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Clinical Usefulness of Primary Broth Cultures

Soo Jin Choi, M.D., Sang Hyun Hwang, M.D., Joon Seok Park, M.D.,
Mi-Na Kim, M.D. and Chik Hyun Pai, M.D.

Department of Clinical Pathology, University of Ulsan College of Medicine and Asan Medical Center,

Seoul, Korea

Background : Although enriched broth cultures have been recommended as an adjuvant to the

direct plating of tissue and body fluid specimens, the cost-effectiveness of broth cultures has been
questioned in regard with the clinical significance of “broth only isolates (BOI)". The purpose of this
study was to investigate the usefulness of thioglycollate broth (THIO) cultures.

Methods : We reviewed retrospectively results in the culture specimens of body fluids, tissue
biopsies, and puses received during the month of July 1997. All specimens were inoculated into
THIO in addition to agar plates. We reviewed the medical records of culture-positive patients to
determine the clinical significance and relevance of their isolates. Clinically significant isolates were
defined as those for which an appropriate antimicrobial therapy was done except one judged as
contaminants by clinicians and clinically relevant isolates as the clinically significant one isolated
first.

Results : Of 2,008 specimens, 512 (25.4%) from 365 patients grew 561 isolates including 464
plate isolates and 97 BOI. Two hundred eighty nine (62.3%) of the 464 isolates from plate cultures
were clinically significant, compared to only 12 (12.4%) of 97 BOI (P<0.05). Only four (4.1%) BOI
were clinically relevant, including one Pseudomonas aeruginosa from ascites, one Klebsiella

pneumoniae and two Staphylococcus aureus from tissue specimens.

Conclusion : A routine use of enriched broth culture rarely recover clinically relevant isolates.
Considering the laboratory and medical costs of the recovery of contaminants and clinically
irrelevant isolates, the enrichment broth cultures should be used more selectively.
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Atd) gl A g Fo ¥ E3/E FEddde 2t
ARz(1), 948 B31(1,2,4)9 @28 Bogsd
A shunts®, AF-23] ol9e] AAe FaHA WF
o] Bdgsita @}, olg} o] FAMAS /&4
o WE o] AVEHI YAA, ARAEL H )R
A e Wl FFuAAMYN AHS o LA
o)o] & vulwsle FFulA g FEAS AEH B
A} 3o

CHeH o ey
1. CHA

19974 79 2 Bt £ AAM A 4FHAD AY
38370, =& 56170, HASA 23670, FY 8287 (A=A}
o 23170 ¢k AEHA 59770)F F 2,008 2] viFHA
g 3PA oz ZAFHY. olE HAe BF H
A9} THIO ¥jA o] FAld] AFHUA, A€ 2
AR, ZFEMA S 74714 #FFE . THIO
of 8¢t oz FAFo| HolH HFAulx] o AHhulF
o @& BAFACT. A8F I YA A5 AAL
= MicroScan (Dade-Behring, West Sacramento, UsA)#
Vitek (bioMerieux, Hazelwood, Missouri, USA)& ©] &8}
At

2. AAtERO 2RT|Z AE

g A AA AARFE HEFR, 44H
Aol oY §Ae F1EH LAWY A8E
AESNAT. AAPRFAA o], 4, 4}/,
753 2 A4 23, AL % 234, I¥Y
A Az, T FRuR A B FFEES A
g, o775 2 B3 Ad% A8 T 9%
A, A Ag, G Ao AT 43909 B, o
373, @ A ol@ 3 ol F o] WiFEH TF A}
Rt

Table 1. Isolates recovered on both plate and broth by microorganism type and their interpretation

357, HoE, BEA, Zolu, HiEE
3. AN olo| Bt

PR g} ZFAWA AN BE A g Hu
Ao AFd Fozg, FFMANAT AT broth
only isolates (BO)Z ¥ &3} % th. Bacillus spp., S.
viridans, Corynebacterium o] % Hujz| A= AR
g3, FFMAAME AL v o] FES LET
o2 waEoi(l). ol %o IFFAE AF
HL A 59 7129 FHEAE ALHAAY v EJE W
o) A+A 2] o) (clinical significance)”} & RSZE B3}
At &, FFAE AHLAdEE 9As o9
oz AHY A e 43F it gle Aoz B
3t 944 ¥ 8 A(clinical relevance) dH o2
oozt e Fol H2=Z MIHAAY, g3A =
g5 o] FRARA R dEFE & FFE FAG.

