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oseltamivir®} zanamivir’} tHTable 2). Amantadine}t
rimantadined bl L% 7 QARG OFA 2 AY Q=R
dlo]gAofut £o] 2] 0 & 2-g3it), aifjol A= A4 amantadine©|
AlZHE]AL Qlo] 2 Aol
USA) A& AH8-8HIT
NA JAA2] oseltamivir®} zanamivires AR} BE AZF#}
Hio]ef A izof gl oA Avk7} 9lom | zanamivirZ} 20004 49
AlEOfoREPAA SR B7FE Whol Fd 9YHE oA
AE Lo oseltamivire 19 $¢1 2001 119%5-E] W7}
AZFEQIE, 2 Adofl= oseltamivir carboxylate(Roche,
Switzerland)?} zanamivir(GlaxoSmithKline, UK)E 2 AJAF
PA|ZHE Fgitol ARE-sHeIT)

Amantadine hydrochloride(Sigma,

QBRI gutol A AL EHY 244 (phenotypic

Tu 8

53 U A ?_é—?—?i b eHfol2AH LY 24,
2008.8-2009.1

56 REEM =7t M=
60 20094 12& 34 XY
61 20102 MA 22 &
62 2 5

O™ HOt 23|

Vibrio alginolyticus ZEE TITHM

Public Health Weekly Report, KCDC 53




N3H /M4

Table 1. Number of viruses used in this study during 2008-2009 season

Influenza virus No. Total No. Tested virus for M2 No. Tested virus for NA
type/subtype virus/specimen inhibitor-resistance inhibitors-resistance
A(HIN1) 3,214 534 534
A(H1N1)pdm 2009* 13,856° 810 810
A(H3N2) 1,739 287 287
B 62 - 13

*A(HIN1)pdm 2009; 2009 pandemic influenza A(H1N1) virus

§ Number of laboratory-confirmed positive cases of 2009 pandemic influenza A(HIN1) virus infection by Korea CDC, 17 Public Institutes of Health & Environmental

Research, and 3 National Quarantine Stations(2009.5.1-2009.12.10)

Table 2. Currently available antiviral drugsfor influenzain Korea

Class Drug(Brand name) Route
M2 Inhibitors Amantadine(Symmetrel) Oral
Rimantadine(Flumadine) Oral
NA inhibitors Oseltamivir(Tamiflu) Oral
Zanamivir(Relenza) Inhalation

assay) 1} G-A% HA1H (genotypic assay)2 ©]-&31ict

M2 SAAlef gt 33 t“t”«] A5, dafelg| A AlE v
(0, 1, 10ug/m)Z A|3zof] HA|2|st & 370 5% CO2%2 A%
HjF7|oll Al 3047k vieFalelet, EdlolE 247 & ZFzte] 104-5
TCID502] 21ZFelRHo|HAE 100w EeH 50, 1, 10ug/me2]
SR A 2% amantadineS &8 viAol o] 35T, 5% CO2&
A= wF7IolA 24417 BieFstITE. o] Al AFS-elolA dot
¥ (haemagglutination assay)< 0]38}01] o7lE =45}
OFA| A e]of| w2 Hiole| s F-A] A Hreg 2RlskITh

Neuraminidase ¢JA|Alol] thet #dE A sl AlA
HA7|AE FEAEQl 35 QEZFAF FAFA(WHO Colla—
borating Centre for Reference and Research on Influenza)oll4]
Alsol= 33 AEWQ ¥ neuraminidase GAIW (Fluoro—
metric Neuraminidase Inhibition Assay, WHO-025)&
AREBFGITE NA AIA|1S] 557} 0-30,000nM =% EH]sk]
50w & EYolE 967 A 7+ 3ol Wir 7} dof AEFMAL
HIo|HAE 50ul¥ 181 vpA9 Ao 22 assay buffer 84
50 7K & AFeoflA 4587 gRgAIFITE. MUNANA
(methyl umbelliferone N—acetyl neuraminic acid) 7122 50ud%
7k Ao Z7kgk & 37ColA 1AIRE BREAIZT TR, 100ule] B
AR NS H7ret 3 355nmet 460nme] T FPEE
SA5ISIEE Prism 4.0 Z2II9S o]§-5ko] 7}719] ujo|g| Lo
gt NA oJAIA] 10505 3t 3 IC50 =7} 35 o1&Fel}

