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A Study on the Effectiveness and the Distribution of Isolated Strains
by Sputum Collection Methods

Hee Kyung Seong' and Jeong Nyo Lee

Section of Infection Control, Sangge Paik Hospital, Inje University", Department of Clinical Pathology,
Pusan Paik Hospital, Inje University, Seoul, 139-707, Korea

This study was performed to investigate the effectiveness of the aspiration trap method for collection of sputum by
comparing with the conventional method which was collecting specimens at canular cap swab. In this study, the author
tested by two methods to collect specimens from 46 patients who were cared with tracheostomy and intubation at the
intensive care unit of an university hospital in Pusan, and investigated the incidence of the lower respiratory tract
infection, the consistency between the two methods, the level of specimen contamination. Major results were as
follows: Among the patients, 35 were cared with tracheostomy and 11 were cared with intubation. In clinical diagnosis
we were classified the subjects in to two group, 17 of pneumonia group and 29 of non-pneumonia group. A total of 247
strains were isolated. Among them, most three strains were Serratia marcescens (62 strains; 25.1%), Pseudomonas
aeruginosa (52 strains; 21.1%), and Acinetobacter baumannii (19 strains; 7.8%). Out of total, 188 (76.1%) strains were
Gram negative bacilli. The isolated strains by the aspiration trap method were the average 2.1 strains, but by the canular
cap swab method were 1.6 strains. In spite of the high contaminated possibility from the incision site and the oral cavity
swab, the low isolated rates of the canular cap may be the dried environment of the canular of cap area. But the
contamination rates were 57.2% of the canular cap, 51.5% of the oral swab and 50.5% of the incision site swab,
respectively. The consistency of predominant microorganisms according to collection method were 86.7% of aspiration,
78.3% of carular, 74.3% of incision, and 63.6% of oral. In conclusion, the aspiration trap method for the sputum
collection from the patients with intubation of tracheostomy showed the lower contamination rate of the specimens and
it was helpful for rapid, accurated interpretation of the lower respiratory tract infection and hospital infection.
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Table 1. Results of leukocytes count according to sputum appearances obtained by samples trap

Unit: person

Sputum Pneumonia Non-pneumonia
8VB C Total
<10 10~25 >25 <10 10~25 >25
Purulent 5 1 4 1 2 2 15
Mucoid 1 2 3 9 4 10 29
Scanty 0 0 1 0 0 1 2
Total 6 3 8 10 6 13 46

UALT 2% GAEL Bvhy it ¢ dutHew
AFA #1389 AAFe ¥a s BAAL esE
Achiokg ol gatn Jou BHE AT d4H o=
AN TP, ol AGuEA 1T, 74 T AT
3} 235)7] 431 AAL7MME FAde] LF8 & AL
Ao Ao met g QT Wl 43T FFE vlA
7] wE2o® UAFe] A Melo] oz Aoz FEA
9t} olo] wat TEY W AAMIAEE A7) fEide i
A A FAAE AAlslor st Age] HAdel e AXs
A Mg a7olU? aFgde] A% 279, Ald IF A%
Wi, A Fol AHSE I glck 2 Holx gl A
Aol 47129 ARl &) LAHE GEE Besh] 4
3 o8] 71R) HPiEo] AR ST,

et B ATl 3k dridishgdel 44 &
E oA 71BAMNES B8 ATolvd A771R AR
3EHE O A 468S UYoE HF ARY 2
o1FS Easlr] glstad ABAA ANFA canular cap F-9
oA swabdhH= 71&<] B3} aspiration trapS AHEEHE 7
S0] £ W Flo] e A7 AENEE Aosta, F
B 7to] UAES FASH O F8AE doHEeEN J)x
29l BAgeet ) £Ho] o FRE ATkt
A3

Mz A U™
1. B

2o 248 B tigh gy S8kl ety 1998
39 35S v 949 B4 4685 718N B4 358
A28 A8 24 11392 ez 247 A Fdd A
Hal dgel o]g= Uk

