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. high risk groups of influenza
Children - higher mortality in developing countries

http://www.who.int/influenzal/en/



ILI & Flu monitoring system in China

In 2009
411 network labs
In 2005 556 sentinel hospitals

63 network labs
197 sentinel hospitals

In 2000
8 network labs
31 sentinel hospitals



Influenza seasonal characteristics by virus type and geography in China.

lFLU AJ a diversity of seasonal patterns

B Northern provinces (latitudes >33°N)
experience winter epidemics.
B Souther provinces (latitude

< 27°N) experience peak activity in spring.
Provinces at intermediate latitudes experience

semi-annual epidemic cycles.

@ experience winter epidemics in
most of regions in China

Yu H, et al (2013). PLoS Med 10(11): e1001552.



. high risk groups of influenza
Children - higher mortality in developing countries

http://www.who.int/mediacentre/factsheets/fs211/en/

Influenza (Seasonal)

Fact sheet

D WH 0 November 2016

O The annual incidence of influenza in the world: adult 5% -10%, children 20-30%!"l. every year 3 million -5 million
cases, 250,000 -500,000 deaths.

O Yearly influenza epidemics can seriously affect all populations, but the highest risk of complications occur
among pregnant women, children aged 6—59 months, the elderly, individuals with specific chronic medical

conditions such as HIV/AIDS, asthma, and chronic heart or lung diseases, and health-care workers.

O The effects of seasonal influenza epidemics in developing countries are not fully known, but research estimates
indicate that 99% of deaths in children under 5 years of age with influenza related lower respiratory tract

infections are found in developing countries 7
[1]WHO Weekly Epidemiological Record. No.33, 2005, pp.279-287



. high risk groups of influenza
Children - higher mortality in developing countries

Viral aetiologies like respiratory syncytial virus (RSV) and influenza virus
are associated with the majority of episodes of ALRI in children and the
elderly

Graham, Editors. 2001, Aspen Publishers, Inc.:Gaithersburg, Maryland. p. 439-476.rs.

Recent research showed, for 92 countries, that among children
younger than 5 years, 9243-105 690 influenza-associated
respiratory deaths occur annually.

A Danielle luliano. The Lancet. 2018,391(10127):1285-1300



Global burden of disease
The 10 leading causes of death in the world 2015

® 3.1 million

million

BN .6 million

8 .5 million

BN .5 million .

1.5 million
B1.3 million
B .1 million

1. WHO Media Center Fact Sheet No.310 (http://www.who.int/mediacentre/fac] '

2. CDC https://www.cdc.gov/flu/heartdisease/

llion

Lower Respiratory Tract

Infections were the 3rd

leading cause of death
globally in 2015

Influenza can exacerbate
underlying chronic illness,
including:

e |Ischemic heart disease?

e COPD3

e Diabetes mellitus*

In deaths attributed to these
conditions, influenza is an
underappreciated



Incidence and mortality in the US
2017-2018influenza season
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Significant effect on children’s population in China
It's estimated that,every year

B Series1,

children need be treated to aged <

dyrs,

hospital due to influenza ] 8.50%

Series,

aged
Haged < BytByrs,
19.10%,

aged 5-159%

10%-15%

Series1,

__~tfier agggiupye

group,
22.40%,
22%

IL

affected per year [?
pery Epidemiological characteristics of ILI (']

(40,894 ILI cases were detected in 2008,China)

[1] Ru-ning Guo, et al. PLoS One. 2012,7(7):e41403.
[2] the date of the 6th China Population Census(2010) showed the population of children is222million.



Global Burden of Influenza in Pediatric Respiratory Hospitalizations

The influenza-associated hospitalization rate in developing countries was 3-fold that in industrialized
countries

Lafond KE, et al. Global Role and Burden of Influenza in Pediatric Respiratory Hospitalizations, 1982—2012: A Systematic Analysis. PLoS Med 2016. 12



Economic burden of affected children in China

The economic burden of influenza-associated outpatient and inpatient children
in China is substantial, particularly for children aged <5 years

Yang et al. Infectious Diseases of Poverty (2015) 4:44
13



Comparative analysis of acute respiratory infection virus
pathogens in outpatient and inpatient children 2010-2012



Objective
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Method
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Results

RERHIER:

vVITT2mG: PR H ERA53.9%(566/1050)
{ERim . BRME H ZR 569.7%(708/1016)
EPimblRE SR RAE ST 12w 6
(X2 =54.394, P=0.000)

v i2%%f: IFV. ADV, PIV
Epemfl: RSV, HRV. PIV



Table 1 Detection of various viruses in children with acute respiratory infections in outpatient and inpatient hospitals in different age groups(%)