Table 3. |Cs range of susceptibility to antiviral drugs
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Influenza virus type/subtype

Typical ICx range of susceptibility

Oseltamivir(Tamiflu)

Zanamivir(Relenza)

A(HIND)
A(HINL)pdm 2009*
A(H3N2)

B

01- 15 0.1-2.0
01- 08 0.1-2.0
01-11 0.1-2.0
0.1-40.3 0.1-41

*A(HIN1)pdm 2009; 2009 Pandemic (H1N1) Influenza virus
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Table 4. Mutations linked to NA inhibitor resistance

Influenza virus type/subtype Mutations associated with resistance to NA inhibitors
Oseltamivir(Tamiflu) Zanamivir(Relenza)

A(H1N1) H274Y Q136K

A(HIN1)pdm 2009* 1223V, H274Y -

A(H3N2) E119V, R292K E119G/D

B D198E R152K

*A(H1N1)pdm 2009; 2009 Pandemic (H1N1) Influenza virus

Table 5. Genotyping result of amantadine-resistant influenza A virusesin Korea

Influenza virus type/subtype No. Tested No. Resistant Resistance rate(%)
A(H1IN1) 534 12 2.2
A(HINZ1)pdm 2009* 810 810 100.0
A(H3N2) 287 285 99.3

*A(HIN1)pdm 2009; 2009 Pandemic (H1N1) Influenza virus

Table 6. Amantadine susceptibility as determined by HA assay

Isolate Subtype HA titer with amantadine Phenotype Amino acid at site
concentration(ug/ml) 31(S31N)”
0 1 10
2K8-6225 A(HIN1) 64 64 64 R* N
2K9-0136 64 64 64 R N
2K9-0139 64 64 64 R N
2K9-0728 64 64 32 R N
2K8-6268 32 4 4 s/ S
2K8-6257 A(H3N2) 64 64 64 R N
2K8-6505 64 64 64 R N
2K9-0387 64 64 64 R N
2K9-0752 32 32 32 R N
2K9-0485 32 2 2 S S

*R; resistant, [ S; susceptible, J/'S; serine, /[ N; asparagine

ofu)leAl 31 F-9JoA] ofu|ieAl Wo|7} AR F2 Y NA A A(oseltamivir ¥ zanamivir)oll ek +21& £4-8 74
OFA| s Aol uhet mpol A FAlo] SAElo] HA 77} E= Hio|g| o] A2k HijoFel Mol BAlo] ThESANE EE Y
TATRS Hof=th(Table 6). o] A3S Fdll M2 AAA WAdzk 5412 WEEA] vlo] 0] A3 wlefelo] Hgsict olof fx13
TAE oplieil BHol(S3IN) Aufel oA 7 EEF At Ao AR HRole| A FollA] Al vijgfo] ERlE nio|HqAE
AUR|FHS Eelstoirt, dos xdy A4S AT utole Aol thgh 4]

Frpole A WA P B41S AAIRE 53450 AP IEFeIA BAS AAEIE APE QIEFRIA} vlol A F 49855 [A(HIND)
AHINDE vRolg]s 28759 A(H3N2)F T} 81052 A% 405F, A(H3N2) 935, BE 125, 20094 50F7H4] A%
o1 Z 24 AHINDpdm® Hfo| 2| AS Ao 2 NA G4}l tish olZ 2ozt AHINDpdm 2455 tioz olZ2adx} 27aA| &
Q7G-S BEAsgint ol Eeae |79 W opu]ieil Ad SRSl NA AAA (oseltamivir @ zanamivinol] tish 33 24
A8 Fall NA AR U o= F$jollAe] #ol(E119V, R152K, el fluorometric NA inhibition assayS ©]-&3Fo] 50%
1223V, H274Y ¥ R292K -5) o5 AR 23} oplieil 119, A 5= (50% Inhibitory Concentration; ©|a} 1Cxo)E ZAFSISITE,
198, 136, 152, 223, 29201|4+= ofu|ieAl Ho| 7} UrepufA] Fokom O A Sy AE JIEFAA AHINDE vRol A 4045F 2

