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Research outcome analysis using human bioresources distributed by
the National Biobank of Korea

Division of Biobank for Health Sciences, Center for Genome Science, NIH, CDC
Park Seul-ki, Park Hye-Kyoung, Kim Young-Yul, Kwon Donghyok

The National Biobank of Korea (NBK) collects bioresources and analyzes the utilization of all bioresources it distributed in

order to accomplish the following: establish the efficient management system of research outcomes; understand research

outcome using distributed bioresources; and improve the management of utilization performance. During the period 2003

to 2016, NBK distributed bioresources to 515 research projects. The distributed bioresources were biospecimens (417,314

vials), genetic information (369 sets), and epidemiologic information (453 sets). The outcome from using these bioresources
were 317 publications (SCI/SCIE 272, Non-SCI/E 45), 21 domestic patents (15 applications, 6 registrations) and 1

international patent(application). By expanding the distribution of body fluid resources (sera and plasma) this year, it is

expected that development of new drugs and diagnostic methods would be achieved. In addition, by using the newly opened

‘Distribution Desk and Utilization Performance Management System’, the distribution and utilization performance could be

managed more systematically.
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Figure 1. Number of research projects using distributed human bioresources from National Biobank of Korea, 2003—2016
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Ensuring the Safety of Biosafety Laboratory through Biosafety Program

BS Support Co., Ltd.
Baek SeungWoo
Division of Biosafety Evaluation and Control, NIH, CDC
Yun Haesun, Sim Kyungjong, Lim Seungho, Kang Yeonho

BACKGROUND: Korea signed the Cartagena Protocol on Biosafety in 2000 and on the following year, enacted the
implementing legislation, the Act on Transboundary Movements of Living Modified Organisms and other Related Matters.
The Biosafety Program should be established to protect individuals from exposure to biohazards through the application of
administrative and engineering controls in accordance with relevant laws and regulations.

METHODOLOGY: Biosafety is the prevention of large-scale loss of biological integrity, focusing both on ecology and human
health. These prevention mechanisms include conduct of reqular biosafety reviews in laboratory settings, as well as
implementation of strict guidelines. The Institutional Biosafety Committee creates and monitors the biosafety standards
that must be met by labs in order to prevent the accidental release of potentially destructive biological material. The
Biosafety Program ensures a safe working environment for the Biosafety Laboratory; it was established to protect
individuals from exposure to biohazards through the application of administrative and engineering controls.

RESULTS: The prototype of Biosafety Program is a helpful reference and guide to laboratories and research centers. The

program was developed and established to ensure proper conduct of microbiological and toxic materials research.
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Tobacco Control Policy and Smoking Trends in Korea

Division of Health and Nutrition Survey, Center for Disease Prevention, CDC
Choi Sunhye, Kim Yoonjung, Oh Kyungwon

Korea established the National Health Promotion Act in 1995, founded the HP2020 in 2002, ratified the FCTC in 2005, and

subsequently amended the related Acts accordingly. Particularly, the following measures were implemented by the Korean

government: designated all enclosed public areas smoke-free in 2012; raised the cigarette price in 2015; and began

enforcing image-based cigarette package warnings in 2016. According to KNHANES, the prevalence of cigarette smoking
(age-standardized) among male adults (219 years) declined from 1998 (66.3%) to 2015 (39.3%). As per KYRBS, the
prevalence of cigarette smoking among male adolescents (grades 7-12) declined from 2006 (16.0%) to 2016 (9.6%). These

results may be due to the strengthening of the national tobacco control policy. The CDC will continue to monitor the

prevalence of smoking and produce basic data for establishing a policy on tobacco control.
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xSource : Korea National Health and Nutrition Examination Survey

(1998-2015)

% Percentage of adults who had smoked at least 5 packs of

cigarettes (100 cigarettes) during their lifetime and who are
currently smokers among adults (aged 19 years and older except
for 1998 [20 years and older]; age—adjusted)

% Proportions were calculated using the direct standardization

method and was based on a 2005 population projection
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%Source : Korea Youth Risk Behavior Web-based Survey (2005~

2016)

% Percentage of students who smoked more than 1 day during the
past 30 days among adolescents (aged 13— 18 years except for
2005 [13-17 years])