RSV

HRV

PIV

ADV

IFV

HMPV

HCOV

HBOV

EV

it

7 @.1) 33 (9.4)
8 (4.7) 21 (6.0)
13 (1.7) 55 (15.7)
4(2.4) 31(8.9)
14 (8.3) 34(9.7)
3(1.8) 15 (4.3)
42.4) 14 (4.0)
0 (0) 7 (2.0)
53.0) 22(6.3)
52 (30.8) 203 (58.0)

23 (6.5)

23 (6.5)

31(8.8)

43 (12.1)

46 (13.0)

20 (5.6)

14 (4.0)

2 (0.6)

58 (16.4)

229 (64.7)

3(1.7)

11 (6.2)

7 (4.0)

36 (20.3)

22 (12.4)

2 (L.1)

0(0)

0 (0)

8 (4.5)

80 (46.3)

66 (6.3) 196 (56.3) 82 (37.6)
63 (6.0) 105 (30.1) 68 (31.2)
106 (10.1) 82 (23.6) 56 (25.7)
114 (10.9) 39 (11.2) 40 (18.3)
116 (11.0) 15 (4.3) 15 (6.9)
40 3.8) 17 (4.9) 12 (5.5)
32 3.0) 13 @3.7) 8(3.7)
9(0.9) 40 (11.5) 58 (26.6)
93 (8.9) 14 (4.0) 4(L.8)
566(53.9) 313 (89.9) 196 (89.9)

20 (13.6)

29 (19.7)

18 (12.2)

12 8.1)

7 (4.8)

7(4.8)

2 (1.4)

9 (6.1)

5(3.4)

84 (57.1)

24 (7.9)

34 (11.2)

18 (6.3)

15 (4.9)

22 (7.3)

8 (2.6)

3(1.0)

14 (4.6)

5(1.7)

115 (38.0)

322 (31.7)

236 (23.2)

175 (17.2)

106 (10.4)

59 (5.8)

44 (4.3)

26 (2.6)

121 (11.9)

28 (2.8)

708 (69.7)
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Figure 1. Detection of various viruses in
different age groups in outpatient children
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Figure 2. Detection of viruses in different
age groups of inpatient children
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BIER ) LpissmRluE, 275-7dE A%,
B EEEI0CIE, MFIREM, SFEMREME, THREERN

SMEMFREELRAIE (ARDS) « MREAE. BEMARRE . LAORE. L
EiEE,. BRg, EEZREDRER. HEERTREARIFRASH
KRIE. BHMERRIGIMREAILTE,
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1 year and 4 months boy,
developed cough and fever, and
developed dyspnea and
expiration 1 day after onset, and
died fourth days after admission

24



Necrotizing Tracheobronchitis in Influ A H1N1 child

[ years old, girl
Chief complication "fever, cough for 5 days,
hoarseness for 2 days" .

The maximum body temperature is 40°C, with
chills, cough with sputum.

WBC 5.4 *1029/L, N 53.1%, L 38%, HGB 122
g/L,PLT192*1029 /L, CRP15mg /L.

Chest X-ray revealed the inner lung shadow in the
right lung.

From Cao Ling, Capital Institute of Pediatrics -



2017-12-18 (3days before admission)

26



2018-01-05 (16th day on admission)



2018-01-08 (19th day on admission)

Microscopic diagnosis:
tracheal bronchitis
(necrotizing, suppurative)
Mucus congestion and
poor ventilation in the
right upper lobe, right
lower lobe and left lower
lobe.

Influenza associated with
pseudomembranous
tracheobronchitis



Influenza associated plastic bronchitis



Multicenter Clinical study of inpatient children with
influenza A(H1N1) in 2009
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Clinical manifestations
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Basic diseases

- EBEEMEfHR148% (18.5%)

« FE: BFEmd3fl, BRLGEE196, Bmm1441, 5Fipm12
foil, BRE1241,
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R1G. MAANRE16) « SRERAG). JIEE3H). i
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Laboratory examinations