=
=

opu|teAl 274 HJol| A= 4do] lE 5375[AHIND 53355, 20099 A& JEEOM} AHIND)pdm¥ Hpole]s 450
AMHIND)pdm 4] E5FollA Hiso] Tyro2 z|ghE|o] NA JAA| oseltamivire] thgt IC» 45> 107.9-1992.3nM H$I=E YERY o]
Wdah HeE A<l #lolg Rl 4= Slitk(Table 7). <, 2 B U wllell &sheloh vh, zanamivire] tigk 10
2008-2009317] 52k Sl A fakak A QBT AGINDRE-S  GH WIE 0,0-3.20ME ofF G WIE 4445 welel S3talct,

NA Aol sl 99.8%2] WdE-2 LrEliglom, 20099 Al E3F 2008-2009 A7)l 383t AlE QIEFAA} Hio] e A A(H3N2)
ClEZFlZ} AHIND pdmE ] 4= 0.5%9 WSS 2t U B ICso 4hS oseltamivire] disA+= 0.0nM—-2.3nM,
20094 AlE QlZFollz} A(HINDpdmE ol st oseltamivir zanamivirel]l defjA= 0.0-6.3nME NA AAl| H%E 7H=AS
W= AR 0= 109527 H1E el WHO, 2009.12.08). Zr= A0 2 FRIEUHTable 8). ©] A3 Sl H4% oA
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Table 7. Genotyping analysis of NA inhibitors-resistant influenza A virusesin Korea

Influenza virus type/subtype No. Tested No. Resistant Resistance rate(%)
A(HIND) 534 533 99.8
A(HINL)pdm 2009* 810 4 05
A(H3N2) 287 0 00

*A(HIN1)pdm 2009; 2009 pandemic influenza A(H1N1) virus

Table 8. Susceptibilities of influenza virus Korean isolates to oseltamivir and zanamivir

Influenza virus No. Tested No. Resistant/ 1Cso(NM) of resistant virus

type/subtype resistance rate(%) Oseltamivir Zanamivir
A(HIN1) 405 404 (99.8) 107.9-1,992.3 0.0-3.2
A(HIN1)pdm 2009* 24 2 (0.5) 294.7-359.4 0.1-0.2

*A(HIN1)pdm 2009; 2009 Pandemic (H1N1) Influenza virus
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A QIEFAA} B Hiol# A= oseltamivir ¥ zanamivire]l FT AZQIZZ2AA} 5 ol Qe Al - HE E e o]

s A W A o8 2ol ME}. A AR R f38ek 7s/do] okl wet o]& Aol gk
ofef T i IEFA Hfoly A S B4 ARe W71 5 HeRt Ah pRllEolH, 58] EAETHA V)l
ASFAAF A =2A Q] Futolef Ao avpalQl ARG el s Ao gigddt 4= Q= w4l ul X]EHH 7H% | 7153
Ar A AR Akt Ho] A (http://cde.go.kr)E F5} ek e EAle Aol tigt Q! & &l A=
A4l o mQlSolA Alwstal Qlek EIF 2 Ade A AA gl 77128] 7 5 7159 oA }Q(Dual use Oﬂ H -7}

IEFAAE ZAIAAIQD Global Influenza Surveillance Network — ZEEHA] HAH2] SFHEE AMES 95 L&A W AJEH 0O

(GISN)oll Al o=Zm A AL QIETMAF U T Mol v Z=sar Qe 53] QA flaliw=rt =5 Wk ofue}

Ao gL qlck AEdH Y RE o873t 9 YA (Highly dangerous
20099 WAt 41E QIEFAIARRE Qlsl A A|A| 2] 0= ghafole| A pathogens; HDPs)2| Q1&ol| t-5-6}7] fleto] 2mA] 9 whil7|t

(53] oseltamivir) H]E 9 ARgo] SOEI Qlomg 5 ZHA} oA S B oz LA He] HT 73t et ) - 9

56 Public Health Weekly Report, KCDC




20102 1& 292

QA B SR B 913k 491t o) F W3k A}
o Al

= L= . . . .
wfeba] Bk o)l Tojau lgo] ofah A% @ Assigning & notifying HDPs control No.
=T AT 2=

% blstafo]. :

o)% 0] HF0|7 o] ALt Eis ThE AE ] S5 —_—

bk BHO R Sk /5w Zoka el 9l Aol instutelperson for | VRCPoringieolaton |- o KEOE

olefst 4 wisle Qlslo] Se)/l Bgali gl TSIHWA e and | ek
= = = - - - Reporting conservation contro

ok AP K Aloll 7R QhHah A1ga} 9] ot o Cess vee

B A Agel A AT 2 Ake Be we w48 [ Jun. & Dec.

