S ShA 2 ABHE|X((1993), HI19H X1 &

Kor. J. Env. Hlth. Soc. (1993), Vol. 19, No.1 pp.30~36 E

A ZR MEM REC RS REMRE

X EE] - B
grofeshl ol elat, *abefoiaban ol vy 5t

An Investigation on Concentration of Airborne
Microbes in a Hospital

Jong Tai Choi and Yoon Shin Kim*
Department of Clinical Pathology, Hanyang University Hospital
*College of Medicine, Hanyang University

ABSTRACT

A survey was conducted to measure concentration of airborne microbe in a hospital using RSC
air sampler during October~November 1991,

The result was as follows :

1) In an agar strip GK-A media for total counts of microbial particles. The highest count were
1384 CFU/m® in the main lobby, followed by 912 CFU/m? in the obstetric room, 688 CFU/m* in
ICU. By gram staining, the distribution for organisms in the air were shown 74.1% in gram possitive
cocci followed by 16.8%, in gram possitive bacilli 6.7% in gram negative bacilli and 4.7% in yeast,
but low organism was detected in recovery room with 194 CFU/m"

2) In agar strip S media for Staphylococci the count at the main lobby was detected in the
recovery room with 92 CFU/m’, Tests of coagulase were negative Staphylococct with 78%, and
positive Staphylococci with 22%. The Staphylococci were highly resistance to penicillin, ampicillin
and sensitive to amikacin, cefazolin, gentamycin and chloramphenicol.

3) In agar strip C media for coliform bacteria the colony counts at the main lobby was 139
CFU/m" and treatment room was 190 CFU/m", most frequently isolated microorganisms were non
fermentative bacilli.

4) In agar strip HS media for yeast and molds. Most frequently colony counts 17~76 CFU/m",
0.5% lactophenol cotton blue stains were shown unidentified 77.2%, 8.1%, in Penicillium 8.1%
in Aspergillus, and 3.8% in mucor.
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2. HE u*l iH*lHH:H

F71% vl 2ake 3712954 71RCS Air

Sampler, %! Bio test4} #|3¥)5 AFg&-sbd i, v
(medium)+= agar strip GK-A(TSA agar for total
count), agar strip S(Mannitol-salt agar for Staphy-
lococct), agar strip C(MacConkey agar for coliform
bacteria) 22| agar strip HS(Rosa-bengal for
veast and molds)E AHE3ldom 7] 45w
WAE e el 2R e 8]

Table 1. Location, number, temperature, humidity
and width of air collection

Num- Temp. Hum. Widh
ber (C) (%) (mH)

26 52 36
25 47 280
25 45 18
22 49 30
26 45  15~25
23 45 25
23 46 25
22 50 30
25 51 50
25 50 15
24 50 20
26 45 15
26 43 30
25 55 20
24 49 18
26 54 150
22 50 -

Location

Microbiology lab.
Main lobby
Consultation room
Injection room

Sick room

Operation room
Delivery room
Recovery room

ICU

Separation room
Obstetric ward
Treatment room
Newborne baby room
Premature baby room
Profe. research room
Dining room

Outdoor

— e RO bt DN P = DD = = BN WD

*ICU : Intensive Care Unit

EYA e 487HI60) Al 2% §%5 v
SIBATA AFe] Thermal Anemometer(Model ISA-11)
& Ab8-8to] HAskodch

3. HEe Al W ooy

X80 %] agar strip2 GK-A, S} C+ 48473 37
C 9 incubatorel] #}FA171% HS agar stripe 25~
27C o) Ao 72417} wieFAlHh F7)Ee] 7
2t GK-A ux]oll 4] A4bstar Sefz]ef ] 12
A TFate] E A A8k coagulase A ?-.L} &
o] 5 Balshar C wir|oll A 18-g- S
wf Aol 4] 2t(fungi) Eo AHFE *‘la}ﬁib}.