2.4

AGAX AF A Tl ztolg 771 st trache-
ostomy} intubation “3EA2] Bkx}oll A aspiration trap¥} canular

cap swab®] F WL 0|83 2™ 1 9] incision site swab
7} oral swabsle] viFe) FuAEE AMEEINICE

1) MEEE ZHA

TN} Wright-Giemsa B4-& AAI F Murray9t
Washington§?0l] F3lod |33 AAL2 tal7, d8T o
HE PAAE F5 ZAIAT

2) Mz 83 dAt

g g u)x] 9} MacConkey H#ujR]o|A] 35~37C =71
02 18~24X3F W%¥F F uix| ol YERG Al JEel ¥
HE =8 & 2ad FFE9 532 Bergey's Manual of

determinative Bacteriology'?E Z12 3t SRt

2
1. MIESH ZAteh HA S4ael HEY

ool ZAete] Ao HY ARE FEY W dA=
99)7} JEAE Lolry) Y3te AR LAY FHPez
AEE #1795 23R o 297 9] AFE &<t HA}
o} =gAEle AujAos BlE AFE A &< AL
oA A 468 HA F 354 (purulent) 1570, HAA
(mucoid) 297) 121 o] BFH (scanty)st] BELE
A £318 A4 22 FEHUT

o)A a Arlo)A] AR AFEE 462 AA T4 A
o] gAkal BAglo] <10/LPFE Yehiglon, i@ E= vl=
P3ol glojal Aol Azt WMET Fo| AujeME HY
FolA 254 A 10705 WETF 7 <I0LPF 570, 10~25/
LPF 17, >25/LPF 4702 Yebga, HAA AA 671 5 <10/
LPF 17, >25~<40/LPF 27§, >25/LPF 37 cllev o] &
Z2B3)a] WEO 2 swabdt A= >25/LPF 17HZ UEIKTh
HIEET 2999 AAFANME SsA BAL AR olF
WL 57} <10/LPFS 749 17), 10~25/LPF 271, >25/LPF
UHE Jebes] FAA BA9] A9 <10/LPF 971, 10~250]
ZHLPF 478, >25/LPF 1071& UEln go] EFEstq |
B0 swab¥t 7 A7} >25/LPF 1702 YERT (Table 1).
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o} gt
aZEAs AANE AuiF e AR5k ELRFEEGONA
a9gA Az Jeid oggadel gzt &4, 2eln Jehd A wlg 23te] umolAE aspiration trapE ©18
FF 9 7 59 Anet XL Table 2004 Lehd vk F olA 86.9%<] A& 13.1%9] BUAEE ERle

2. DHEM HateL HiY HA Haeto| UXE

Table 2. Consistency of predominant microorganism according to collection method
: Unit: person (%)

Gram stain
Status Total (mean)
Aspiration trap Canular cap swab  Incision site swab Oral swab
Consistency 40 (86.7) 36 (78.3) : 26 (74.3) 7 (63.6) 109 (79.0)
Inconsistency 6(13.1) 10 (21.7) 9(25.7) 4(36.4) 29(21.0)
Total 46 (100) 46(100) 35(100) 11 (100) 138 (100)

Table 3. Distribution of microorganism isolated from sputum

Pneumonia Non-pneumonia
Strains Tracheostomy Intubation Tracheostomy Intubation

Asp.  Can. Inc. Asp. Can. Ora Asp.  Can. Inc. Asp. Can. Ora
S. marcescens 3 7 7 1 3 2 11 10 13 1 3 1
E. aerogenes 1 1 1 1 1 2 2 1
E. cloacae 1 3 1 1 3 1
E. coli 2 1 1
K. pneumoniae 1 1 1 2 2 1 2
M. morganii 1 1 1
P, agglomerans 1 1
P, aeruginosa 7 3 5 2 1 1 15 5 8 2 1 2
A. baumannii 1 1 3 1 2 4 2 2 2 1
A. xylosoxidans 2 1
B. cepacia 2
S. maltophilia 1 1 4 1 1 2
S. aureus 1 1 1 1 1 1 2 1 2
S. epidermidis 1 1
CNS 1 1 3 1
E. faecalis 1 1 3 3 1 1 2
S. pneumoniae 1
Streptococci 1 2 3 1 1 9 3 3 2 2
Yeast : 1
Total 20 17 20 11 11 10 57 37 35 10 8 11