ERERESR B (%) W ERESS R B (%)
A1) L 4 M T O v 194 (24.0) VA B e I 1Y vy 106 (13.1)
A I = 20 A E BRI 183 (22.6) R AR T = I & 257 (31.7)
H AL A I B 3R v 236 (29.1) LR Mt 1 v 346 (42.7)
HPESE 2 i, BE AR PRI 259 (32.00 LR Pt 1 v 174 (21.5)
K E2 4 it BE 28 A 240 (29.6) JULPR Tt ) T P 41 vy 148 (18.3)
MLET 2 PR 135 (16.7) WLES 85 48 =y 22 (2.7)
ML ZNBR BEAEG 80 (9.9 JULP Bl PR 2 1 & 27 (3.4)
CRP 3 306 (37.8) o FL ] 87 (10.9)
Iyt (ESR) 4wy 114 (14.1D
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Co-infections

+ B27BIHT T MEMEEEF, 1006] (15.9%) A%, 725
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Complications
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Treatment
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Sequelae
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Results and Conclusion -- High Risk Factors in
Critical Cases

ESlEN fEERE (183) dEfEERE (627D OR {H.(95%CI) P1H
RS

SRR VAR 44 CHD 42 C(AHD

5% KUk 63 (34.4%) 197 (31.4%) 1.07 (0.75~1.51) 0.12
P 53 123 (67.2%) 385 (61.4%) 1.29 (0.91—1.83) 0.15
WBC TH#3 s 73 (39.9%) 121 (19.3%) 2.78( 1.94~3.96) <0.01
WBC i SFEAIG 45 (24.6%) 138 (22.0%) 1.16 (0.79—1.70> 0.46
Ho PR A A Bb R 1 e 96 (52.5%) 140 (22.3%) 3.84 (2.72~5.41) <0.01
P RSE AT B 3R BRI 45 (24.6%) 214 (34.1%) 0.63 (0.43—~0.92) <0.05
VR 2L A i B S 0 vy 39 (21.3%) 115 (18.3%) 1.21 (0.80—1.81) 0.37
Pk B2 4 B L B PRI 96 (52.5%) 144 (23.0%) 3.70 (2.62~5.24) <0.01
CRP 5 106 (57.9%) 200 (31.9%) 2.94 (2.10~4.12) <0.01
FAHBIR 46 (25.1%) 102 (16.3%) 1.73 (1.16~2.57) <0.01

48 h P H B =) 4th =5 46 (25.1%) 118 (18.8%%) 1.45 (0.98~2.14) 0.06




Clinical guidelines of childhood influenza in China



Releated clinical guidelines on influenza in China

® Guidelines for diagnosis and treatment of influenza(2011)

® Guidelines for epidemic response to ILI outbreaks(2012)

® Management of Community-Acquired Pneumonia in Children
(2013 Revised Edition)

® Diagnosis and treatment protocol for human infections with
avian influenza A(H7N9)(2014 )

® Expert concensus document on clinical management of infected
cases with Highly Pathogenic Avian Influenza_H5N1 (draft)

®Technical Guidelines for the Application of Seasonal Influenza
Vaccine in China (2014-2015)

® Chinese expert concensus document on treatment and prevention
of influenza with antiviral drugs(2016)

® Collection of Technical Documents for Chinese National Influenza
Center (2017)

® Influenza diagnose and treatment programme (2018)



Expert Concensus Document on Diagnosis andTreatment of
Influenza in Children(2015)

For further regulating the diagnosis and treatment of
: influenza in children, Chinese Pediatric Pulmonoogy
etiology Society, CMA had organized the Chinese experts to
epidemiology publish Expert Concensus Document on
: Diagnosis and Treatment of Influenza in
diagnose Children(2015) on the base of prior clinical
complication guidelines and new references reported.
This document is suitable for pediatric use to
enhance the diagnosis and treatment of influenza in
prevention children and reduce the damage for children and
society due to influenza in China

treatment

1st expert concensus docement
on children influenza in China

Kunling Shen, et al. Chin J Appl Clin Pediatr. 2015,30(17):1296-1303.






Influenza Antiviral Medications in China

Oral Oseltamivir

NA: children aged 21yrs
MSA\ all aged children

Chin Tradit

Chemicals

Pat Med

EEERE Oseltamivir
U o [1,2] 3
s i O AR Zanamivir Recommended ' A __
N - y =2 Inhaled Zanamivir
WEZE O AR& Peramivir e
N Children aged 27yrs

adamantines
Peramivir (iv.)

ERFESIR Abidol
BIEEFGHE Ribavirin Critically ill patients

[1] Kunling Shen, et al. Chin J Appl Clin Pediatr. 2015,30(17):1296-1303.
[2] Chen Wang, Kunling Shen. Natl Med J China.2016,96(2):85-90.