F7)F S e ohe st 3ol Alilst

sick.

colonies on agar stripX25

CFU(colonies forming unit)/m*= — -
sampling time (minutes)

4. M2l 88 { Mol Y

A ¥ agar strip GK-A, S92} C+& 37C incuba-
toroll wjekAlZl & dMghAu Ao £ FHAIR
F kel -8 catalase, oxidase, glucoses-3
(Atah, sy A3ls AAlste] catalase 44,
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J Agar strip S media !

| Sampling
[ Incubation ]
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liGram staining —I

| Microscopic observation

l Gram(+) coccﬂ

| Catalase test

|

t Coagulase test

! muller-Hinton agar I

D Nase test
0.1 mi/plate
(2~5hr at 37C)

2hr and 18 hr
at 37¢C

positive negative

Fig. 1. Chart for isolation and identification of Staph-
ylococet.

Antibiotic disc
(24 hr at 37C
reading

T3} FelstdckFig 1).

XA S8 A8 (coagulase test) FA
Staphylococei 2} B1HIIA) S o FH 4 SAECATAH
o} 7ty H-e]=-3° ¥ mannitol ¥8%, DNase 24}
9 B-484 g vtk

SFEA APL tube methodel] 2)sfe] 2%
28 2(free coagulase)E 418l o™ DNaseA|#
£ Gilardi methodel] 2]3}e] 21A]3}eic),

B-8& o] A4 5% oldd 5 ahu) x]o
Fdwabate] 244170 wiokd o Azt Foi5)

S gL AL paus WNEFL DY

1

*

M) Sl kS mediay EHIAu|AIE 2}
f3lgdar EXAT 52l %Al Mannitol
agarsl 2| & 13-4 tef A efs= BHI agars}t
MacConkey agar2} 7#%‘ o ol R]e] 2)g Ay 3}E
WA AHE shkdok okAl AbeAl A4k Mueller-
Hinton agar & o]-8-&F 1182 (National Commit-
tee for Clinical Laboratory Standards, NCCLS)el|
ofated Ax]stelir c1o] v)ell s @A steict
(Table 2).

st Al discEE BBLAF Al¥o® NCCLSel A
F#8= Amikacin(Ak), Ampicillin(Ap), Cefazolin
(Cf), Chloramphenicol(Cm), Gentamycin(Gm). Ka-
namycin(Km), Lincomycin(Lm), Methicillin(Mt),
Penicillin(Pc) 5 941& Aledstelct

ol Az o g
1. Agar strip GK-A media %28

GK-A medias= tryptic soy agar® HE &
FATNE WAz e 2Re i

ohe AFEE At F ol WAT F Uiy
Askslola FHoR e qetely glejdo
Wehe destol el 4 Usto] gt pe

A5 ddcHTable 3).

Table 3ol 4] ¥z wpe} 7o) 1% 2wl 3)eta 4
chel4=7} 1384 CFU/m' 2 vieh} x4 4 5 )3t
2o HagAdes 2oy Ak A 912 CFU/mS, A
Jo}A 752 CFU/m?, 824 688 CFU/m®, ®Al
646 CFU/m*, #el4 CFU/m’, # 84 567 CFU/m®,
AldAd 542 CFU/m’, F4h4 531 CFU/m?* 2.2

Table 2. Antimicrobial agents and diameter interpretative standards

Antimicrobial agent Disc potency

Resistant (mm)

Intermediate (mm) Susceptible (mm)

Ak : Amikacin 30 meg
Ap : Ampicillin 10 mcg
Cf : Cefazollin 30 mcg
Cm : Chloramphenicol 30 mcg
Gm : Gentamycin 10 meg
Km : Kanamycin 30 meg
Lm : Lincomyein 2 mceg
Mt : Methicillin 5 mcg
Pc : Penicillin 10 mcg

<14 15~16 217
<28 — 229
<14 15~17 218
<12 13~17 >18
<12 13~14 215
213 14~17 >18
<14 156~16 >17
<9 10~13 214
<28 - >29

*The category of susceptibility and resistance was based on the description of the National Committe for

Clinical Laboratory Standards.
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Table 3. Total colony and result of Gram stain (CFU/m?