4. EAIEA

IR 927t AN 7 2 dFY TH 285
= AZte vlme 732 Mann—Whitney U test® 2
Alete] A s, BHuR| e FTulA] vl el A2
A4H 29l7t e T LA & Aol Chi-square test
£ A F v a At o)y 7 FAEA S Window
SPSS version 7.5 T2 1Y & o] &5, P valueZ}
0.05 o] 39! A% fodictn R FHAS.
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1. 2229 &

OB

2 2

HI
Hel

% 2,00870 A & 51270 AANA 56170 FF7F &
A=At s617Me] #F FolA FFuiA A EIE
TF7t 4647, FFMAANNAEL FHE dF7F 970
(173%)R. SAE dF S 29, FRuRA AN FF
® {3 Enterobactericeae’} 26.3% 2 713 BtaL,
a9 a¥SADEE A, a7l 41.0%
U =5lgdem, S. aureus’t 21.0%°] QA tHTable 1). 3

. ) Total no.(%) No.(%) of clinically No.(%) of clinically
Microorganism . L. . .
of isolates significant isolates relevant isolates

Coagulase negative staphylococci 93 (20.0) 11(11.8) 4(4.3)
S. aureus 97 (21.0) 76 (78.4) 58 (59.8)
Viridans streptococci 46 (9.8) 6 (13.0) 24.3)
Enterobacteriaceae 122 (26.3) 107 (87.7) 65 (53.3)
Other Gram(-) bacilli 68 (14.7) 62 (91.2) 42 (61.8)
Anaerobes 1(0.2) 1 (100.0) 0
Others(fungi, enterococcus, etc.) 37 (8.0) 26 (70.3) 18 (48.6)
Total 464 (100.0) 289 (62.3) 190 (41.0) W
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Table 2. Broth only isolates by microorganism type and their interpretation
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) ) Total no.(%) No.(%) of clinically No.(%) of clinically
Microorganism i L. ) .
of isolates significant isolates relevant isolates
Coagulase negative staphylococci 38(39.2) 0 0
S. aureus 21 (21.6) 7@33.3) 2(9.5)
Viridans streptococci 8(8.3) 0 0
Enterobacteriaceae 13 (13.4) 3(23.1) 1(7.7)
Other Gram(-) bacilli 10 (10.3) 1(10.0) 1(10.0)
Anaerobes 4(4.1) 0 0
Others(fungi, enterococci, etc.) 3.1 1(33.3) 0
Total : 97 (100.0) 12(124) ==
Table 3. Broth only isolates by type and source of specimen and their interpretation
Specimen type (No.) - No. (%) of spe.cin?ens resulting BOI _
Total Clinically significant BOI Clinically relevant BOI
Fluid
CSF (236) 20 (8.5) 1(04) 0
CAPD (123) 324 1(0.8) 0
Abdominal (115) 5 4.3) 2(1L.7) 0.9)
Joint (74) 4 (54) 0 0
Pus
" Aspirate (231) 13 (5.6) 1(0.4) 0
Swab (597) 27 (4.5) 2(0.3) 0
Drainage (71) 342 0 0
Tissue
2(19) 1(0.7)
2(0.8) 1(04)
1(0.6) 1(0.6)
12 (0.6) 4(0.2)

Abbreviations: CSF, cerebrospinal fluid; CAPD, Continuous ambulatory peritoneal dialysate

* : one of those resulted in two BOI

WAl Mt ERAE FF FoA £ coagulase negative
staphylococci (CNS)7} 39.2% 2 713 B3, ¢S4
Zv#o)l 23.7%. S. aureus’} 21.6% 2 2}A) 3} th(Table
2). WjFFAA 51270 FA F BOIEA vigd HAA&
95 AA(18.6%)Z, HAAY 13 AA, BEHA 27 AA,
23 20 A, 35N 20 A, Ad 15 FA U}
(Table 3). BOI i &#-¥-0] @d#o|m, ZAHAA 2744l
ATt T FFe Feo] BFHAG.

