AR A Adz000d 114)
T Prev Med Publin Health 2005;35(4):449- 456

FEus fdE A9 Bty

ol &, 24E, BUlE, AT Y, 9470, #4244

et daiefst d sdestad, AHBL| 2R B, 71 A oist o e smd® el

QAT

Biosafety of Microbiological Laboratories in Korea

Jin-Yong Lee, Sang-Tun Bun, Ki-dong Parle®, Jong -Kyun Kin®, Teong-So0 In®, Yoo-3ung Hwang®, Yong Tk Kim

D epartrnent of Health Policy and Management, Seoul National University Collegs of Medicine; Division of Cornrnunicable Dizease
Control, Korea Center for Diseage Control and Prevention®;, Department of Preventive Medicine, Gachon Medical School?,
Neodin Medical Institute?

Objectives : The biosafety level {BSL) practiced in
microbiology laboratories in Korea according to the
laboratory biosafety manual published by the World Health
Organization (WHO) was evaluated using the data obtained
by a survey.

Methods : Under the advise of Clinical Laboratory
Physicians, 144 types of microorganisms were screened
based on the guidelines of biosafety in microbiological and
biomedical laboratories published by the US Center for
Diseaze Control and Prevention and classified into 1-4 risk
groups. A questionnaire containing 21 questions in £ areas
was developed using the biosafety manual by published
WHO . Of the 1876 different organizations sent the survey,
563 responded to the survey {response rate: 30.0%). The
species of microoganisms handled by as well as the
biosafety level in microbiology laboratories were analyzed.

handled in microbiclogy labs in Korea. The BSL required in
512 microbiology labs was answered by the survey
responders as the first grade in 33 labs {5.4%24), 2nd in 437
{B5 49, 3rd in 42 {8 29:), and 4th in none. The average
number of items satisfied was 12.2, showing only a 57.9%
satisfactory rate and normal distribution.

Conclugions : The state of overall observance of BSL in
most microbiclogy labs of Korea was evaluated as lagging
compared with the standard set up by WHO. Therefore, the
Korean government need to produce and distribute a
biosafety manual in microbiology laboratories and make
efforts to prevent this threat through measures such as
training in biosafety in microbiology labs.
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Results : There were 123 species of microorganisms Key words : Safety, Laboratory Infection
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Table 1. Classificaion of patogenic microorganesms accordng torsk group in his sudy

Risk group 2 (handling - cultivation » storage)

Bacteria

Fimgus

Parasits

Wiruz

Aetetabarier
Acthobactle
Aetinmyves pyogenss (T progenes)
Aevamonas hpdraphila
Ampen ke cvstpirophiio
Archanobarteriion hasnoltiow

(C. hewemmo Wticus)
Arizona hinshawi
Batllus antrack
Baronella henselae, quindana, vinsont
Bordetellapertussts, eic
Borreliarecurrentls, et

Blastormposs dermaitidi
Cladngporison banticonm, el
Coccidioides it (handling only)
Cnploamants neoformeans

Babestiadivergens, de.
Crnplogearidium parnm, do.
Entamoeba hisioitix
Girdia lonbliz, o,

Adnaobacte
Adincbadlus
Adinomyos pyoames (I pyognss)
Aeomonas fyydrophila
Arnyonlata axtotrophica
Archanobacterium hasmolytious
(2, hagmolytious)
Arizena hinghawd
Bacdllus anthrads
Bartondla hered as, quirtana, vinsori
Bordetdla pertusss, ste
Borrd ia rearrentis, go

Risk group 3 (handling - cultivation » storage)

Bacteria

Fungus

Wirus

ofer Baronelia
Brucelly abor tus, et (oultivation and
aterags)

Brucelizabortus, e,
Burlthalderia copacia, ete
Cepmpyiobaciar oolf et
Chizmdinpsitiec eto.
Clostridivm botulinwm, e,
Commebacierivm diphtheriae, et
Crtella burnett (handing only)
Dermataphily congolensts
Edwerdsiellz ordz
Erpelothric rhusiopahiae
Eecherichizeol

Franeisella wkrensiz (handling only)