Location Number of Total G(+) G(+) G(—) Fungi
samples count coccl bacitli bacilli
Microbiology lab. 1 494 338 19 100 37
Main lobby 2 1384 984 255 102 43
Consultation room 3 542 371 78 48 45
Injection room 2 531 350 133 17 31
Sick room 3 646 500 70 39 37
Operation room 2 345 269 54 6 16
Delivery room 1 363 319 25 0 19
Recovery room 1 194 176 12 6 0
ICU 2 688 506 138 6 38
Separation room 1 588 471 67 12 38
Obstetric ward 1 912 606 174 113 19
Treatment room 2 567 401 19 120 27
Newborne baby room 1 752 654 64 17 17
Premature baby room 1 462 355 70 0 37
Profe. research room 2 348 221 101 14 12
Dining room 1 450 269 150 12 19
Ou[d()or 1 375 130 189 38 18
Total 100% 71.8% 16.8% 6.7% 4.7%
viejgtor Rubdl o s BA] 22 400 CFU/m? o8} Table 4. Result of colony count and coagulase test
o] Algt A8 wor) of Staphylococci on S agar
dohe] Hael ejshyd FihEdW vl Location Num-  Total Coagulase test(%)
At zerE Aot 525 CFU/mPelar & B0 238 ber (CFU/mM* (+) (=)
of Bzl ez 618 CFU/Mm'lslek ¥ <39l wicrobiology lab. 124 100 %
Al EAg g FHekrs 567 CFU/mPs A58 Main lobby 2 760 32 68
AstE wo] Forh Consultation room 3 210 24 76
18 g At H 15} rho lac}.oouj 2 AT%, Injection room 2 285 20 80
%R EpRbet & %)"O] EJ" J"LOHHLTF 741 Delivery room 1 154 25 75
Y, TLEFFAL 2V 13.5%, 13oFA 2t 9.8%, A Recovery room 1 92 8 92
25%0] g v} ICU 2 362 31 69
Qg ek Al Z1abokA Ero) Separation room 1 234 30 70
el e _ N ] Obstetric ward 1 459 30 70
[/ o 41 3] I~ = 9}
7L8%& Axstala Al meb vha Ael= 8l g et room R R S
ot skt 168%, L35 AAARE 67%, 2 Newborne baby room 1 205 20 80
2]aL Z]ﬁ'% 4.7%2) &elsich Premature baby room 1 102 20 80
HA ez 42375 CFU/mbe| B8]slod o4 Profe. research room 2 152 24 76
Habal :Q]g;a‘;é] 5]7_,1»;03_-[7.@% A 9)gF 7+ Al —Tr"o‘ Dining room 1 180 10 50
1=
Baol aletrt e Ao ek My el om0 Lo 5 %
s = & gle /}i__c;‘_}g_ A) apEich, Total 100%  22%  78%

2. Agar strip S media

Agar stgrip S medis& AFE3Fe] 5 A= CFU/m*& 7} wekar, Ak 459 CFU/m?, 33
Table 42} 7rch. Table 46l 4] Bi= vle} 7ro] Algte] a2 362 CFU/m®, # 8.4 358 CFU/m®, TAF4 285
sefzb 7hA Eabsla Ag 1% 2uledlA 760 CFU/m* o viebyeh 834, b4, nlgol
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Coagulase(+)

53 sensitive
Fig. 2. Antibiotic susceptibility test of Staphylococci.
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Table 5. Result of colony on C media (MacConkey

agar) (unit : CFU/m™*

Location Number Total Remark
count

Microbiology lab. 1 101 Serratia
Main lobby 2 139 K Pneumonia
Consultation room 3 52 Pseudomonas
Injection room 2 24 Enterobacter
Sick room 3 64 uvulE ot
Operation room 2 20
Delivery room 1 0
Recovery room 1 6
ICU 2 13
Separation room 1 12
Obstetric ward 1 113
Treatment room 2 154
Newborne baby room 1 17
Premature baby room 1 0
Profe. research room 2 30
Dining room 1 13
Outdoor 1 24