New Influenza Antiviral medications in China

Osetamivir Phosphate Granules

O Global exclusive formulation
O Developed for children

O Marketed in 2008 in China
O Produced by HEC Pharma

45



New Influenza Antiviral medications in China

The sum. of New influenza antiviral medications approved by CFDA
& candidates in China(2010-2015)

_______ Name | Approval time

Peramivir & Sodium Chloride Injection 2013-04-05
Influenza pills 2010
Furong Anti-influenza 2014/2014/2013
Tablets/Granules/Capsules
Julan Liugan Tablets/Granules/Capsules 2015/2010/2015
MO90(New target candidate) developing

Guangzhou Institutes of Biomedicine & Health , CAS (Inhibit both M2 and IL mediation)



Treatment Principles of Influenza in Children

Evaluate the status, criticality, onset timing and local epidemic
situation , and then determine the treatment plan. The antiviral

treatment should be start within 48h of symptoms onset , avoid
abusing antibiotics!"!

Reduce the risk for death and complications from influenza
Shorten the duration of fever and illness symptoms
Reduce the hospitalization rates and economic burden
Save the public medical resources

[1] Kunling Shen, et al. Chin J Appl Clin Pediatr. 2015,30(17):1296-1303.



A schematic diagram of the natural process of
childhood influenza and the treatment of oseltamivir
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JLE SRR 7702

B W sk KR ZE Z7 AR RE O emEg RS FERE

(1] D5, REAERGIRLEIFNEIER (20124Eh)
[2] TR R E IS X IER RS mE M BE AR 2011: 13-44.
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BT E(5X)

FifrE (10K)

=121H
<15Kg
>15~23Kg
>23~40Kg
>40Kg

9~111H

0~81H

FLABAK
=7%5877
=5% Flh

30mg/’k, bid
45mg/x, bid
60mg/x, bid
75mglk, bid

3.5mg/(Kg-x), bid
3.0mg/(Kg-’x), bid

10mg, bid

30mg/’xk, qd

45mg/ixk, qd

60mg/’%, qd

75mg/ixX, qd

3.5mg /(Kg->%) , qd
3-8A# 3.0mg/(Kg-)x), qd
0-3A R FE A ImAR 1T,

10mg, bid
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Recommended dose and course of treatment for anti-
influenza virus in children

gl
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B34

A

27yr

& HHEMERENHZLRRMILF100%EEZTIERMRZEAES (HIN1. H3N2) Xhehesza iz .

& TRRNEIFENTHERSG, AMAR. £E. ERNTEPNEELES.

& NEWBIMNAERFRMEN Z BRaTr &I R 2R A mE k!

JLE (AL
iR mIERTRTE A48hL A, TERHI6hRLEHMATT
M, IIEFEARAMFEFEREN

o BErE)LERANERTEAIL

® fRle/NF38F, FIEA R
® fhi )L R
® [Rikd0FA L N

suil;] ., qd

10mg(4>AIRIR A, bid, [E]E12h)

* REETHHERERRRE
& (H3N2) . 20094 H
BHINTR RS HUX.
s ESNARIRERT1.2%
FIHINT R RS TR B

2o

=\
&
>

TEEEBHEER

TAEWATEEN
BHEAENSE




Use security

Safety of use of oseltamivir phosphate worldwide

| 200 2008 | 2000 | 2010 | 2011

0~16% 696310 1107679 3245291 443371 1075599
17% L | 884598 2338946 4186960 650537 1594029
FRE AN E 134 59 204 678 896
RET5 M 1581042 344685 7432455 1094585 2670524
. A Al . = A > == l: EE 4 . A I — > 5 A HA |
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REHERTAESEFLGT . TREGAMAYTEEMEX .
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Global authoritative recommendations-WHO/
CDC

A BTAEHHN (WHO)
SR pIm T B L (SRECDC)
o [ T f i G (R EICDC) — BT

PR 2 B R A R T B

1. WHO. il (ZEFitk) . Seii4iE. 2016411 H. http://www.who.int/mediacentre/factsheets/fs211/zh/
2. https://www.cdc.gov/flu/protect/keyfacts.htm
3.https://www.cdc.gov/mmwr/volumes/67/rr/rr6703a1.htm?s_cid=rr6703a1_w

4. 8RB, & RERITRESE. 2014;35(12):1295-1319.