Dactyiaria galopawe (Ochraconts
grellpanm)

Epidarmophyton

Exaphizia (Wangidla) darmeifia

Isneprra

Letefrmania brasiliensts, de,
Microsporidiuem

Naegleria fawleri

Bruodla abortus, ste.
Burktholderia cpada, e
Carnpylobacter coli, co.
Chlanydia pattad, ste
Clostridivem botulinam, <.
Carynebaderium diphtherias, o
Croziedla burnsttl (handling orly)
Derratophila congolenss
Edwardsiellatarda

Eryeipelothrix rhusiopathiae
Escherichia coli

Franda=lla tularensis (handing only)

Buriholderizrmalies, psevdonaliet
Clomtella burnettl. {altivation and
strrage)

Cocddicidesimmmitis {oiltivation and storags)

Serrlild Forest vinas

3t Loulsencsphalitis vins
Vaemdan equine encephal o- npeitis
wins (exogpt vacdnsstran TC-33)
Flesal

Risk group 4 (handling + cultivation » storage)

Wirus

(uanarito virs
Laasa virs
Tnin virs
Machip o virus
Babiavirus

Lymphocytic choriomeningitis virus
{paurotropic strains)

Hantaviruass (oultivation and storage)

Rift Walley feweer virus other

Japanese encephalitiz virus

Yellow fover virus

Crimeanr Congo hemerrhagic fever
s

Ebolavirus

IMarburg virus

Absetterovains

Cantral European encephalitis vinus

Hasnaphilus dvcrei, et

Helicabacter pylori

Klehaiella EmoptRG3)

Legimellaprewmophily, et

Leptogpiva interrogans

Listeriz

Redaregelle

Mycobacterfum tnberculogis

Refpeobacterin bovis (sxoespt BOG
sirain)

My e (exoept RG3)

Netsseriz gonerrioeds, el

Fonseogeapedrosot

Hisioplasna opeviam, e, handling
arly)

Il crogproum

Plasmodivm
Sarcocysits sul hominis, do.
Towap aswne gondl, cto

Tripancsoma

Hasmophilus duerssi, ste.

Helicobader pylor

Klebaslla ignogpt RG3)

Legiondla prsumophila, sta

Leptospira inferrogans

Listeria

Marazdla

Ilyeobaderum tubaculods

Iyeobaderium bovis {gespt BCG
Strair)

Myeoplasna (zospt RG3)

Nessia gonnrrhosas, et

Franetella twlarenst (ot vation and
arage)
FPastewellamuliocidze typs B

Shigelix

Phasraphorus necraphor s
Staphplbcocas arets
Strepiocoocus premoniae, €.
Trgponemapallidum, e,
Vitrio cholarae, et

Tersthiz enterocolition

FParavoccidiotdes brastlisngis
Fenicillivom marnefiel
Sporotris schenchil
Trichaphyton

Cestoda
Tranatoda
Namatoda

MNocardia asteroides de.
other Mycobaderien
Fhedosoomuseqd
Salmonela

Shigdla

Sphasropherus necrophors
Staphylococous arsus
Birepto cooais pnarnoriae Ge,
Treponemma palliduen, e,
Vibrio choleras, ste.
Yerairia eerocolitica

Rkttt
Yersiniapestis

Histoplasma capsul aum, ste. (aaltivation and storags)

Herpesvinus dmias {adtvation and
aarage)

Ilonleayp o virus

Prions

HIVtypel and 2 {adtivation and
arage)

Harzdovavins

Hapr virus

Kurnlings virus

Krasarnr Foreat dissass virus
Ornde heamorhagic faver vims

HTLVtype | and 2 (eulfivation and

sorags)
Sirndan irrmo desficienagy virus
{onltivati on and dorags)
Vesialar stornatiis vins

Rusd an spring-aurmmer enosphalitis

WS
Equins morhillivirus
Heamorthagi ¢ fsver ageants as yet
ndefined
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Table 2. The biosatety tems used for estimatng biosafety levd 2