Figure 1. Trends in prevalence of current cigarette

smoking among adults

Figure 2. Trends in prevalence of current cigarette
smoking among adolescents
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Table 1. Prevalence of current cigarette smoking” in adults: 1998-2015

(Unit = %)

Age(years)

19-29 70.7 51 647 4.4 555 6.0 475 7.6 53.6 12.7 51.9
30-39 1.6 45 679 3.6 602 44 583 44 5.4 71 56.2
40-49 67.9 4.4 66.7 3.7 552 57 488 45 491 57 489
50-59 62.2 7.2 555 4.0 477 6.7 340 46 415 34 416
60-69 58.2 12.0 49.9 6.2 383 3.5 311 46 345 47 338
70 and over 50.5 145 33.8 18.0 275 9.3 233 6.6 27.9 8.7 237

1.1
7.9
5.5
4.1
4.5
6.8

473 7.4 449 104 415 136 37.0 9.1 348 8.9 387

609 7.6 637 89 548 9.0 545 69 532 7.0 48.0

53.6 6.6 47.0 41 495 55 480 6.2 544 50 458

450 52 444 50 418 79 408 3.7 39.4 25 365

30.8 29 325 38 26.9 1.6 325 40 358 25 26.1

247 50 288 51 232 3.2 156 3.1 194 38 17.0

6.9
6.7
4.9
5.4
2.8

3.7

% Source: Korea National Health and Nutrition Examination Survey (1998—2015)

1) Current cigarette smoking: Percentage of adults who had smoked at least 5packs of cigarettes (100 cigarettes) in their lifetime and who are currently smokers,

aged 19 years and older
2) 1998 : aged 20 years and older

20C Aol EAE2 2008 53.6%0|A 2010 47.3%= 6.3%p

=0
|=|

LASIHD 01F 40%0[2t2 FX[5HD QUCHTable 1).
HAH(FI-13)0| SHEHE X0|8 MIEH, HaMe

2006 16.0%01lA 2016 9.6%= 6.4%p &A
2006\ 9.2%0flA 2016\ 2.7%=2 6.5%p ZA5tACHFigure 2).
2012 E ol

e e

B B Wy

us ofFet d
Al 2015 102te] iz 2l
=1

OLo—

100m*0 |4 — 20154
TH)=HM 2 ZEN LEE2 20133 473%01A 2015
26.8%2 20.5%p &4
2013 579%01|lA 2015

7S LEE20|

[ — =

ASHAT, SSEAMN HHEH 28
35.4%=2 22.5%p UASIXCHFigure 3).
MOI2 2015 8.2%=2 10 Hof|
20163 291%2 10 Toj| H|sH

1.2%p HASIHCHFigure 3, 4). Ol= H=X

7R3 I

HI5H 10.3%p Lot

TS
[ =

www.cdc.go.kr

0_._'

RAOLt oiTfs| OECD =7t & &
£Z0|CE HP2020 +42| 2020

25| PloiA= FHXHES,

Solnizeis

=fHof

|_7F_

HACHY £ AIECH

EEY=]

|7|.74

= SeC=Z 2ot et i &

{XH
Mh

LRSI

015, M4zt 2OIAZSEIESH](2016—2020).
. 2016. 2015 =TIHZLSA.

. 2016. M[12XH2016) &
. Health at a Glance 2015: OECD Indicators.

532

HAZIZSE 2Bl AL S,

29%
cst

SN



FZhZar 28 -’10 M212

100 4

=g=workplace «l=home =@®=public place
80
60 57.9

49.2
459 454 457 452 460 473

26.8
18.5
20 147 155 149 149 125
- 1.9 109
10.7 8.2
0 . . . . . . . . . .
'05 '07 '08 '09 '10 11 '12 13 14 15

%Source : Korea National Health and Nutrition Examination Survey (2005-2015)

xWorkplace: Percentage of current non—-smokers who were exposed to cigarette smoke in workplace among adults (aged 19 years and older;
age-standardized), (2013: during the past 7 days)

%Home: Percentage of current non-smokers who were exposed to cigarette smoke at home among adults (aged 19 years and older; age-
standardized), (2013: during the past 7 days)

xPublic place: Percentage of current non—-smokers who were exposed to cigarette smoke in public place during past 7 days among adults
(aged 19 years and older; age-standardized)

