & %% 1% i* (any of the followmg)

— TRt & 4 B2 FANHINOGE B4 -

— &=+ 2 FHINOY et R s 12

— i FE AR R RS HINIBGTR 4 -
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H7N9$€‘tr§z>ﬁ b T & X 3T IR (2/2)

%[10334’9 14 p ﬂiﬁ-?%‘é 33T 4 r»gf;)fx‘i-g-;-,loﬂ R }
FRwI4p P B G T E - iE
102£6% 19 A= # F © |

s

— o e Ik g L}% J;lj)a i il 0 35 R
B PP R R #ﬂﬁ-*p¥ﬁwqﬁén»# k-
2 E Ry
— B34 NEHINO R B 78 Fe2 %25 & &Y
- B 7 ARG 5P I
- AFHREAATVRE  RFFPET RIERS S A
Z 4k A AT 7 HINOGR R 5 4

Cﬁ&ﬁﬁﬁraﬁjmﬁﬁﬁﬁﬁﬁkﬁgkﬁﬂm’ﬁ%@ﬁﬁ%ﬁ[>g
1 BERSE 7o F #1F HINOIR & o ] € (103/4/141 37 %) Taiwan CDC
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HO: RT-PCR Standards: 2013/4/8

ID Sequence Note

H7

CNIC-H7F 5'-AGAAATGAAATGGCTCCTGTCAA-3' Primer
CNIC-H7R 5'-GGTTTTTTCTTGTATTTTTATATGACTTAG-3' Primer
CNIC-H7P 5'FAM-AGATAATGCTGCATTCCCGCAGATG-BHQ1-3' Probe
NS

CNIC-N9 5" TGGCAATGACACACACTAGTCAGT 3’ Primer
CNIC-NO9R 5" ATTACCTGGATAAGGGTCGTTACACT 3’ Primer
CNIC-N9P 5'FAM- AGACAATCCCCGACCGAATGACCC -BHQ1-37 Probe
FIuA
InfA Forward 5" GACCRATCCTGTCACCTCTGA C 3/ Primer
InfA Reverse 5" AGGGCATTYTGGACAAAKCGTCTA3S' Primer
5" FAM-TGC AGT CCT CGC TCA CTG GGC

InfA Probel ACG-BHQ1-3' Probe
RnaseP

RnaseP Forward 2 AGATTTGGACCTGCGAGCG 3’ Primer
RnaseP Reverse 2 GAGCGGCTGTCTCCACAA GT3’ Primer
RnaseP Probe1 2'FAM-TTCTGACCTGAA GGCTCTGCGCG-BHQ1-3' Probe 21

Taiwan CDC
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H7TNO # B R 2 2 R LM A

1360.00—
1250.00 O ) g Ll
1200 .00 T

1120.00

winolpioyxo-pily/:diy woxy pa|

1040.007 0 Surwvivals

SE0.00— TF Fatalities
Trendline

S50.00—
S00 .00

F20.00

540 .00 OO OQO
S50.00
450 .00
400 .00

320.00-

€107 ‘¥ 1sn3ny uo [edSOH "ATU[] UBMIB] [BUOLIEN 18 /310

240 .00
160.00-

S0.00— DDDODB D!E’

5 ©®00o o
o .00 - E E L]

T T T T T T T T T T T T T T T T T T T T
o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Interval between symptom onset to HI test (days)

=Rl ¥ : HI titer response. Yang S, et al. J Antimicrob Chemother 2013;ahesd of print. Talwan CDC

http:/www.cdc.gov.tw
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Basic Data

* Age : 53 year-old
 Gender : male

Admission date : 2013/4/20
Chief complaint :

— Dyspnea for one day

» Past history
— HBYV carrier
— Hypertension without medical control
— Gastric ulcer with Helicobacter pylori infection

23

Taiwan CDC
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TOCC History

« T:3/28 -4/9 at g+

« O : Officer of one company

C : Denied any contact history
C : Denied any cluster history

24

Taiwan CDC
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Brief History(1/4)

— Coming back to Taiwan

vl — Feel a little malaise, fatigue and heat sensation at
night

— No cough, no dyspnea, no muscle soreness no
diarhhea, no abdominal discomfort

Il — Symptoms progressed - visited LMD and body
temperature was 40°C at that time