Vaccination status of the United States influenza
season 2017-2018

https://www.cdc.gov/flu/fluvaxview/nifs-estimates-nov2017.htm



Influenza vaccination rates in different nations

Kk BE, 2011/12 and 2012/13 T 3EMN, 2008-2012

‘
JLE (6/MH-5%) 66.47 FE, SEmER
EL T 86.50 o JbE WL AR R PY )1 2009/10 8.5%:
A <L 2010/11 9.5%; 2011/12 4.3%
P=HE (FPfE< 45K8) 79.37 . = . N . .
BN 72.92 ° l@ﬁ%?ﬁﬁ?\ H&ﬁﬁ%ﬁ@*‘ Z\
FER 38.80

Pan American Health Organization (2014); ECDC;
http://ecdc.europa.eu/en/press/news/ layouts/forms/News DispForm.aspx?List=8db7286c-fe2d-476c-9133-18ff4cb1b568&I1D=1154 ;
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Influenza Vaccines in China

Vaccine Dose
for Children

Vaccine priority
children

TIV, suitable for children aged =6months
0.25ml type/each HA7.5ug, suitable for infant aged 6~35 months
0.5ml type/each HA15ug,suitable for children aged =36months

The household and caregivers of Infants aged <6 months.
Infants aged 6-23months: the high risk of severely ill case ,
and high hospitalization burden , should be priority for
vaccination.

Children aged 2~5 years: higher disease burden, lower than
the group aged <2years.

Children with some chronic medical conditions , eg, chronic

respiratory disease.

Technical Guidelines for the Application of Seasonal Influenza Vaccine in China (2014-2015)




Influenza Vaccines in China

Special policy of influenza vaccination in the some regions of China
® Regions of Long term for free:
Beijing, Karamay , Xinxiang

Regions of one time for free :
Shanghai (EXPO time) |,

Liaoning (Flood area)

Basic medical Insurance , New
rural cooperation medical
insurance




Influenza Vaccines in China

0.25ml 0.50ml

0.25ml 0.50ml

® During 2004-2010, the supply of influenza vaccines rised from 17.5 million doses (13.6 dose/
1000 person) to 58.8 million doses (44.1 dose/1000 person,235%).In 2013,reduced to the level in

2008,and then rised slightly in 2014.
® The vaccine coverage rate in person aged =26months is only 1.3-3.6% in China.

® The rate of domestic vaccines rised from 60% in 2004 to 87% in 2013.

Technical Guidelines for the Application of Seasonal Influenza Vaccine in China (2014-2015)



In Beijing, school-based vaccinations reduced
a substantial number of influenza

« The author developed a dynamic transmission model to
assess the impact of influenza vaccination in school
children, by uing existing surveillance and immunization
data,aged 5-14 years for the 2013/14, 2014/15, and
2015/16 seasons.

« The corresponding prevented fractions to all children

aged 5-14 years were 76.3%, 38.5%, and 43.9%.
Yi Zhang. Influenza Other Respi Viruses. 2018;1-8.
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Influenza Chemoprophylaxis in China

Antiviral medications

Oseltamivir:

For the recommended,

take the medicine within 48h
exposed continuously till the last
exposed 7-10d.

If not taken the medicine within
48h,also be recommended to
administration

RECOMMENDED PERSON

1. For children at high risk of complications from influenza for whom influenza
vaccine is contraindicated, or who are immunocompromised and may not respond
to vaccine.

2. For children at high risk during the 2 weeks after influenza immunization

3. For family members or HCP who are close exposure to the unimmunized
children at high risk, or unimmunized children who are younger than 24 months.

4. For control of influenza outbreaks for unimmunized staff and children in a
closed institutional setting with children ( eg, kindergarten)

5. For postexposure prophylaxis to the family members and close contacts of an
infected person.

6. When circulating strains of influenza virus in the community are not matched
with seasonal influenza vaccine strains

[1] Kunling Shen, et al. Chin J Appl Clin Pediatr. 2015,30(17):1296-1303.




Conclusions

° There is great affected children’s population in China, involving 22-33 million children
per year.

Children is susceptible to influenza, and the high-risk group of critical cases. Some
severe complications could be found in children with influenza A.

The diease burden of influenza effected children in China is substantial, particularly
for children aged <5 years.

At present China has established Comprehensive ILI& Flu etiology monitoring system ,
that can detect and report the influenza variation in time.

The seasonal influenza vaccine coverage rate in China is low.
We need improve it in future.



Thanks for your attention