Asp.; Aspiration trap, Can.; Canular swab, Inc.; Incision site swab, Ora.; Oral swab, Serratia marcescens (S. marcescens), Enterobacter
aerogenes (E. aerogenes), Escherichia coli (E. coli), Enterobacter cloacae (E. cloacae), Klebsiella pneumoniae (K. pneumoniae),
Morganella morganii (M. morganii), Pseudomonas aeruginosa (F. aeruginosa), Acinetobacter baumannii (A. baumannii), Burkholderia
cepacia (B. cepacia), Alcaligenes xylosoxidans (4. xylosoxidans), Stenotrophomonas maltophilia (S. maltophilia), Staphylococcus
aureus (S. aureus), Staphylococcus epidermidis (S. epidermidis), Coagulase negative staphylococci (CNS), Enterococcus faecalis (E.
faecalis), Streptococcus pneumoniae (S. pneumoniae)
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B 71&9] AAAF FHL canular cap swaboll M= 78.3%2]
Ax]&L B, incision site swab 74.3%, 1] 31 oral swab
63.6%% 02 UX&& Ueh) aspiration trap& ©]-83H
9L A9slas EYxgo] R EUTh

3. Mo d&8

1) AAAMF gy Y 2o ME Felbic

464 F A 247257t BelHAew A 247705 F aspi-
ration trapS ©]-8& WY E 98FF (39.6%) RIEE B
o AAG T NTFSE 2.17FY 1, canular cap swabolA]
2FF 29.1%)Z AAF 1.6TFFHh 1 9 incision site swab
2 5573 (22.3%), oral swabol= 2075 (8.1%) &0 Uhe}
W} (Table 3, 4).

Ad 2XEe JPSAF0] FEoE 1885 (76.1%)
7} EER e 2T 597F (23.9%)77 EHUT
FQ FFE ZEVNET Serratia marcescens (S. amrcescens)
7} 62T (25.1%), Pseudomnas aeruginosa (P. aeruginosa) 52
T3 (21.1%), Acinetobater baumannii (A. baumannii) 1995
(7.8%)2) BEHEES Bo 2l ol dg A8 H, 28%
Aol streptococci 28T (11.3%), Enterococcus faecalis
(E. faecalis) 4.9% T <o)

2) BT HEHETZ AMANS LHY M AEHIE

A7 B2} 4698 FolA HPT 17983 visEET 299
o] AAAHZF 49PHE tracheostomy$} intubationg ¥ AE|E
Wil o] thA] aspiration trapS ©]-83HE H canular
cap, incision site, 18] 3L oral 504 swabdle= 7|FE o=
TESHT

Aol AENEE B HFFNXE A 8975 (36.0%)
7} A& 1, tracheostomy 5775 (64.0%), intubation 327
F (36.0%)% .28 0]% aspiration trap& 0] 83l HEE A
7o HNEE 242 20FF) HTFE BT 37T (34.8%)2
tracheostomy 12975~ (81.6%), intubation 2975 (18.4%)% 1L

Table 4. Microorganism consistency of according to collection
methods with sputum

Collection site Case Percentage
A+C+I1 19 41.3
A+C+0O 5 10.9
A+C 6 13
A+l 5 10.9
A+O 1 22
Inconsistency 10 21.7
Total 46 100