— Transfer to Hospital A

a4 25
Taiwan CDC

http://www.cdc.gov.tw
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Brief History(2/4)

At ER, Influenza rapid test : negative
H7N9 (CDC) : negative reported later
CXR initially grossly normal
Prescribed Tamiflu 75mg BID

Admitted to ward

— Still fever but no severe cough or dyspnea

Follow up CXR on 4/18 : RLL interstitial pneumonia
Used IV Moxifloxacin

Arrange Chest CT : right lower lung consolidation, left lingular
segment focal alveolar infiltration

26

Taiwan CDC
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Brief History(3/4)

— However, fever with chills noted again

— Progressive dyspnea developed at night

— Followed up CXR : progressive bilateral lower
— Lung consolidation

Wy — Transferto NTUH ER

— Intubation due to impending respiratory distress

— Admitted to 6E1

— Used Tamiflu 150 mg BID and Levofloxacin

— Sent sample to CDC

~” - Sentinfluenza-A RT-PCR to our Lab 27

Taiwan CDC
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Brief History(4/4)

— Lung protective strategy was used for ARDS
— Desaturation was still noted under FIO, 100%
— INO was added - desaturation persisted

— Add Ceftazidime for combination therapy

— ECMO was indicated - VV-ECMO
— Transferred to 4B1
— RT-PCR confirm H7N9 infection

— Keep aggressive treatment

28
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Lab at Hospital A

0N ik

« 2013/4/17

Seg Lym Cre BUN AST

7950 14.6 111K 44% 48.7% 1.2 20.7 52
. 2013/4/19

WBC Hb PLT Cre BUN

4650 13.5 87K 1.2 19.4

Mycoplasma Ab Urine Legionella Ag Urine pneumococcus Ag  Anti-HIV

Negative Negative Negative Negative
4/16 Blood culture (1) : Negative

29
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Lab at NTUH

PLT Seg Lym Cre BUN ALT CRP
4/20 4440 15.1 96K  60.6% 38.3% 1.1 - 36
4/21 9620 14.8 131K - - 1.4 26.3 11.02
5 :
4/22 6520 121 118K 52%  Lo%latypical i - 1018
lymphocyte)

423 6710 121 68K  49.4% 47.1% 2.7 395 32

4/22 Procalcitonin 56.59

4/22  Sputum, Influenza virus type A RNA PCR (qualitative test) Positive

4/22  Sputum AFS for three sets Negative

4/22  Sputum Chlamydiae Ag Negative

4/22 CMV IgG Negative CMV IgM Negative

4/21 Sputum culture Mix flora 30

Taiwan CDC
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4/16

4/20% &

4/18

Before transfer to NTUH

31
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4/20 4/21 3
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TR B Y
Oseltamivir Zanamivir M2 inhibitors
Pandemic A(H1N1) 2009 | Susceptible® Susceptible Resistant
Seasonal A (HINT) Mostly resistant Susceptible Mostly susceptible
Seasonal A (H3N?2) Susceptible Susceptible Resistant
Influenza B Susceptible Susceptible Resistant
Avian influenza (H5NT1) Susceptible Susceptible Variable resistant
a A small number of isolated cases of resistance to oseltamivir have been reported
=Rl

WHO Guidelines for Pharmacological Management of Pandemic (H1N1) 2009 Influenza and
other Influenza Viruses. Available from

http://www.who.int/csr/resources/publications/swineflu/h1n1_guidelines_pharmaceutical_mngt.pdf

Taiwan CDC
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Anti-Viral Agents (1/3)

Agent Age Groups (yrs)
Duration 1-4 5-9 10-12 13-64 > 65
Amantadine®
5 days P mg/kg/dayupto D mg/kg/dayupto [100mgtwice [100 mgtwice <100 mg/day
150 mg in 2 divided |150 mg in 2 divided |daily daily
doses doses
Rimantadine®
5 days |[Not licensed for use [Not licensed for use [Not licensed for|100 mg twice [100 mg/day
use daily
Oseltamivir
5 days Weight-adjusted doses*: 75 mg twice  [/5 mg twice
- 30 mg twice daily for <15 kg daily daily
- 45 mg twice daily for >15 to 23 kg
- 60 mg twice daily for >23 to 40 kg
- 75 mg twice daily for >40 kg
Zanamivir
5 days [Not licensed for use (10 mg 10 mg 10 mg 10 mg
(2 inhalations) twice |(2 inhalations) (2 inhalations) (2 inhalations)
daily twice daily twice daily twice daily

