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Trends in Biosafety Level 3 Facilities in Korea

Division of Biosafety Evaluation and Control, NIH, CDC
Yun Haesun, Sim Kyungjong, Lim Seungho, Kang Yeonho

BACKGROUND: In order to improve the living conditions of the people and to promote international cooperation, the
matters necessary for the implementation of the Cartagena Protocol on Biosafety, TRANSBOUNDARY MOVEMENT, ETC. OF
LIVING MODIFIED ORGANISMS ACT (Act No.12844, Enforcement Date Nov. 19, 2014)" were prescribed. This act aims to
prevent risks posed by living modified organisms to public health and to conserve and sustainably use biological diversity.
METHODOLOGY/RESULTS: A person who intends to establish and operate facilities in which any living modified organism
is developed or any experiment conducted using such living modified organism shall obtain permission from the head of
Ministry of Health and Welfare (Korea Centers for Disease Control and Prevention; CDC) for Biosafety Level 3 (BL3) facilities.
After establishment of the LMO Act (2008), a total of 60 facilities have been operated by public institutions (mainly in the
fields of health and agriculture) and educational institution etc.

CONCLUSION: Each person who has obtained permission for the establishment and operation of BL3 facility should comply
with such matters at the BL3 facility. The concern over the country’s biosafety is effectively controlled by the Division of

Biosafety Evaluation and Control at CDC.
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Figure 1. Trends in biosafety level 3 facilities in Korea,
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The Results of Tuberculosis Contact Investigation in Health Care Workers, 2015

Division of Tuberculosis Epidemic Investigation, Center for Disease Prevention, CDC
Kim Un-Na, Han Sunmi, Lee Kanghee

Contact investigation is essential to prevent tuberculosis (TB) and reduce TB incidence. Health care workers (HCWSs) are at
increased risk of being infected with TB. This report describes the results of contact investigation of infectious TB patients
identified as HCWs in 2015. A total of 2,765 contacts of 173 index TB patients were identified. Contacts were first evaluated
by chest radiography (CXR) and eight secondary cases were found. Of 2,765 contacts, 1,358 were tested for latent TB

infection by the tuberculin skin test (TST) or interferon-gamma release assays (IGRAs). A total of 242 persons (17.8%) were

infected.
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Table 1. Characteristics of index patients of those identified
as health care workers in 2015 (N=173)

2= n (%)

Sex

Female 149 (86.1)
Male 4 (13.9)
Age

20-29 years 69 (39.9)
30-39 years 60 (34.7)
40-49 years 28 (16.2)
50-59 years 13 (7.5)
> 60 years 3 (1.7)
Sputum smear positive 70 (40.5)
Sputum culture positive 143 (82.7)
Profession

Nurse 76 (43.9)
Nursing assistant 34 (19.7)
Doctor 23 (13.3)
Others* 40 (23.1)

* Others : physical therapist, radiologic technolist, medical technologist, dental
hygienist, etc.
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Table 2. Result of contact investigations of infectious TB patients identified as health care workers in 2015