LA o2 Fagt FAR FZEQI) @ Requesting biosafety and biosecurity
Qoo A el (W E 1]8852E y oﬂ A g ] managerment of HDPs

Ao ) Figure 1. Reporting system of highly dangerous pathogens(HDPs)

I:H
=]

E -] Q =N
02 CI8EI Al 5o 2 relating to the isolation and conservation of them

4ol 2SI el Sl A HRAE RSl

=4

(HDP9R (8 A2x)8}il, HARA |GG o= *ﬂ% EUTe
A

_O|L
_&
je
_.1
é
le
mkﬂ
_1
H

14F, vpola 9l 3xele 18%-% Agste] 2005HFE He|sto] A T AEE AJAIS] 71AsEe] ARt gol Al Alatstofof
ek, wek 20099 AdwelgHo] e o W wejo] et tkFigure 2). Aretele Alald ALl U9 o) el

W8 2 A4Eel el 2011HRE S 2] DY AAE  oIRE PEsiel 1 AuE Fyiwe] Ssh] SALS w57

oPHs|A| Huat oo} Al TOHWUAS Halsl L) o) 5e o 7|1TE DQFHUA A 51 Eete] RS
790tz 71l Jme W el Qi) wat nolEMAAE QRIS o)Be & nelel AT el e YA, S,
SR WRIeHE A9l ARE AJH 9 AAS 2R Qojof  WUA B4 9 S FR|NE S W BE A 5 olF RS
&hu, 7R rwxﬂ HRolT Telsh 4019 wheE obdute]  7]Este] BEstolok stk @A 7]E0] e
A= skl =9t whaba] Stelo] ol wSjAWUH HFv| o RRE YAHES
o5 Y H Yol Tt oAU oJe) HAG Lo AR} ZFAIL Solol ASow FAd AxE g2w @ ey
ool A KT} 983} obAThe] 2|2l 0] AuF o Eaf 2Es AR 2011V e = A 7H7<451 “LrArgel ot 9 Hejof W3k HE" o
Ags Mas) Qlon] AFAAE noRHA o] ot s uleh SelRiE Sojel meHHAR o] A whelstat
Zlo] Qlalatal Aok 9 wobo] Hrh A3l A2 2% sk 7oAl Awue|Ergel A whelAgS slojof gt
7} otk W oA FWAANE HFelASR AuelA  Ague Ry wielE TRy AA el thgt A4t o] gA1A
WA H L 5] Fstolof & WAel oAkt wgle  BhE oL obM4HThA iU AgwalAte] 24 5o
HAHE QPHsH relahs wotol] diate] 7145)a4} giet, Yot AES AH WelEAE Hols] Ha uielshE we
AR Q14 A4S A4e = el vlele 4 9
. = = g}
L A A Al 5 20AA AR R oleld wAT U Lol W oFALN, wE
A B, AJE Bl EAR ZoaHE TS Belst  @fe] Teh Bi RS WURkdn A S BaA BE
7Aoo W A5R2TIFHAAL] AAL- BE - pe] @ o)) Bsla rkFigure 3). ILFHRA FdvIwe] Bk} A
A 2 EY AT AlozolseeiEeae] B - oAl WYA R thrsl Sof wet noFYad B 9Rs
weba AAglo] moFMAAe] WA @ B4 Ha Ay, LA 498 4 QEE AHphE Ry ol
Hajola] Sof Wit ARE S Z|Asle] Aupelnnigold]  HUARPATAAEE 2000 AR B3 4Rt A
Al 3atojof aiet Mﬂﬂraﬁﬁ’b— HoAmE e & Hgylg A3 AMS] 98 B 7 2rIEse] A8T 5 QEs
WA, 7|gke] Bed 5011 e gEE zs g 19 AN AMeadS AX 20109 SHEY|HEE nE 19
Aol tisiA Jmam Holol| ®a, Alms|melAs 1ol HUH FFIwe] B AAES o] gate] a9l YA e
HAH ol et bzl 413 = zagjof sith, oj2d Ryl HWast HuE Saet o 9le Alojoh wak 20114 ghelwTe)
TG Bl BHOoR AEE] Jslo] 3A1Y ok wiwe] kel diulste] TR S fellae] Tk AlzElE
B} oo neEy Aol noE UM By W Fu] Fof ik
odj B4 8% PWE, o 9 HE g 5o Wy ph)
ARE )= . WEslojof sk, 7t 7] Phol A o] 23t 319 2. AF LA e A4
HAe] WA W B4 oS, el W HEA| HE S Ah Awighe Rk 19w A o] okt 9ate] 11913
9 AbE S DA BEgR S5 A Akl tid 6l A HEvITel dis) uid Aly] 2 18] 7] HoR @y us
U129 GRS 710 R ThS T 2027HA] A, S Hs wAbdd AASk] TR v, B Ak 9 A Aeie H3
Z AL gelah W on AwplelEEaeA AF Wistolo  AEA W HEAM WS molsla 1oEH A obane] A 2
&thFigure D[1-3] WS 913k A - AT A5RLI2S AL Qlr), Fg HE A]
Sl O AR ARG 0] BEshu gl neld T 8ANEe O Hushs LR Ee A fdes
HUAE T2 ol G 5o B Hop Age  aeeh Wel 5ol whet el Hyeh AR 2R,
S ASoE LA} o 55l7] Mol w5 )Y @ IYFWUAY] R 4 EL md WS QR RS
AEEA olEAR TOIEWAAe] WY BA W Suf phel o nREels QA @AY 2 T 1WA B 24e