B dEe) A flstolis wkE Al 44

T4 A e} A Gk ghrliz G shAlRich

Agar strip C media
288X 7S F-2lshe MacConkey agar® #|
Aol 4] 145 CFU/m”E’L 7h w2 AlebeE vfet
glom 122 4] 139 CFU/m®, <l 4A+4 101
CFU/m’Z 100 CFU/m’ o]4e] #et8 yaleh

W2 64 CFU/m®, =154 52 CFU/m*e] yethel A
& Holowj 499 24 CFU/m® Hu} whe he-
S"E;&}z],{\l ﬂg]/g] )\IL-L l"-o])ion{
BLU el s Qs sl

FEE e AT Ay xxad plE
ol Rk wekar Sm*mtza K pneumoma Pseudo-
monas, Enterobacter So) F-2l¥]olcHTable 5).

2 qiel )i TIehe Al S) el o] 6.70%0]
slort & el Ml 9.8%e],
0.103 2F7} whe Fu]H-% wolov) g ghelel 4]

o gerel ebnrhie (bl

weloh vs Fashthn s aplah,

=
H

rwo

PN =] 1l
LS J\l _Q]J,A)}]

ESRE RN
derg &

Z- Iy N .
” o 9] 31"»111:

Rosa- benml HH A &2 5?:‘?. AFarE Aldyon
2- 0.5% lactophenol

”ﬂ]—‘ Table 63}
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Table 6. Result of fungi colony count on HS agar

(unit : CFU/m?)

Location Total count Asp Pen Muc Unk Other
Microbiology lab. 38 13 25

Main lobby 64 6 6 45 6
Consultation room 76 13 57 6
Injection room 64 13 51

Sick room 69 13 43 6
Operation room 23 6 17

Delivery room 19 13 6
Recovery room 0

ICU 64 6 51 6
Separation room 38 13 25

Obstetric ward 19 19

Treatment room 38 13 6 19

Newborne baby room 17 11

Premature baby room 37 6 al

Profe. research room 23 6 17

Dining room 19 6 13

Outdoor 22 22

* Asp : Aspergillus, Pen : Penicillium. Muc : Mucor, Unk : Unknown, Other : Epidermophyton, Trichophyton, Yeast.

7t} Table 6004 XM= ule} 7ro] 21@A 76 CFU/
m®, B4 69 CFU/m?, 1% 28] 64 CFU/m®, 414
64 CFU/m?® 28214 64 CFU/mP4o) gl o] o 3-8
o] 7t AHAE F-A A bR o w(772%) B F572
dEUE T 5 A=l Aspergillus 8.1%, Pen-
wcillium 8.1%, Mucor 3.8%°)™ 1 2ol Epidermo-
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FTES RARI oS3 ke ARg ¢lg

1) Agar strip GK-A mediao*] &2 %V\{‘: 1%
4] 1384 CFU/m’, 4124 913 CFU/m®, 28ka}A)
688 CFU/m’, ¥4 646 CFU/m® +2.32 71& %9,
2ok P 71, 8%, 1ekoFA) i+ 16.8%, -18he-
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gahsix%w yoﬂ ou:] /2_9] 375CFU/m‘°l 1 L
5 %ok

2) Agar strip S mediaol4] Hga 4y 12
4] 760 CFU/m’] 744k ghgtm Al el 74 CFU/m’
o] AebrE Mo] A} ek o) HoEst
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lase negative Staphylococci?} 78% % =}#|&hed 7,
coagulase positive coccit= 22%3ct. A A W A]
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lin?} Penicilline] tha) 4= WAS ¥ 7 Amika-
cin, Cefazolin, Gentamycin, Chloramphenicol-¢- 4]
WA A 2ok

3) Agar strip C mediadl 4] 7}% whe zlet
TE Hal 23] 139 CFU/m?, # gl
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vielsy 0w "?’*D A3t wlgolilol A Heta 4
M em ek v A 1akg A 7hto] i
A3l )

4) ZdFfung)E F43k7] 918+ agar strip HS
media®l 4] 5% 17 CFU/mPel 4] 76 CFU/m"2]
et g B9l v 0.5% lactophenol cotton blue
AU T72%= AFAAG 42 20m Peni-
cillivm 8.1%%} Aspergillus 8.1%% 9= 243}
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