Sex
Female 2,068 (74.8) 1,069 (78.7) 195 (18.2)
Male 697 (25.2) 289 (21.3) 47 (16.3)
Age
10-19 years 8 (0.3) 7 (0.5) 0 (0.0)
20-29 years 1,019 (36.9) 587 (43.2) 57 (9.7)
30-39 years 689 (24.9) 375 (27.6) 73 (19.5)
40-49 years 452 (16.3) 232 (17.1) 59 (25.4)
50-59 years 258 (9.3) 123 (9.1) 46 (37.4)
> 60 years 339 (12.3) 33 (2.4) 7 (21.2)
Profession
Nurse 1,274 (46.1) 650 (47.9) 123 (18.9)
Doctor 339 (12.3) 151 (11.1) 22 (14.6)
Nursing assistant 174 (6.3) 103 (7.6) 16 (15.5)
Others 529 (19.1) 350 (25.8) 68 (19.4)
Patient 345 (12.5) 9 (0.7) 0 (0.0
Unknown 104 (3.8) 95 (7.0) 13 (13.7)
Table 3. LTBI test results by index cases’ characteristics AlHE Edll OR=|UCE Q|FE 7|2 SAK= ofE dsh AXIS
2otot otH, 22 712t & 12| F=ZULF FLiS 2otof Jict
Ol ZMoRHE HAIP RIS HEsT, Y U AHS
AFB smear resul AFEION Ollt517] $I3H SOl 2005K7HK| 23 MBS OECD
Positive 5% 107 (19.2) Yo +EC= UAARICHE M SHE Fd6k| flei AL
Negative 761 128 (168 ofsimAl, ymAMUER X2 U Y 52 K| Al
Unknown 4 7 (17.1) AElo|ct
Culture result
Positive 1,172 205 (17.5)
Negative 125 22 (17.6) inl.ﬂ_E_?.__l
Unknown 61 15 (24.6)
Cavitary chest radiograph 1. 20151 TEA|Y Zel HelxAl FZAD, 7t 7AZnt 2H HoH 105,
Yes 299 55 (18.4) HERIEE, 2016
No 750 154 (20.5) 2. AHme|E2 20169 =7tAsE2| xR,
3. YHE|EE. 2015 =otZstaa|X|E,
Unknown 309 33 (107 4. Global Tuberculosis Report 2016. World Health Organization.
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I Current status of selected infectious diseases

11 SIRIZAL / TIZIA| Ziod F74 UMl S48 (17t week)
Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending April 29, 2017 (17th week)*

unit: no. of cases'

- : Gurrent Gum. 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 5 45 4 121 121 251 156 129
Group Paratyphoid fever 1 18 1 56 44 37 54 58
I Shigellosis 3 44 2 113 88 110 294 90 Cambodia(1)
EHEC 4 19 1 104 71 111 61 58
Viral hepatitis A 127 1,800 58 4,677 1,804 1,307 867 1,197
Pertussis 1 54 1 129 205 88 36 230
Tetanus 0 4 0 24 22 23 22 17
Measles 8 25 5 18 7 442 107 3
Mumps 516 4,891 317 17,058 23,448 25,286 17,024 7,492
Gro® . Rupelia 5 50 1 " 1 1 18 28
Viral hepatitis B (Acute) 15 126 6 359 155 173 117 289
Japanese encephalitis 0 1 0 28 40 26 14 20
Varicella 1,870 20,190 748 54,059 46,330 44,450 37,361 27,763
Streptococcus pneumoniae 13 200 3 44 228 36 = =
Malaria 2 27 6 673 699 638 445 542
Scarlet fever’ 1,046 7,753 75 11,912 7,002 5,809 3,678 968
Meningococcal meningitis 0 7 0 6 6 5 6 4
Legionellosis 2 47 0 128 45 30 21 25
Vibrio vulnificus sepsis 0 1 0 56 37 61 56 64
Murine typhus 0 0 18 15 9 19 41
Scrub typhus 35 216 5 11,107 9,513 8,130 10,365 8,604
Group | otospirosis 0 0 17 104 58 50 28
f Brucellosis 10 25 1 4 5 8 16 17
Rabies 0 0 0 0 0 0 0 0
HFRS 13 114 2 578 384 344 527 364
Syphilis 36 551 18 1,569 1,006 1,015 799 787
CJDNCJD 0 30 1 42 33 65 34 45
Tuberculosis 736 9,851 594 30,892 32,181 34,869 36,089 39,545
HIV/AIDS 18 262 20 1,059 1,018 1,081 1,013 868

Philippines(2), Fiji(1),
Dengue fever 7 60 1 314 255 165 252 149 Indonesia(1), Malaysia(1),
Thailand(1), Vietnam(1)