Taiwan CDC

http:/ www.cdc.gov.tw
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Anti-Viral Agents (2/3)

ASP

E Y ARRBE R B A wWHE Rapiacta
B Rk BMA L R o
% k2% 8 L
A F R EBUSRBIERIITE | A A G A RIR AR

5 e K S AR A

15 maEl b

AC: B N-E ]
£ LRI Rk

WHER 1 RG)IAL LR(B)A L 5 R(E)AL Sz g bl
B SRR A
ki R ki il ki BB ki
13 RATF |13 RUTF | I3RUT | 13K XTF | 10mgsE B | 10mgH 8 | mAEBIXT
RAEEEH (KRB EH MR EH (KREEHA 2R 1 & 300mg ~ FE &
YEE o | BEeE o | Rl | EElE 600mg ~ /N 5L
BE BREE) | 1B&RE) | 1BRE) |13 R(6E) 10mg/kg

ULEHREE | ALRE | AL REE | ALHE
% 40kg ¥4 | £ 40kg 2L | & 40kg 24 | F 40kg A
L& 75mg | £ 75mg | £ 75mg | L= 75mg
HA2X |HB 1k H#B2X |H8 1%

38
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Anti-Viral Agents (3/3)

E Y ARRBE R B A wWHE Rapiacta
Hhk o Bk BARE H R
B H X ERBAFIREERIITH | A AR B AR A Rl PN
542 70, 7K Sk bE A AR

B R BB AIE
15 prdEl b

N R(FERRH
& RR o Hik
Tz EZAaMd R
BE )R A

TIREARIELR %
BRAHXRT R
BT FH
B E 2 BR R
R R T 4 4R 4
Bz LB W
FHH RIFEME
oo R &gk
3 RALZ &
A I - 39
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Anti-Viral Agents for H7N9

 Resistant to M2 channel inhibitors
— Amantadine, rimantadine

« Usually susceptible to neuraminidase inhibitor

— Oseltamivir (Tamiflu), zanamivir (Relenza), peramivir
(Rapiacta)
— Mutation of R292K
» Decreased susceptibility to oseltamivir and zanamivir

 Clinical impact: need to clarify

« Taiwan data:
— Resistant to oseltamivir / zanamivir, not to peramivir

40
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Consideration of Peramivir

« Poor Gl absorption of oral medication
— Problem of oseltamivir

* Lower respiratory tract infection / on VCR, difficult
to using inhaled anti-viral agents

— Problem of zanamivir

e Peramivir
— RPN A4 E3E o by EWH H’f Lt * oo
—BRAS RBARERLT  SRERRET R LR
.

Taiwan CDC
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* Pneumonia
— Viral pneumonia

— Bacterial pneumonia (super infection)
e S. pneumoniae, S. aureus

* Encephalitis
« Other rare complication

— Vital organ involvement
— Viral invasion or immune-mediated?

Taiwan CDC

http:/www.cdc.gov.tw
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« Usual complication
— Pneumonia, ARDS
— Rhabdomyolysis
— Acute renal failure
— Encephalopathy
— Superimposed bacterial infection / sepsis

« Mortality rate
— 45/135 = 33.3%

43
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oo W B IGR

Indication

— PaO,/FIO, < 100 ; &t i * non-rebreathing maskis -
PaO, <80 mmHg

Lung-protective strategies
— Low airway pressure

s S F FR R B BipT a2 A1 H
e 1 ¥ In-line suction

¢ & ¥ & ”inhalation therapy

44
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i B A2 (1/4)

s

Ceftazidime

Peramivir 200mg QD

Meropenem

4/20  4/21  4/22  4/23  4/24 425  4/26  4/27  4)28

1 1 T

) ) Start CVVH due
Admitted to 6E1 on V-V Prescribed _

] ) ECMO Peramivir to deteriorated
Intul?atlon with renal function
ventilator
support

45

Taiwan CDC

http:/www.cdc.gov.tw




N 2 AR ASp

P A2.(2/4)