2. A44H 99|

S uE kAol 512 AAO A AAARE AES,
olE YAAAE 9T 2} 3654 | JFEINF
I BEHAE S FESS FHBuR A AF 7
BOIS| 4474 ool g mlmatth. Houjz A A3
#+E 62.3% (289/464)7F YA oz 9 ol7 YA H
Hlsl. BOI97 @3 FolA 12(12.3%) & F9to] dAHA

g7t e Aoz #RHALB(P<0.05) U A 85
877%) FF€ LETo2 BRI ATK(Table 4). 4%
A 9ot e Aoz AYE 12TF F oW &
oA EAHAD 8 dFE AE 4(4.1%) TF
gho] X5 & A= oAt 5L EFoA
22" P. aeruginosa 1 T3, ZF A ¥ K
pneumoniae 1 59} S. aureus 2 5 FolUY. 3
¥ AAE2 BOIY 4434 o9 g AWEY, HyFA
< 20 AAFAA d2H o E JMA HAe S.
aureus 1 ¥FE 5%9°] B384 31 (Table 5), &3 &
20 A % 5 A A(25.0%), continuous ambulatory
peritoneal dialysate (CAPD)Y & 3 A 2 1A (33.3%)
AM ddH oz 97t YUK Table 3). #o] £l
Z1HhA 9 AEE GAAH st ANd T HE
1,439 H|3), RATL BT 2.168 24 ¢ AU
(P<0.05)(Table 6).
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Table 4, Comparison of clinical significance in broth enly isolates and isolates on plate

5 : Mo.(Te ) of 1solmes
Culture interpretation

Broth only isolates [solites on plate
~ Contaminants . o TS5 (81T - 175G
Clinically significant
urelevant £ (8.2) 99 {311.%)
relevant 414.1 1900 (41,00
Total L 97 (100.0) 464 (100.0)
Table 5. Broth only isolates from CSF
Microorganisms Mo %) of Isolates RO aPCliniely
Sigmificant Isolates
Coagulase negative staphylococei — Ti35.0) : I].
Viridans streplococei 3(15.0) ]
Ciram negative bacilli 5(25.0) 0
5. anrens I (5.0 | {10000
Anacrobes J(15.00 0
Candida spp I (5.0 it
Total o 20 (100.0) 1 (5.0)

* clinically sigmificant, but not refevan

Table 6. Time required [UT |Jl..[u.[|n|| of clinically relevant and 1rn_|‘_l.1|1[ isclates in broth culiures

Clinic LLIIv relevant isolates Clinically irrelevant isolates
Microorgunisms . Days to detect, i o Days to detect, P-value
No Mo, .
miein 1r'.Lr|1=_1:I MCan |]JH'I}_.!L':|
CNS = - 1 1.8 (1-3) 120 26(1-7) <0.05
Virndans streptococei 6 1.5 (1-2) 48 2424 <(.05
&, aurens 83 1.3 (1-2) 42 L.5{1-4) NS
E. coli il 1.5(1-3) 19 2.442-5) <f1.015
P aeruginosa 52 1. 301-2) g 2.4 (2-4) <(h015
K. prenmoniae 44 1.6 1(1-3) 7 |6 1-4) NS
Abbreviations: t\_‘: congulase negative staphyloe ceil NS, not r:_qu]i-_-:nn x
o F %< FA Xsigivh. BOZL £8 HA5 20 7
A F 11 HJAS%)7E AR AZEHIY A