A; aspiration, C; canular, I; incision, O; oral

o] % aspiration trap& ©]83ld AEH AL 47 57759
1058 BF 677F (424%)9 AENEE YeRITh

Zt A2 AR F8 MAwe FES S marcescens=
HP oA 235, BlEE TN 3957t AEHJUEY aspira-
tion trape ©]&%F MlF9] HEL 27} 47F, 2TFE 25.8%
9] We AEWEE Yehjo] 294 AAUS ¢ F AT
Hkol) P geruginosa®l At AEE&S HET 1975 HlH
YT BEFE F AR AENEE U= aspiration
trap2 ©]&-3 Mo e 4 97T, ITEFE 50%2] T2
AENEE el #HY4 Avoz kA F3=A

83 A, baumanni= FBTONA 8T, HIHHZAA
FFE aspiration trapol A 42 47T, 67FH2H, E
Jaecalis’= FEFoNA 27 F, v]HHTAA 10752 aspira-
tion trapoll M= V2 | 5, 48T L, Staphylococcus aureus
(S. aureus)y= FNFTONA 477, vIHG TN 7EFAH. Kle-
bsiella pneumoniae (K. pneumoniaeys WBTo1A] 37, 1|7
Holl A 7HF, aspiration trapoll Al ZHZt 1759 2752
WebT) (Table 3).

4. AENZS X8 U 2EE

1) AAHF dHzie] YA E

Aspiration trap& ©] &3 AAANF WS 7€z & o
7]&2} 439l canular cap swab, incision site swab, 12|31
oral swaboll Al A& Al7e] Y& o533 2t

Tracheostomy®} intubation®l|#] aspiration trap& ©]-8-3}od
A23 AF7 canular cap swab, incision site swab2] BI'H O
2 AZd Al 98 AA 469F 199 41.3%)= UE
w01 incision site swab THA1ol oral swabo] X&=Ho] A&
g AFY A& 59 (10.9%), canular swab §E0& U}
Ehd UX&E 69 (13.0%)R 1, olH g e LA 5]
2= 7A9E= 109 (21.7%)E Jebt} Aspiration trap g ©]
48 Wya 7)&e AAAH IRoZ 1Y Bol AREHE
canular swab2] D3)&0] 30¢] (65.2%)F VeER} 7|&2] HH
o] 227} AgE BoFa 9} (Table 4).

Table 5. Contamination rate of according to collection methods
with sputum

Contamination

Collection site

No. of samples Percentage
Canular 46 57.2°
Incision 35 50.5
Oral 11 515

* Number of bacterial species isolated from each collection
sites to aspiration trap ><100

- 66 -



2) HAMF HHHZIC HEMT Y8

Aspiration rapS 7[EQ2E ¥ o 7|E9] Wiz A&
Aol o HAE YA 5eRE FALSII aspiration trapS
ol &g Wiog A& AFEY dvhvt g2 AlFol 71&
o] Whio A AZHJE=A] 2418 AE Table 57 2Tk

Aspiration trap2 ©]-8% AAAH Wz 7)) ez
AEd Ny 28&8 ¥ EH incision site swabol A&
50.5%, oral swab 51.5%9] 2BE&S R Foon, 53|
71&9 ] F 7FF Wol ARR-3SEIL QI canular cap swab<]
oA E 57.2%2 2880] 7FY = UEld S He Fa
At

