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Trend of Human Infection with Avian Influenza Virus(A/H7N9) in China,
2016-17 season
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Kim Inho, Park Ok

Human infection with avian influenza A/H7NS virus was initially reported in China in 2013. Since then, a clear seasonal
pattern of occurrence has been observed with peaks in winter season. Exposure to live poultry market (LPM) is known to be
associated with a greater risk of infection and most of the cases were sporadic, except for a few clusters. This is the fifth
season since its emergence and the number of cases exceeded the highest number of a previous season. Although no
evidence of sustainable human to human transmission and no major differences in the risk factors of H7N9 infection were
reported, increasing geographic spread and greater environmental contamination in LPM pose significant public health
concern in neighboring countries. As the likelihood of the introduction through infected travelers remains high, continued

monitoring of the situation and rapid response based on solid scientific evidence are strongly needed.
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Figure 1. Number of confirmed human H7N9 cases and deaths based on WHO reporting(as of 5.16, 2017)[10]
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Figure 2. Geographic distribution of HZN9 human cases in China(as of 6.1, 2017), 2016—17 season
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Risk assessing human infection of avian influenza A/HSN6 through influenza
risk assessment tool (IRAT)
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The IRAT was designed to obtain information about two questions. One is,

What is the risk that a virus not currently

circulating in the human population has the potential for sustained human-to-human transmission?” The second question is,

“If the virus were to achieve sustained human-to-human transmission, what is the risk that a virus not currently circulating

in the human population has the potential to significantly impact public health?” The IRAT consists of 10 evaluation criteria

grouped within three overarching categories which are: properties of the virus; attributes of the population; and ecology

and epidemiology. In this paper, 10 criteria were introduced and some experimental elements were applied to recently

isolated H5N6 avian influenza in Korea.
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Figure 1. Viral titration of organs in H5Nx infected ferrets
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Table 1. Ten elements incorporated into the IRAT

Categories Property of the virus Attributes of the Population Ecology and Epidemiology
Genetic variation Existing population immunity Global distribution in animals
o Receptor binding Disease severity and pathogenesis Infection in animal species
crere Transmission in lab animals Antigenic relationship to vaccine candidates Human Infections

Antiviral treatment susceptibility/resistance

LSt SESHE ISR A S ei=E FIIstn HES Soll Mt FZHo| O|F0ZICE

QICt IRAT= Ci2uf 22 S JiX| 20| st HEE Ay| 4) Antiviral freatment susceptibility/resistance(HHI0 [B{AK| Zt4=Ad/
5+ 37IX|Q] HZF0l| sHESH= 107He] EI7|&(Table N)of| w2t XEtA): QIZZUIXt HI0[24A T} Oseltamivir, Zanamivir & M2
QISZUXI0N CHet =S BIFICE 1. M S8igt Hio2HAT} R 22 QIZFAURL SHol2A AZ X|=0f SOk}t &
AL ZHll XIEHe R g 2 £ Us H-¥dE2 BN H35t=X EYot= =S LIEHACE

SCHSH FeFS 0|E 4= Qe S 2o 0|2 2|22 = Attributes of the Population(@1722] &)

b HIO[2{ASE Q1o 2l 5) Existing population immunity(7|Z Q171 RIEHO| HOHEAIA): AIE

Solsl, AolEfst T2lm f3 A Rolo| MRS RAET  QIBIAX HlofziA0 Citel JIE I FE0] HHAES
BIIE 2510) S AIZEARHORIAC JHTS HBHO KD UK| GRS LIEKICE A QSRR Blof2iA 2
Ax12 BTk o Al ol ZSTE iphele] i3, Xie E= QTN ol wat

IRATZ TM5HE 371K| HZ2} 1071X| =22 CH2at 2Lt 6) Disease severity and pathogenesis(RH2| AZH A H2AA):

Al E= SS0IM £ USFAUXL Hio2Az AFCZ 215t

Property of the virus(H}O|2{A 2| £4) AHO| AZbd= ojofalct,

1) Genetic variation(SXX}t B0|): 2| Mozt 2l oFf|LiA 7) Antigenic relationship to vaccine candidates(8iA SEZ=0]| CiSt
St 22 25t Hol= QIERAXI| BHLE o5 & U= SN AMB QISR oA £8 Al HA| E= 0H
AE0|CH, QIZZX} A0 SHM Tt HOHt FAFRIKIE £H5t= AO|CH