Categories

Tterns

Peraonal protedive sqipmant

Laboratory coverals, gowns or wiforms

Clogsdosd footswear

Safty dases

Facs dhid ds

Mades

Latex goves
Equipment for bicsafsty Autn daves
Pipating aids

Loop incirerator

Paiodical dscontarination of squipment

Btruchurs of labaratary

Impervioumess to water and reddanos to the arganic solverts  of benchtops

Different lodesrs for protectives Lab aratory dothing from thees frstres dothing

Hand washing sirles
Biohazard warning syrmbol and sign

Manageanernt of laberatery

Chemical dianfestantsussdin the cass of spills of infdi ous materials
Lirnited acosss to the lab oratory when sworle with infeactious agnts

Biossauity
thelaboratory

Training in safsty measres as anintsgral part of nswarnployests infro ducticn to

Maintenanes of adsquats medical record for al persormel in cass of need
Centiruing education for biosafty and i cesourity

Written protocols or safay or oparationsmarals

Laboratory's protocal for biosafsty and bossamity
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Table 3. Estimated biosatkety lebels (BSL) of the microbiclogical laboratories investgatedin this suney

Orgaiztion BSL1 BSL 2 BSL3 BSL4  Totd()
Estimated BSLby  Universities 3060) 3O 10(200) 50 (100.0)
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Publicagmizaions  3( &0  BE2H 11297 37 (100.0)
Privatsrsmacheenters 6 94)  S5(359)  3( 47 &4 (1000}
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Table 4. K-index betwean the estmated BSL by risk group and the estmated BSL by organization itself

Estimated BSL by risle grop
BSL1 BSLZ BSL3 BSL4  wd  Kindw Standaderor
BSLIL 19 g7 1 0 107
BSL2 4 215 10 0 9
Bsimaed BSLby ~ BSL3 3 109 7 0 139 0170 0038
orgmizationitsdf  BSL4 1 15 1 0 17 [pe001) '
Total 27 426 39 0 492
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Table 5. The number of good-practcs iterms in each sk group

Estirnated BSL of laboratories by i -
Good practios iterns tyidgo Total Clrmiltive
B3L1 BSL2 BAL3 paoat ()
Mean 5D 10.2+41 120£36 14927 129437
Ty B test! i b I

21 - 1 - 1 02

20 2 6 2 10 20

19 - 12 1 13 43

18 - 19 5 U 85

17 - 21 6 7 133

16 2 19 5 % 181

15 1 12 3 16 U7

14 1 1 7 19 11.8

13 2 42 3 47 403

12 3 48 4 55 517

1 2 4 4 60 636

10 4 43 2 49 725

9 4 40 - 44 81.2

] 6 3 37 88,6

7 - 16 16 924

6 3 1 14 956

5 1 6 7 7.0

4 - 2 2 977

3 2 2 4 99.1

2 - - - 993

1 1 1 100,0

Tatd 133 437 42 s12 100,0
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Table 6. The number of good-pracice items(rate) at

hiosately level(BSL) 2 in each categorzed

organization
Univerdties  Hoapitals Health Public  Privatsressarch  Total
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Management of labaratory
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{19 (S21) (139) (8613 ( 0.0) (000 ¢ 26) (674} (318 (63.0) (101} {39.8)

* ruanber of satisfied crganizations
T runber ofunsaisfied crganizati ons

0] 15378 7] 5] 23t
) HIIEEY MEotNeE HIt
2

S7) wrtd e 217) REERE 228
Hrbek 23, AR E A M GFH
Fuke] T (15.1%), Bk A H e A
= AP H A A7H 458 (33.0%),
A9 PR e EEY AYE Aabg
A T & (48.8%), ddkd 284 de]¢f
Az BEAHEA] (biohazard sign)] 2

Ly

E (11.7%), BB A H Do) A= A 7)3 ¢l
okl W Bokw S EHE (183%)0] 24 4
gz 7P S FEEE Hol1 39

o}, 0] 8o & AU H T AL AL o
7} ks A0 g (213%), HEE 7
Hl& (32.0%), A9 284 oA
nBE FFe] A2 HeE (28.2%),
AEFARZME A48 A727=
B BFE (260%), HELE L HEHR )
& f% AR FulE (483%)0] 50%
g A o} Hekst R0 2 Hr}Eg)
=t