]

i

A4 #Edel 93 B E AUl HPL e 2 XHE
o] Folx ALl gt A&e £ FAHL A 59
#ejol dAA ool P BAHog AMEHE AFEHE
A oz = Aol digh HEe IS U217t olEY
2220 we olgsty 47, FAARHE 47, F5 A 29
274 Fol T A, 5, Y 59 AFTH AR
=% ook Al ot AAFHEo] o . Al
A dUTE # FAsh AN WHeE AEHL
Re AFEE Al AT B2 FES AR FEAE
A ] A EA)Ho] glo] YAF AEH gkl
538 FA B3 Agolr] FHE ATy 934 99rt 3
AlEo] oo ojel whel AgAAe A& Folr] HsiA
Murray and Washington's grading system® 3} Bartlett's grading
system? %} 22 M XA AE AAL APE 3 9tk Bartlett
B57& AESHE A AAE olgs] BT Ax} o 89% A
o] Ago] AHG A02 WA 2, Muray 57 7
2RA 2 FAHE A3 2ol HA 2 FPRHE R
g §<2 A7 AFEE 243 dhAdo] Qe AL
BRI o1& s st & AFolA UERd Wright-
Giemsa §4& 3 AXEHQ AES} WY Fof wE
g %S A EY, 98T 5 25014LPFR] 397 219
(@5.7%) 2= o5 354 A BA7) 67, AN A gz}
£ 13302 vepoen, HATA s g4 sA7F 9d
T 4 107|3WLPFQ] Hhdel vHEAToM = 9719 HAY
A7t 109|9YLPFE YER AlEsH AEA4L JadAs
Holz] gkgtet wiA] dutd oz QAo Eo] &3] A
Aoz HY AR hEsleu, £ AgoAE aspiration
trapS AHES BS5I AGHA Y FFo|nE &< A4
AEeE 2Anke Bl geS ¢ F IR, 18R
Az} o Atelo] v]iolA] aspiration trapg ©]-23F HHdl
e 86.9%2] GAEE UEfo] 90% A= FHAAE B

ATHE Bartlet?? 59 Avtele Aol 4X) v, 7j& WY
3l canular cap swaboll A& 21.7%9] SYXE R IFIEA
o tigh dEse} uigolA 58 FFTe] ELATE 44
o] sjdo] O FE A & < Jom?) 53] incision site
swabo|t} oral swab 5] ZAoA EUXEo] F52 e
W8S AT = Aog sorer). g Ak 29
2o g HYey vHETL o2 FQlH 3X}o) A aspiration
trapS o]-§% AT HENEE HHT 31TF (34.8%), ¥l
AL 674F (429%)2 YEh AFTolM 52 HEde
B Zojgke didhs g@3ith oldl tisiME PAI
+BoE e HYY S vt He §F FIA=
o] 333 olgjE F-Eol7] wWEeltk THER o|3e}F
A EE 94 248 FAHoE FAAJ] AET} Qlojor 2
RoZ AtgEch

I57) AholA BAAH AE F_ FFoE FYHe
MdZ S. aureus, P. aeruginosa, K. pneumoniae, Streptococcus
pneumoniae (S. pneumoniae), Coagulase negative staphylococci
(CNS), Proteus spp., E. coli, Pseudomonas spp., Enterobacter spp-,
Burkholderia cepacia (B. cepacia), Serratia spp. ‘5-°] 9.2 #
= A 23§ oz Qe o5 aFSATo] B
Age 2% 497ez dgFdx Utk g0dulx CDCF
AlA AUl FlFe] Aol AN, 19913 Fu| =
Y FolME 71 8 A HEe) dUAFeR o
JFATEC] B HJTPS, ol F Serratia spp.9} Ps-
eudomonas spp., Klebsiella spp., Acinetobacter spp., 12|11
Enterobacter spp. 591 77.8%% AX|5ku'?), of #FEo0 <]
g 71g 7ol FrH 9o o] F Pseudomonas spp.&+
Serratia spp. ‘5 71BAZENE AT BxEA 75 -
s Reldoka i, 53] FExMoA sETI18EE
e BAEL JF 3777 T AReE U Y A
£& ol YuHoMd), sl Aoyt 7@ &l
93] 71=7) RE =29 dejelr SEHE A HER
=29 7128 58 557 gho] 4A dold & Ak
Z1FANE B AFe R 3FUEE U A=A A
Zgol HE olfre 3F7I EAlske d7A Pol7]xe]
77, AFA de AFFERE A3 F¥ol AR 2ol
o]F01x)7] MEolelz BuE Y} Eg Johnson 509
Bio] oabd FEAH 4 IR rizele adAdd
o] e olFa gl o] FES FYE AL WE B
of g F4 HYo] fEE s Jand 2 B,
A7} ZFEo] wom FAAl tg WA= etk &9
o, Bryant 592 FEAMOIA QAFEFHEE e ¥R F
96%7%, Blair 57 66%7F 18540l AEHATL 313
U 2 479 AENEAAE o8 FAKE AFE BRo
o] o]& MR, AA 2477F FolA 2FITHF0) 188F