2) Receptor binding(+84| Zgl). QSRR oA ZHo|
7HE Melet = E0F ofLl2t 2R M|zZo| {HEZ2 2lolsH Ecology and Epidemiology(#4EfSt 2! st
E35| QA 8H|(a2—6 sialic acid)oll Flst=7 M QIX|  8) Global distribution in animals(ZE&&2| MAN 2m2):
ZE=0| AHZICE CISZXt0| Z4EE S=0| Lottt g2 mA U=X|ol| chet

3) Transmission in lab animals(ASS=0l|A2| M) QIEFAX} MHA 22E =X6t= Z0|Ct

HIO AT} MRS S(EAH], 7|LZ, HE 5) 7t S8X22  9)Infection in animal species(ZEEl S29| Z): ofst 20|
Hgels S22 Qlots AOICh U QIZRRL HiolRiA= QISZUXL Hio[MAN HEEH ZEE SS0t Aol HE

7IoILE THxH7 1€ Scf tiE=E gy HiZE Sl TE 2 7FsgE LEfHCt
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I Current status of selected infectious diseases

1.1 SIXIZA] [ HeZhA| 2 F7H Ul Sigt (23rd week)
Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending June 10, 2017 (23rd week)*

unit: no. of cases'

L . Current cum. 5-year Total no. of cases by year Imported cases
Classification of disease* weekly of current week
week 2017 average 2016* 2015 2014 2013 2012 : Country(no. of cases)
Cholera 0 2 0 4 0 0 3 0
Typhoid fever 6 64 5 121 121 251 156 129
Group Paratyphoid fever 1 28 1 56 44 37 54 58
I Shigellosis 0 51 2 113 88 110 294 90
EHEC 3 32 2 104 71 111 61 58
Viral hepatitis A 83 2,415 64 4,677 1,804 1,307 867 1,197
Pertussis 10 81 4 129 205 88 36 230
Tetanus 2 8 1 24 22 23 22 17
Measles 4 19 8 18 7 442 107 8
Mumps 526 7,793 421 17,058 23,448 25,286 17,024 7,492
Group g pella 1 53 1 11 11 11 18 28
I Viral hepatitis B (Acute) 7 180 5) 359 155 173 117 289
Japanese encephalitis 0 1 0 28 40 26 14 20
Varicella 1,890 32,138 995 54,059 46,330 44,450 37,361 27,763
Streptococcus pneumoniae 10 286 2 441 228 36 = =
Malaria 12 84 21 673 699 638 445 542 Equatorial Guinea(1)
Scarlet fevers 728 11,550 77 11,912 7,002 5,809 3,678 968
Meningococcal meningitis 0 11 0 6 6 5 6 4
Legionellosis 3 59 1 128 45 30 21 25
Vibrio vulnificus sepsis 2 3 0 56 37 61 56 64
Murine typhus 1 6 0 18 15 9 19 4
Scrub typhus 41 430 9 11,107 9,513 8,130 10,365 8,604
Leptospirosis 6 23 0 17 104 58 50 28
Group Brucellosis 2 14 1 4 5 8 16 17
I Rabies 0 0 0 0 0 0 0 0
HFRS 15 154 4 578 384 344 527 364
Syphilis 45 755 18 1,569 1,006 1,015 799 787
CJDNCJD 1 36 1 42 33 65 34 45
Tuberculosis 559 13,011 719 30,892 32,181 34,869 36,089 39,545
HIV/AIDS 11 369 15 1,059 1,018 1,081 1,013 868
Viral hepatitis C 179 184 - - - - - -
VRSA 0 0 - - - - - -
CRE 174 182 - - - - - -

Thailand(3), Philippines(2),
Dengue fever ¢ 70 2 314 255 165 252 149 Bangladesh(1), Indonesia(1),
Laos(1), Vietnam(1)

Q fever 15 75 0 85 27 8 11 10
West Nile fever 0 0 0 0 0 0 0 1
Group |yme Borreliosis 3 20 0 27 9 13 11 3 Thailand(1)

V" Melioidosis 0 0 0 4 4 2 2 0
Chikungunya fever 2 4 0 10 2 1 2 0 Laos(1), Philippines(1)
SFTS 2 19 1 165 79 55 36 =
MERS 0 0 0 0 185 = = —
Zika virus infection 0 0 16 - - - -

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, HFRS= Hemorrhagic fever with renal syndrome, CJD/vCJD= Creutzfeldt—Jacob Disease / variant

Creutzfeldt—Jacob Disease, VRSA= Vancomycin—resistant Staphylococcus aureus, CRE= Carbapenem-—resistant Enterobacteriaceae, SFTS= Severe fever with

thrombocytopenia syndrome, MERS—CoV= Middle East Respiratory Syndrome Coronavirus,

Cum: Cumulative counts from Ist week to current week in a year.