(Table 7).
e
1) A7 UHN Chgt D=
A7 AT FHbete] & 2AbhA
52 22 187670 7] o] 2anteky A
AE AR 3 W9 A% B
e WEAE YTt e Be 1Y
& 4 5l o2 A 47 Ed0E 94
v A4 mgE AgdE £
»%1% Zo] g gsh} Ak 1 AE A F
Ao tjgk Sy AvE d3FAE gle

A7golt}, o] T HE g A HE
AgAY A4 A2 &7 8o g
9 A% gFuE u]*‘ég?ﬂ A, Add
3 v JE T £ HEL, 930
Ta’l— ”“‘_;|?51—_L]_ E{ﬂ_-‘-}% EHHL-—*] 01%1—?513,]
g3 52 FAb o] 2okl oo ojg
#’@‘ﬁ—?ﬁ:—q AL AERA AT E E
wabe 9l 22 A TE5
G271 He] AL A7 g Y
2003d 44 o) F wWaH £
e $45 02 o] Egey
o, g4 Fofe HEFRFI R L B
%‘J A4 4 FEgA AR 4 4
& geldEA g g ‘%} =
etk o TR ST
Apdpael] ZEEG T RAAE 4% 242
T2 25 AR 2gaksl oo Jlg

FTEEAT7|He 3RO, A8
AT, AT kg, A4 5 0

R

sogaAd Y £ JEAEA

Arp]) Zskih 24 71904
Ade FYRAUY G2T Bo} FH 3
ASkgaL A4k A F el o =]
2 B8 A785E BT 9= 7]
A @72 208 TRE0 A 2
9 A7) 4E 2799 FRE Fel
7] 4 s ok
w3 o] 479 4E LHEE Kimd}
Lee [24]9] 58.0%8.c} w2, Sulkin®} Pike
[2719] 26 8%8) v)5 8 30.0%0] 4t 28
oleig de 4T 2UET Ade] o
PR} St 2 7 E 449

f—& I'|J|,I1!

12 o o B og

BEdddEE A2 s 2HE
Thsdol Sle AL HERAE e R
g o] {74 A g3l gt
AEdTEe H7helr] AsA By
Al AL g EE 9EIF vet
Trehe Aol dE 4= A, A%
TFE ST g A9 E e A
Astz 2o e HEAAFE e
A7 ES AASE Y o] 97
oz 2008 A FE s HRIE

ol m[58 7lEE THLE I
AEIH A2 9ol 4%1—%—% é%éﬁ
Stk ek 4o £
0 12 AR5 7 A7 92
T itk
2) R FZ IO Bt 2
7o) Bk AELASEH 82
Fof vt 8718 B FE 0] A5
EHE0] AEE 02 53 %oﬂ R
oHE=0170). o8 8 £95) £ 2 22}
A7) o] Ad= ]J—dﬁs& BEFDF
Ith= setaba] 2ot gl42 2
mlget AT AR A EE 3,47 2.
stz SEE 7 #e] AR 2F ) wet
wrtg date] w2 427 EFep,
AE3A BF2E 156700 2ok §lof

723 AR B 712 A 9
7328 702 SRR, 192 4

D

ok e BUhe 23 20 %

BT 1221F 3559 HE 58S
579 23t (Table 5). Kim3} Lee
g ATAAE MEGAFT0] 54.0%2
2 AT 24]. 22 BE] AH
T8 F WEete 2R M EE AEY
Aree %7*31"— 74% BA7E Sl o]

% r+. Wel o BAd SR A
wEsA AT 1 9799
i BRI 9E S0l 7)

A9 A% 671 % F st
A
44_% 75[—0:1 s} H‘l—}tg“aﬂ- 7]..3:)&-] o'| 9\17]
olch.olgl & ol 2 YEUAFEL

L—U

= L L A g I
>«|—|r-u:_‘i|— |

M



Table 7. The nurmber of good-practce ittmsirate) according 1o he 21 categorized biosafely itemns
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