Public Health Weekly Report, KCDC 57




N3H /M4

@Submitting
transport report
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(Div. of biosafety

evaluation and
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s (@Acceptance &
HDPS_ reCIpl_ent assigning control no.
(Reporting Institute) (@Assigning
& notifying HDPs recipient Quarantine/
control no. (DDeclaration | (Report organization) customs
@Transporting of import
HDPs @ Releasing
Repuesting HDPs

HDPs transport

—| International |—

HDPs
Conservation
organization

@Transporting HDPs

New process upon amendment of
“Prevention of contagious disease act”
(effective since 2011)

Figure 2. Reporting system of highly dangerous
pathogens(HDPs) relaing to the domestic
movement and import of them.
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BIOHAZARD

Figure 4. Biohazard mark
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Figure 5. Example of triple packing system for the packing
and labelling of Category A infectious substances5)]
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B Current status of selected infectious diseases

1. Influenza, Republic of Korea, weeks ending January 23, 2010(4th Week)
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Figure 1. The weekly proportion of influenza-likeillness Figure 2. The number of influenzavirus isolates,
visits per 1,000 patients, 2009-2010 season

2005-2006 season - 2009-2010 season

2. Varicella, Republic of Korea, weeks ending January 16, 2010(3rd Week)
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Figure 3. Varicdlagtatus through Nationa Notifiable Disease Surveillance System(NNDSS)

# Current status of hospital based Pneumonia and Influenza(P&I) mortality

1. Pneumonia and Influenza (P&I) mortality, Republic of Korea, weeks ending January 16, 2010 (3rd Week)
* 2010 % A|35= *A7|RE ZAIAIA] 2o o] AA| AFgAL & g W QISR AAHAFYRTA 715 AFEES 6.9%%

unit : reported case

Age group (years)

3rd week All
Ages 0-9 10-19 20-49 50-69 70<
All Causes 376* 6 7 57 137 169
P&l" 26 0 1 2 6 17

* Mortality datain this table are voluntarily reported from 40 hospitals, which of total discharged patientsin 3¢ week, 2010 are 13,043.
All causes of death are defined from death certificates. Fetal deaths are not included.
T Pneumonia and influenza (KCD code J09-J18).
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Table 1. Provisional cases of reported notifiable diseases—Republic of Korea,
week ending January 16, 2010(3rd Week)*

unit: reported casef

Discase” Current  Cum. V5\I;3y:ka|;/ Total cases reported for previous years (I)T%?;tr%cri]tcve\llse%i
week 2010 gyerage’ 2009 2008 2007 2006 2005 : Country (reported case)