* The reported data for year 2016, 2017 are provisional but the data from 2012 to 2015 are finalized data.

1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

¥ The reported surveillance data excluded Hansen's disease and no incidence data such as Diphtheria, Poliomyelitis, Haemophilus influenzae type b, Epidemic typhus,
Anthrax, Plague, Yellow fever, Viral hemorrhagic fever, Smallpox, Severe Acute Respiratory Syndrome, Animal influenza infection in humans, Novel Influenza,
Tularemia, Newly emerging infectious disease syndrome and Tick—borne Encephalitis.

§ Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,

x B2l (043) 7T19- 7112
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1.2 EIXIZIA| / BEZIA| Zhelt 7 Sl 348 (23rd week)

1. Influenza, Republic of Korea, week ending June 10, 2017 (23rd week)
o 2017 A235 QASRARIATAIE-E-E QJeljEhA} 10009 S 5,15 L& A4 9)dv] 57}

i 2016-201747] §371%-2 8,9%(/1,000)
* AETAZ fPFfE A 20179 69 2 (F)(LH: 20169 129 8U(F))

baseline(8.9)

———————l s

s 2016-2017 —— 2015-2016 —— 2014-2015 === 2013-2014

Figure 1. The weekly proportion of Influenza-Like Illness per 1,000 outpatients, 2013-2014 to 2016-2017 flu seasons

2. Hand, Foot and Mouth Disease(HFMD), Republic of Korea, week ending June 10, 2017 (23rd week)
o 2017 A23F 25 ARl B2 ofejgha} 1,000 6,722 26,5 diE] £}

# FETY2 20009 6 WAAAY o2 A o] REIAAAR 29

— 2016 — 2015 — 2014 — 2013

Figure 2. The status of HFMD sentinel surveillance, 2013-2017
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3. Ophthalmologic, Republic of Korea, week ending June 10, 2017 (23rd week)
- 201THE A3F SANAATAY AR 10005 S-S 22890 2 AU 19,89 RT ZAHAS
o 5717 SARAEEAETAY A E&2 05822 AP 0,39 EY St

Figure 3. The weekly proportion of Epidemic keratoconjunctivitis per 1,000 outpatients

=== 2014

Figure 4. The weekly proportion of Acute hemorrhagic conjunctivitis per 1,000 outpatients
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4. Reported cases’ of national sentinel surveillance disease in the Republic of Korea, week ending June 10, 2017
(23rd week)

unit: no. of cases/sentinels

Total 1.6 5.4 6.3 2.4 17.0 12.6 2.2 18.5 14.4 1.6 12.6 8.4

Cum: Cumulative counts from 1st week to current week in a year
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group,
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

x F9]: (043)719-7118, 7132

> XiMls| 27| : &

1.3 201 W AZ0iH 2 HIERINY 70 318 (23rd week)

® Waterborne & Foodborne disease outbreaks, Republic of Korea, week ending June 10, 2017 (23rd week)
* 2017AE A2350] HekdAdo] 12700] WAl o FAUAASE 214 A@ S 2,412F)0] HAYSH

L)
’ \\
.
o Yo’
' AY

—017H % —e— 2016WE —-e-- 4 TR LMARN(1-14)

Figure 5. Number of Waterborne & Foodborne disease outbreaks reported by week, 2016-2017
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2.1 HAHNIZA| / ASRAUXL X SE7HI0IZA F2F ZA| $2 (23rd week)

1. Influenza, Republic of Korea, week ending June 10, 2017 (23rd week)

[ AJH3N2 = A(not subtyped) " A/H1N1pdm09 —— percent positive

Figure 6. Number of specimens positive for influenza by subtype, 2016-2017 season

2. Respiratory viruses, Republic of Korea, week ending June 10, 2017 (23rd week)

* 20173 A|235 S371AA ) digt F4F AaRdat 50.0%2] SF7HtelH At &=
(I 4 et 23070) g7 1Al gt f7dAF AArEE YERaL )
w FHEAE YA BR HEThs

20 62.0 4.8 18.4 0.0 6.0 2.8 15.2 8.8 6.0
21 59.1 3.9 23.6 0.0 1.2 3.2 13.4 1.4 2.4
22 60.9 6.9 17.3 0.4 2.0 2.4 20.2 7.3 4.5

— HAdV : human Adenovirus, HPIV : human Parainfluenza virus, HRSV . human Respiratory syncytial virus, IFV : Influenza virus,
HCoV : human Coronavirus, HRV : human Rhinovirus, HBoV : human Bocavirus, HMPV : human Metapneumovirus

% Cum, : the rate of detected cases between Jan, 1, 2017 — June, 10, 2017, (Average No, of detected cases is 230 in last 4 weeks)

V 2016 Cum, : the rate of detected cases between Dec. 27, 2015 — Dec. 31. 2016.