=
]
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Z (76.1%), A. baumannii 197F (18%) 522 B2 A&
T2 ngrh B AgeA 7P gol ¥ F4< Serratia spp.
o} Pseudomonas spp.= 71813 @ o2 A7 AdA HHE &
o= FE2Wo 2 HYP YAFeR UAT F Yoy 2
289 tdA 4675 F 17950] AN &Y 2734 cvPfua
I BRFYoH, olEdAN Ed AT Nke S
marcescens?} AA 62T F 23FF (37.0%), P. aeruginosa
t AA 278F F 197F (36.5%)7F BEH] ol FAl
sk gk 2 Foo w2 o s ¥l $4e
AXNEE AU sFEe] 9AF 4RI THE 5 A& Aolth

7= 357 Bhe AT FEL 44 ¥ WEel A
g3 A& whHoz 77]d FAW (transtracheal aspiration,
TTA)S AHE5HE A7 B&o] ¥ SA 0%, Trwin
2192 TTAAM 02 ARIFS BAsKE &80l 92%, AY
£0] 14%E B3l on], B AFNME tracheostomy®} in-
tubation A}e}e] Fx}o) AA aspiration trapS o]t ¥E]€
AlFol 98FF (40.0%)E AAF AT 219 AdFE e
o] Murray $29] B9} U2]8}5, canular cap swabgl 73
S NFFE AAZT BT 1.6ZFE JERE ol
A A@sio] Q1 canular capFH7F F71F =EH] 3l
Az Aeolnz wBE o) FX) G Y& FAUS
Aoz A7 webd @9 sFeAdol ¥k Rolt Al
"} =3 incision sitet}t oraloll A swab¥t A HA| S. mar-
cescens\} P aeruginosa 5-°] B ol v|dte] 473] EA
AzgozH ol A Adds) Fu ik whehx 7]E] A
A3 9rAQ canular cap swab 72T (29.4%), incision site
swab S5 (224%), 8T oral swab 20T (82%) FollAl
9de] Axs} g Ao2 Kol Foj w2} aspiration trape
o)l g3k Whflo] WA e AQF B AN} Y=
Roz AZdrh

AGAAE AF FAA e 2@l 7 EAIZE Hu 3
oug Az EAske ARTFES ofgA 1 EJAYI
2 om WUA F& A&ske ol Fasir} AP,
oloj] we} £ Ao XE HlE FEA| YU FAE o)
Ao g AgE AFolr)E skt BAAANF WHEY AT
AzNwel 090 AL 9o}al7] 98 aspiration trapS: 0]
254901, o] aspiration trap WH-E& EZ 3t 71ES] 3
ANZ WhoA BEE AT A4S dot B 2, 7IE
o] AAAH3] ¥E<Q canular cap swabollA Yx)&o] M) 46¢]
Z 309 (65.2%)2 UEht 40%71e] Ag A& UER
on, A&W AFol F XA 652%PNE EF st
t}2e] Aol AEH 299 A7t 572%2 Ut 3%
5] 2L 0F&S B FUrh ojRoR & u] FEAHo)A
2] a¥S uk= Zxjol| Al aspiration trapg 018 7
A AF Wgo] 71E9) canular cap swabdh= WHET
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