Q fever 12 58 0 85 27 8 11 10

West Nile fever 0 0 0 0 0 0 0 1

Group Lyme Borreliosis 3 18 0 27 9 13 1 3

V" Melioidosis 0 0 0 4 4 2 2 0
Chikungunya fever 1 2 0 10 2 1 2 0 Philippines(1)

SHIS 0 0 0 165 79 55 36 =

MERS 0 0 0 0 185 = = =

Zika virus infection 0 2 0 16 = = — -

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

Creutzfeldt—Jacob Disease, 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 F9l: (043) 719- 7112
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1.2 EXIZA| [ EEZIA| Zig =712 S (17th week)

1. Influenza, Republic of Korea, week ending April 29, 2017 (17th week)
o 2017d%= A7 AEFARIAAE&-& Qg 1,000 13,3802 Ad=(14.5)chH] 74

% 2016-201727] S37)Z2 8.9%(/1,000)
* QIERA G50l E W 2016 129 8U(F)

baseline(8.9)

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 April 29, 2017 (17th week)
o 2017 AITF 5 QAL B2 ofejgka} 1,000 0,722 2H(0.6) tiv] Z7}

# FETY2 20009 6 WAAAY o2 A o] REIAAAR 29

— 2016 — 2015 — 2014 — 2013

Figure 2. The status of HFMD sentinel surveillance, 2013-2017

www.cdc.go.kr 454



3. Ophthalmologic, Republic of Korea, week ending April 29, 2017 (17th week)
© ITEE AR BT AR 100087 £E2 191902 AUF 18976} 3
o 5717 SAAEEAAEAYLAY FA £&2 0.6FL 2 AEE 0.59 oy 7}

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 April 29, 2017
(17th week)

unit: no. of cases/sentinels

Total 2.2 12.3 15.8 1.4 4.5 59 2.3 13.3 11.0 2.3 14.0 1.9 1.7 10.0 6.9

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, 6917

> XiMls| 27| : &

1.3 $01 W A7 2 TITHIA Z7H S43E (7t week)
® Waterborne & Foodborne disease outbreaks, Republic of Korea, week ending April 29, 2017 (17th week)
* 20179 A7l Fobaio] 97io] WAYEY o FAUA S = 1407(@ 4 1,3850)0] WA

—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 HAHIZA| / ASZUX} X SE7HIO0IZA F2F ZA| B (17th week)

1. Influenza, Republic of Korea, week ending April 29, 2017 (17th week)
o A175e0]| SJ=)E S 1A 3037 F QIEFIAL Hiol# A 3571(11.6%)[AH3N2)E 371, BY 327]]

[ 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 April 29, 2017 (17th week)

© Q01T A7 EE7 1A chek A AT 60.1% o BE7Itolel vt HEHgS
(@ 45 B3t 300709 BB71AA0N Hhet 94 HAAE ek 9h8)

# FHEAE YA BR U7k

14 76.3 3.8 3.1 1.0 15.1 41 26.1 3.4 19.6
15 69.5 3.4 8.9 0.6 13.2 2.8 16.0 43 20.3
16 64.2 2.5 6.4 0.4 16.0 4.6 17.0 2.8 14.5

— 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 — Apr, 29. 2017, (Average No, of detected cases is 300 in last 4 weeks)

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

> RPI] 7] RIS — otz — 7 SIS
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2.2 WRIMIZAI / SAAFIE MM HE F7H 2A| $8 (16h week)

¢ Acute gastroenteritis causing virus

2017 13 79 26 (32.9) 22 (27.8) 0 (0.0) 1 (1.3) 49 (62.0)
14 98 30 (30.6) 17 (17.3) 4 (4.1) 2 (2.0 53 (54.1)
15 62 15 (24.2) 9 (14.5) 4 (6.5) 2 (3.2) 30 (48.4)