> RP] 7] RIS — o2 — 7 SIS
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2.2 HENZIAl / SALAFIS MY FE 7t 2| HE (220d week)

¢ Acute gastroenteritis causing virus

2017 19 53 6 (11.3) 11 (20.8) 1 (1.9) 3 (5.7) 21 (39.6)
20 77 8 (10.4) 13 (16.9) 2 (2.6) 1 (1.3) 24 (31.2)
21 62 2 (3.2) 10 (16.1) 3 (4.8) 3 (4.8) 18 (29.0)

* The samples were collected from children {5 years of sporadic acute gastroenteritis ) in Korea,

¢ Acute gastroenteritis causing bacteria

4 2 0 0 0] 1 2 2 8 19

201719 1% 258)  (1.29) 0 0 © 065 (129 (129  (5.46)  (12.96)
20 155 5 3 0 0 0 0 1 2 2 13
(3.23) (1.94) (0) (0) (0) (0) (0.65) (1.29) (1.29) (8.39)

21 163 6 4 0 0] 0] 2 1 3 5 21
(3.68) (2.45) (0) (0) (0) (1.23) (0.61) (1.84) (3.07) (12.88)

* Bacterial Pathogens ; Salmonella spp., E. coli (EHEC, ETEC, EPEC, EIEC), Shigella spp., Vibrio parahaemolyticus, Vibrio cholerae, Campylobacter spp.,
Clostridium perfringens, Staphylococcus aureus, Bacillus cereus, Listeria monocytogenes, Yersinia enterocolitica,
* hospital participating in Laboratory surveillance in 2016 (70 hospitals)

> APIS] 7] : SRR — o2 — 7 Az
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2.3 HHAZA| / AEI2HIO0[2{A A FZH ZA| & (22nd week)

® The detection rate of Enterovirus in enterovirus sentinel surveillance, Republic of Korea, week ending June 3,
2017 (22nd week)

© 2017HE A 225 ARIAL SR b4 23t | =Rtolel 2 AEASE 10delm, 2017HE A WAlAS = 557%)

¢ Aseptic meningitis

—e— 2016 Enterovirus detection rate (%) ==o= 2017 Enterovirus detection rate (%)

Figure 7. Detection rate of enterovirus in Aseptic meningitis patients from 2016 to 2017

¢ HFMD and Herpangina

W 2016 Enterovirus detection rate (%) W 2017 Enterovirus detection rate (%]

Figure 8. Detection rate of enterovirus in HFMD and Herpangina patients from 2016 to 2017

¢ HFMD with Complications

= 2016 Enterovirus detection rate (%) == 2017 Enterovirus detection rate (%)

Figure 9. Detection rate of enterovirus in HFMD with Complications patients from 2016 to 2017
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3.1 OH7HHIZEA| / 22i2|oF oH7HE 7| 2t ZAISIE (22nd week)

@ Vector surveillance/malaria vector mosquitoes, Republic of Korea, week ending June 3, 2017 (22nd week)

* 20179 %= A22F Etejot Wiz R 7] = Bt VA vjEke 2 Fd 3 Hds Y
° 20179 A22F AARY] ¢ Bt WA B 1070A) o] 2704 74 D A 1A ofH] 3A0A) 2HA

70
60
v
8 50
=l
o
2 4
£
230
2
£
N
10
0 14115116 |17 |18 |19 |20 |21 |22|23|24|25|26 |27 28|29 |30 31|32 |33 |34 35|36 |37 38|39 |40 | 41|42 43|44
= ¢ = 2012-2016 Total Mosquitoes(Average) | 0 | 0 | 1 |1 [ 12 5 710|111 |11]19/25/30|36|40|59|62|61|53|42/37|30]20|15|7 |4 |4 3|2
—— 2012-2016 Malaria Vector MosquitoeslAverage] 0 | 0 | 0 | 0 [0 |0 0|00 | 1|23 |8[10]12|15]16]27]29|33|31|23/22/18]10|/6|3]|1/0]/0]0
- = = 2016 Total Mosquitoes -0 T T2 612 1M |14]13]10|14]20]19|21|18|29|43|46|27|30(28|23|6 |64 16|3 ]33
—=— 2016 Malaria Vector Mosquitoes -10/0/0|0|O0 /OO0 1 V][ 1]|4]7][8|8|612[16/17]12[1|18]7]2|1|1]0]/0]|0]0
= @ = 2017 Total Mosquitoes 101111 1/3]4/8]8
—*— 2017 Malaria Vector Mosquitoes 0j]0[0]0/0[0/0/0]0