*Proportions were calculated using the direct standardization method and was based on a 2005 population projection

Figure 3. Trends in prevalence of secondhand smoke exposure among adults

100 4

home

80

60 -

40 -

20 A

'06 ‘07 ‘08 ‘09 '10 ‘11 '12 '13 '14 '15 '16

*Source : Korea Youth Risk Behavior Web-based Survey (2006-2016)

%Home: Percentage of students who were exposed to secondhand smoke at home on more than 1 day during the past 7 days among
adolescents (aged 13-18 years)

Figure 4. Trends in prevalence of secondhand smoke exposure among adolescents
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I Current status of selected infectious diseases

1.1 EXA| [ HeZiA| 2 F7H A S8k (20th week)
Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending May 20, 2017 (20th 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 9 60 5 121 121 251 156 129 Japan(1), Malawi(1)
Group Paratyphoid fever 4 25 1 56 44 37 54 58
I Shigellosis 1 46 2 113 88 110 294 90
EHEC 2 25 2 104 71 111 61 58
Viral hepatitis A 133 2,085 61 4,677 1,804 1,307 867 1,197
Pertussis 2 62 8 129 205 88 36 230
Tetanus 2 6 0 24 22 23 22 17
Measles 3 15 10 18 7 442 107 &
Mumps 548 6,194 383 17,058 23,448 25,286 17,024 7,492
Grg“p Rubella 2 47 1 11 1 11 18 28
Viral hepatitis B (Acute) 8 150 5) 359 155 173 117 289
Japanese encephalitis 0 1 0 28 40 26 14 20
Varicella 1,755 25,714 987 54,059 46,330 44,450 37,361 27,763
Streptococcus pneumoniae 16 238 3 44 228 36 — —
Malaria 10 45 12 673 699 638 445 542 Kenya(1), Malawi(1)
Scarlet fevers 716 9,349 80 11,912 7,002 5,809 3,678 968
Meningococcal meningitis 0 9 0 6 6 5 6 4
Legionellosis 4 51 0 128 45 30 21 25
Vibrio vulnificus sepsis 0 1 0 56 37 61 56 64
Murine typhus 1 2 0 18 15 9 19 4
Scrub typhus 52 333 8 11,107 9,513 8,130 10,365 8,604
Group | entospirosis 3 13 0 117 104 58 50 28
1 Brucellosis 10 26 1 4 5 8 16 17
Rabies 0 0 0 0 0 0 0 0
HFRS 14 130 3 578 384 344 527 364
Syphilis 48 623 17 1,569 1,006 1,015 799 787
CJDNCJD 1 32 1 42 33 65 34 45
Tuberculosis 664 11,291 707 30,892 32,181 34,869 36,089 39,545
HIV/AIDS 16 315 20 1,059 1,018 1,081 1,013 868
Philippines(2), Thailand(2),
Dengue fever 9 66 2 314 255 165 252 149 '\422‘;";((1 1))"\"3’;’:::]2(11))
Southeast Asia(1)
Q fever 11 54 0 85 27 8 11 10
West Nile fever 0 0 0 0 0 0 0 1
Group o
v Lyme Borreliosis S 20 0 27 9 13 11 3
Melioidosis 0 0 0 4 4 2 2 0
Chikungunya fever 1 3 0 10 2 1 2 0 Saipan(1)
SFTS 1 5 1 165 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 SIXIZAl [ B2ZA| S 70 35 (20th week)

1. Influenza, Republic of Korea, week ending May 20, 2017 (20th week)
° 20ITHE A120%F QZZAAABIALL-&-2 QJefeal 1,000 7.6 L2 A(6.8)HH] 57}

% 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 May 20, 2017 (20th week)
o 20179 A20F 5T QAR Bg-8 Qefigial 1,000 2.4 02 A d(1.8) die] Z7}

# 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 May 20, 2017 (20th week)
* 20179 A20F Y9 ZET A Qg 1,000 B&2 21.7H 0= A 18 THEt S80S
o 5717 SAAEEAAEAYTAY FA £82 02902 A 059 oy 4