Cholera - - - - 5 7 5 16
Plague - - - - - - - -
Typhoid fever 2 3 170 188 223 200 190
Paratyphoid fever 1 3 1 37 44 45 50 31
Shigellosis 2 16 4 179 209 131 389 317
EHEC - - - 62 58 41 37 43
Diphtheria - - - - - - - -
Pertussis - 1 - 66 9 14 17 11
Tetanus - 1 - 17 16 8 10 11
Measles 1 5 - 13 2 194 28 7
Mumps 69 194 35 6,559 4,542 4,557 2,089 1,863
Rubella 1 2 - 39 30 35 18 12
Poliomyelitis - - - - - - - -
Japanese encephalitis - - - 6 6 7 - 6
Varicella 224 865 405 25227 22,849 20284 11,027 1,934
Malaria - 2 2 1,345 1,052 2,227 2,051 1,369
Scarlet fever 2 2 2 127 151 146 108 87
Meningococcal meningitis - - - 3 1 4 11 7
Legionellosis - 1 - 24 21 19 20 6
Vibrio vulnificus sepsis - - - 24 49 59 88 57
Epidemic typhus - - - - - - - -
Murine typhus - 2 - 29 87 61 73 35
Scrub typhus 4 26 5 4,996 6,057 6,022 6,480 6,780
Leptospirosis - 2 1 62 100 208 119 83
Brucellosis - 1 2 24 58 101 215 158
Anthrax - - - - - - - -
Rabies - - - - - - - -
HFRS 3 15 5 336 375 450 422 421
Dengue fever 4 6 1 60 51 97 35 34 Vietnam(1), India(2), Philippines(1)
Leishmaniasis - - - - - - - -
Babesiosis - - - - - - - 1
Cryptosporidiosis - - - - - - - 1
Botulism - - - 1 - - 1 -
Q fever 3 4 - 16 19 12 6 -
Tuberculosis 770 2,042 580 37,766 34,157 34,710 35361 35,269
HIV/AIDS 11 17 14 771 797 744 750 680

- No reported cases. N : Not notifiable. Cum: Cumulative counts of the year from 1st week to current week.

EHEC : Enterohemorrhagic Escherichia coli. HFRS: Hemorrhagic fever with renal syndrome.

* Incidence data for reporting years 2009 and 2010 are provisional, whereas data for 2004, 2005, 2006, 2007 and 2008 are finalized.

* Reported cases contain al case classifications(Confirmed, Suspected, Asymptomatic carrier) of the disease respectively.

T Excluding Hansen's disease and diseases reported through the Laboratory Surveillance System and Sentinel Surveillance System(Data for Sentinel Surveillance System are
availablein Table I11) and no case reported since 2003(Y ellow fever, Marburg fever, Ebola fever, Lassafever, African Trypanosomiasis, Schistosomiasis, Y aws, Pinta,
Smallpox, Severe Acute Respiratory Syndrome, Avian influenzainfection and humans, Tularemia, and Newly everging infectious disease syndrome)

§ Calculated by summing the incidence counts for the current week, the 2 weeks preceding the current week, and the 2 weeks following the current week, for atotal of 5
preceding years.(In case of Varicella, used data for 4 years-2006, 2007, 2008 and 2009 because of being designated as of July 13, 2005)

t HIV/AIDS isinfected cases but not disease cases.
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Table 3. Provisional cases of reported sentinel surveillance diseases, Republic of Korea,
weeks ending January 16, 2010 (3rd Week)*

unit : casef/sentinel

Viral hepatitis Sexually Transmitted Infections
Hepatitis A Acute hepatitis B 1-2stage Syphilis Gonorrhea Chlamydia Genital herpes
Current | Cum, SCu:a.r Current | Cum, SCur:a_r Current | Cum, SCuema;r Current | Cum, SCuema;r Current | Cum, scuemz;r Current | Cum, SCuema.r
week | 2009 y week | 2009 Y week | 2009 | > week | 2009 Y week | 2009 Y week | 2009 Y
average average average average average average

Total 2.3 3.7 25 22 39 46 14 18 18 23 23 29 30 40 42 17 2.6 31

- Noreported cases.  Cum: Cumulative counts of the year from 1st week to current week.

* Incidence data for reporting years 2008 and 2009 are provisional.

T Reported cases contains al case classifications (Confirmed, Suspected, Asymptomatic carrier) of the disease, respectively.
§ Calculated by averaging the cumulative counts from 1st week to current week, for atotal of 5 preceding years.
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