Peramivir 200mg QD

4/29  4/30 5/1 5/2 5/3 5/4 5/5 5/7 5/9

O O O
T _ 2013/04/25 2013/05/01 2013/05/09
Use IL-6 antibody IL-1p ation
once (Tocilizumab) IL-6 2560 1734 305
IL-8 499 169 66 Transfer to
T general ward
IL-10 205 25 10
ECMO clamp one . Increased
TNF- 4 5 :
day and evaluate ¢ urine output,
the condition of IP10 3207 2021 453 hold H/D
the patient MCP-1 2472 1877 259 46

Taiwan CDC
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t B 42.(3/4)

Peramivir 200mg QD

4/29  4/30 5/1 5/2 5/3 5/4 5/5 5/7 5/9

O O O O O O O O O
Use IL-6 antibody Remove ir\]/i\f/tH Taper ventilator Extubation
once (Tocilizumab)| | ECMO to || gradually
SLEDD From AC mode -> Transfer to

T SIMV mode -> general ward
ECMO clamp one CPAP + PS Increased
day and evaluate urine output,
the condition of hold H/D
the patient 47

Taiwan CDC
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or Dise?™
S
5/10 5/15 5/17 5/20 5/23 5/24
O O O O O O
Hb:8.9->7.5 Follow up Chest CT Brm e (G PES Gastric Prepare
Stool OB 2+ to evaluate the and recheck | | €rosion, fundus discharge
Suspected Gl loss lung condition stool OB (-) and upper body
Consider PES and after recovery no ulcer
discuss with patient l Pulmonary
function

Partially resolved RLL patchy test

consolidation. Increased interstitial
change and ground-glass opacity at
bilateral lungs. Smaller mediastinal and
axillary LNs. Less pleural effusion.

e 48

Taiwan CDC
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Pulmonary Function Test

1 Flow-Volume-Test(BTPS, Sitting-Position)

Observed Predicted % Predicted
FVC(L) 3.52 3.96 88.82
FEV1.0(L) 3.05 3.5 92.34
% FEV1.0 (%) 86.65 80.93
2 Lung-Volume Test(L,BTPS,Sitting Poistion)

Observed Predicted % Predicted
VvC 3.67 3.96 92.61
IC 2.03
ERV 1.64 1.6 102.62
FRC 2.94 3.57 82.38
RV 1.3 1.71 75.87
TLC 4.97 5.67 87.65
RV/TLC(%) 26.16 30.2
3 Ventilation
MVV(L/min) 139.3 110.25 126.35

TV: 1.01L RR: 13/min MV: 13.27L/min
4 Diffusion Capadty (ml/min/mmHg, STPD)

Observed Predicted % Predicted
DLCO 10.58 27.26 38.82
VA 4.83 5.94 81.33
DLCO/VA 2.19 4.67 46.89
HB 9
DLCOcorr 13.29 27.26 48.76

Report : Normal standard spirometry, Severe impairment of diffusion capacity 49
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Chest CT on 5/17

L0 B B
U1 U7 =

Taiwan CDC
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Serial CXR after Admission(1/3)

4/29. 4/30. 5/1-

ol

Taiwan CDC
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5/3-

52
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Serial CXR after Admission(3/3)

5/12- 5/18-

53
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e Steroid

— For refractory septic shock only

« Low dose (1 mg/kg. day prednisolone), tapering it when
inotropic agents able to be tapered

* Anti-IL-6 receptor antibody

— Role of IL-6

* Involved in several important immune responses and a
stimulator for B and T cells maturation

— Why tocilizumab
* Proven for RA, effective for other auto-immune diseases
* Neoplasmic B cell of our patients

o4
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Potential Role of ECMO

* Not a routine therapeutic module

 Probable role

— Septic shock results in massive fluid replacement,
which in turn leads to marked lung edema refractory
respiratory failure un-response to VCR

— Support oxygenation, facilitate fluid replacement

— Removing while recovery of septic shock, lung
edema, and response to VCR support only
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Transmission of H7/N9

« Seasonal flu: droplet transmission (within 1 m)

* H/NO9:

— Limited person-to-person transmission
— Incubation period: 2 -10 (maybe up to 14) days
* & # B #l¥#* HR A under investigation,
suspected, probable, confirmed
— AAR R BA BB S RED Y
o« H A ,’;;,:g_
SRR I LR R S
* FRIEARE
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