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

¢ Acute gastroenteritis causing bacteria

2 3 0 0 0] 0 4 2 1 12

01713180 (111)  (1.67) 0 0 © ©) 222  (111) (056  (6.67)
14 145 0 1 0 0 0 3 1 4 3 12

(0) (0.69) (0) (0) (0) (2.07) (0.69) (2.76) (2.07) (8.28)
15 172 1 0 0 1] 0] 0 5 1 4 1

(0.58) (0) (0) (0) (0) (0) (2.91) (0.58) (2.33) (6.40)

* 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 HAAMIZA| / HE|2H0[HA MBI T2 ZA| S (16th week)

® The detection rate of Enterovirus in enterovirus sentinel surveillance, Republic of Korea, week ending April 22,
2017 (16th week)

* 2017HE A 165 ARAL SEI QA A e ufolels FE s 2o, 207K A WAIAS = 23709)

¢ 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 OH7HXIZA| / 22t2|of oH7HR 7| F=2t ZIA[Si2t (16th week)
@ Vector surveillance/malaria vector mosquitoes, Republic of Korea, week ending April 22, 2017 (16th week)

* 20179 A165 Eete|ot v 7] = Bt VA vjeke 2 Fd 3 Hds Y
* 20179 A16F AAE7] = Bt 27HA= Fd 9 A DA e HA] S71

70
60
v
8 50
=l
o
8 40
£
230
2
£
N
10 A, _'.'.':::::" s
‘_‘_"_.0 g
1411516 (17|18 1920|2122 |23 | 2425|2627 28|29 |30 31|32 |33 |34 |35 |36 |37 38|39 40| 41|42 43|44
= ¢ = 2012-2016 Total Mosquitoes(Average) | 0 | O | 1| 1 [ 1 [2 5] 7101 |1 |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[O0 |0 0|0 |0 | 1|2 |3 |8[10]12|15]16]27]29|33|31|23/22/18]10|/6|3]1/0/0]0
- = = 2016 Total Mosquitoes SO T V2060121 |14013]10|14]20(19|21]18|29|43|46]27|30(28|23|6 |64 16/3 (33
—=— 2016 Malaria Vector Mosquitoes -10f0)0]0|0JO]|OJO | T 1| 1]|4]7][8|8|612[1617]12{14|18]7]2]|1|1]0]0]|0]0
= @ = 2017 Total Mosquitoes 111
—*— 2017 Malaria Vector Mosquitoes 0/0}]0

Week

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

3.2 DH7HXIZA| / 2L2kIH IH7HRT| =2 ZEAIEIE (16th week)

[ Vector surveillance/Japanese encephalitis vector mosquitoes, Republic of Korea, week ending April 22, 2017 (16th week)
° 20179 165 Y2+ v 7] 2t yEs
— 20179 A 165 SR 77| @R, Ct) = Bt VRAIR B 0704 e 174 (100%) 572 A 0784 die] 178A1100%) 5718k e
- 2017a A 165 AA 7] == B WA Bd 3704 ] (0%) L 2 Ad 3704 o] (0%) &L=

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

O uTi5 16 17 1819 20 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 21 23| 9 |13]40|156]157|256]451|601|903[1336/1675/17731090/1102/1064/1074(937/1201/920|816| 697 446|253 185[102| 32 | 27 | 11
B Year 11-15 C.t* olofofojojojofo|1]1]2]|5]8/ 34]98]61]69[191/143159(256/137/158|159|146] 63| 40| 15| 4 | 2 | 1
—=— 2016 Total 112136 |27]7 (170104194 |244|507|575|863]97811137/871|506| 515(1107/993|983|646| 458 1279, 743/ 230|268| 241| 39 | 44 | 23
—=— 2016 C.t* olofofojojolojolo|1]o|1]3]7/[14]9]29]32]25/109/107/100/98(313]212/85]72|35] 4 | 5 | 1
—e— 2017 Total 2143
—e— 2017 C.t* 0f1]1

Week

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

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