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 May 20, 2017
(20th week)

unit: no. of cases/sentinels

Total 1.9 13.4 18.3 1.4 49 5.8 2.1 15.0 1.5 2.6 16.0 12.7 1.6 1.4 7.6

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| : &

1.3 201 W ALZON7 2 TITHIA F:7H 345 (20t week)
@ Waterborne & Foodborne disease outbreaks, Republic of Korea, week ending May 20, 2017 (20th week)
* 20179 A2050] RehdAYo] 97do] WAYstgl om A4 = 1697 (3|4 1,9647)0] LAY

—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| / ASZUKL L SS7HI0IZA F2H ZHA| 312 (20th week)

1. Influenza, Republic of Korea, week ending May 20, 2017 (20th week)
o A2050] o= F5714A] 2507 F AEFRUIA} violH 2 1571(6.0%)[B 157

[ 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 May 20, 2017 (20th week)

* 20173 A|20F S5713A0el tiet f31AF AARET} 62.0%2] S57 bl 7t a9
(I 4 et 23070) g7 1Al gt f7dAF AArEE YERaL )

w FHEAE YA BR HEThs

17 60.1 3.0 11.6 0.7 11.6 3.0 16.2 5.6 8.6
18 57.7 1.0 11.9 0.5 7.7 3.6 18.0 7.2 7.7
19 66.7 8.6 18.4 0.0 10.9 2.3 10.3 9.8 6.3

— 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 — May, 20. 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 WRIMIZAI / SAIAFIE MM HE F7H 2HA| S48 (19 week)

¢ Acute gastroenteritis causing virus

2017 16 73 12 (16.4) 12 (16.4) 1 (1.4) 5 (6.8) 30 (41.1)
17 74 13 (17.6) 12 (16.2) 2 (2.7) 6 (8.1) 33 (44.6)
18 64 8 (12.5) 18 (28.1) 1 (1.6) 4 (6.3) 31 (48.4)

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

¢ Acute gastroenteritis causing bacteria

3 1 0 0 0] 1 4 2 4 15

201716179 (1.68)  (0.56) 0 ) ) 056 (22 (112 (223)  (8.38)
17 163 5 2 0 0 0 2 3 1 4 17

(3.07) (1.23) (0) (0) (0) (1.23) (1.84) (0.61) (2.45) (10.43)
18 134 4 0 0 1] 0] 0 2 1 1 8

(2.99) ©) 0 ) ©) ©) (149) (075 (075  (5.97)

* 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 'HRHIZA| / ABIZHIO[HA MM F7H 2A| HE (19t week)

® The detection rate of Enterovirus in enterovirus sentinel surveillance, Republic of Korea, week ending May 13,
2017 (19th week)
o 2017 A 195 ARA it FPAA R e 2aboe] X HE = 2710w, 20174 4 WA= 3271%)

P

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

¢ Aseptic meningitis

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 oH7HE 7| F=2t ZEA[Si2 (19th week)
@ Vector surveillance/malaria vector mosquitoes, Republic of Korea, week ending May 13, 2017 (19th week)

* 20179 A195 Tek2lop i) o Hat UHA mitte 2 BE 3 i 3o
* 20179 A9 WA R7] = Bt FHAZ Fd 3 Ad 270A) e 4R S71
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= ¢ = 2012-2016 Total Mosquitoes(Average) | 0 | 0 | 1 | 1 [1[2| 5] 71011 |1|11|19/25|30|36|40|59|62|61|53|42/37|30]20|15|7 |4 |4 3|2
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Figure 10. The weekly incidences of malaria vector mosquitoes in 2017

3.2 DH7HXIZA| / 2L2kIH 0H7HET| =2 ZEAIEIE (19th week)

@ Vector surveillance/Japanese encephalitis vector mosquitoes, Republic of Korea, week ending May 13, 2017 (19th week)
° 20179 195 YEXF wizfe7] 37+ aEs
- 2017a A 195 GExg m/f=7|ZREER 7], CrF) & B 042 Ha 0784 dul(0%) Y 2 A 074A BE(0%) &Lati=
= 2017a A 195 AAR7] == B 227042 FE 40704 e 1870A|(45.5%) 74 D A 76704 ] 5470A1(71.1%) st
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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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