Week

Figure 10. The weekly incidences of malaria vector mosquitoes in 2017

3.2 DH7HXIZA| / 2L2EIH H7HET| =2 ZAISE (22nd week)

® Vector surveillance/Japanese encephalitis vector mosquitoes, Republic of Korea, week ending June 3, 2017 (22nd week)
« 20179 227 AEuel Ay 7 ARG
- 225 AAR7] 4 Bt 2137HA 2 B 256704 oiE] 437841(16.8%) A DAY 19470A) 6] 19743(9.8%) S}
— 225 YR AR/ Z-2BP ], Ct¥) 4 Bt VHAIR Bd VHA HE)(0%) 2 2 A 0784 diE] 17§A41(100%) 57}

2,000
1,800
1,600
1,400

|
I
1,200 I I A
e /i//l\l H h I : //\\
I
I

Number of mosquitoes

600

¥
400 i
0 V1

14115[16 17181920 21| 22 25/26|27|28]29(30|31/32(33|34]35(36|37|38[39 40| 41|42 |43 | 44
= Year 11-15 Total 212139 [13]40156157|256|451|601|903[1336/1675/17731090/1102/1064/1074937/1201/920|816| 697 446|253 185[102| 32 | 27 | 11
B Year 11-15 C.t* olojojojojololo|1|1]2]5]83498]61]69[191/143159/256/137/158|159|146] 63| 40| 15| 4 | 2 | 1
—=— 2016 Total 1] 21316 27| 7 170104|194|244|507|575|863]97811137/871|506| 515(1107/993|983|646| 458 1279, 743/230|268| 241| 39 | 44 | 23
—=— 2016 C.t* olojojojolololofof1]ol1]3]7/[14]9]29]32]25/109/107/10098(313]212/85]72|35] 4 |5 | 1
—e— 2017 Total 21434 12]22122]72|213
—e— 2017 C.t* ol1/1]1]/0]olo]0]n

Week

Figure 11. The weekly incidences of Japanese encephalitis vector mosquitoes in 2017

> XtMi5| H7| : AielR S — BIR/HE3.0 — AMEESN

www.cdc.go.kr 630


http://cdc.go..kr/CDC/info/CdcKrInfo1001.jsp?menuIds=HOME001-MNU1154-MNU0725-MNU1375-MNU1084

F8 &4 olssh]

(Table 1) At 5A7F BhAeE W7yt 2017d sl 5+ WSR-S v|wsh 22, Current week = 20179 3G 2] AuA4-E
YERYH, Cum, 20172 20174 15232 35 F7HR19] A 7, T18]31 5—year weekly averagen= At 5¥1(2011-2015%) 3l 52
AT AR} o]A 2F, o]F 230 AVAFFE 25F) FHoZ AAbHLE I2{Z & Current week, @} 5—year weekly average,2| Al

A5 ulwstel sig = w9l Adah odo] Al 58 ulms) 2 4 9lth Total no, of cases by yeariz At 5t S 7
AGS UEh 8 Bl Al WS ulams) 2 4 ol

o) 2017 1239] '5—year weekly average(5d7t & &)= 2011HREH 2015E9] 10582 14F71X(9] tln 715
= 2532 L= glo 2 FaliRint,
* 5—year weekly average(b\d F H+H)=(X1 + X2 + -+ + X25)/25

105 RES 135 147

1
: 1
I 1
: 1
: 1
I 1
: 1
: 1
: 1
I 1
: 1
: 1
: 1
I 1
] 20154 P !
I 1
: 1
: 1
: 1
I 1
: 1
: 1
: 1
I 1
: 1
: 1
I 1
: 1
1

20144 X1 X2 X3 X4 X5
20134 X6 X7 X8 X9 X10
20124 X11 X12 X13 X14 X15
20114 X16 X17 X18 X19 X20
20104 X21 X22 X23 X24 X25

(Table 2)= 177 Al- &= H=2 FE3E HA7AY
H| el B Z7RR| 9] =4 Ala<ee] ot o
A 5H(2011-20159) &k 5717t A1aL 3¢ 3
(Table 32 FEFIA| 7Haol cigh Aludsko 2 2|t WRAoRARS: 41451 whetal=t| &2 Hot
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