£ d7olA BOIE < 88%7F 2872 BAHI a7ez B u vo]lg| 24 H4uteo] AHE B
o9, 53] g AFFHAY A& FEuA AL, ol F BFF7 T3 Ex AolA P
W FE F 2,008H A F 4102%)° E2st] v g & 3t FABAEA) otr gAHoz 9ot g™
Aozt & F AU °|E 4 FFE Byo B ez AdET. olF A8 B3n(57)dM HIY5AY
2|® P. aeruginosa 1 &5, X3 oA Ed K. AEE 71 A &2 BAe H 3 Ao BOLt
pneumoniae 1 FF9} S. aureus 2 TF FL2A 23 EeHY 2dRo g ool stu, AESS A3
WX 2219 397 7H3 g8kt BOI 3 4433 Y5 HAAT SFuR witS dstn 3o
o7t e 12 3F F Z2F NN WjYE RHol 5FF MEE 713 @AM BOIZF gAAoz 9ogle #
2, gl e STMAE AHe3te Aol gasd d 7HsAe]l EolAA T, CNS7} BOIte 2 Basd
o3 Al s S AT 2gdez 53¢ & Atz AHch(5-8). Philips &

vho], A s wgdMEe BOI20 FF F XX (6)9] Aol 23, 874709 WA+ HAA F 114
A7ae] EE 13990 gz 29} 3 AA13%)NA FAMLS Bded 2 F 21 FA
3, o€ olu] B& wgoA Eel= oA AN8AH (18%)e HFTIdolv HES Agoz AH WYl
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R, YA 93 FAHMB2%)NA vgd & g0l
fith. o3 BOIe 3278 A<A Eel=Aar, 2 FAAA
8 IFE 799 fdFeIdz, dHA 30 FA
9] BOI g2 ed#o|dl, Philips 5(6]& A
AL 2l H H28 F A7) W& v LaH(H |
i @erstgch. 8kA| %, Philips $(6)9) =&de 24
19 BOU} HA4d HEJGAH HEHUAEA, oA
o FAwAANE wIHAEA N g AFo] Ho
AR o}, BOI YA 249 d¥H .Y KFe
add 4 gt B dF¢AE 938 K Fd 3
A F HAE FaloA 9@ 3] g7 W& H3F
F94 AE A FLA4E Y 5 AJAT,
RE 82 7$ Propionibacterium spp. 52 ¥714
Tl o Zde] 1-14% & AASEE THIO v Fol
gasdtmn(59), £ & AT 71T FL oMAT, A
Hed w oM Heude FoF 449
Cryptococcus neoformance”’} BOIZ 5Y v £2|d 7
Hol £ A UARN7) W E (Aniy, wiFE: v&3
#3) Propionibacterium spp. 5 @714l I
5 Aol =¥ F& F&37] 98 THIO ¥idd
o] Aot weld MY Hegd A9 AF
A Agto] zte 9o g wH ¥ o, oS AAM A
E A9 HAFHARA, AF HIEES AU HA|
T AARA FAEA] gL FHHE HE{FYE BF
THIO vjA] ol FaujFste Aol W sdittn Almd}.
HA5d 9o T A FAY A$E AFEH,
ZauA wjFe FHujA ] AFE R FFFo
A @7 W2 F =7t F3 ¥ AA &, EF
EAde wWjgdMe FE£E & Ut B dFdANE
379 EHEMY HAA A £2€ BOI 3 1 FFE
ARz gort YA ERFEAY HAe QAF
TR 7 #-g3ictn B FFEAAA| G F
A4 =xuld B d4A 99Ut Y Borrt ¥
A= AT Momis 5 (1]0] 4 TApujYellA ul
4® 36702l Bole 93A oloj& xAte 2 A, ¢
AHRoz BeAdo] dFAHE <7F $1%13L, Reinhold &
(10)o] BHAH HIAFLddA Ed 121 TFE =
AHgr A3}, N. gonorrhea® A ne FTMAN =
2o HA gkrlm k. 3, N. gonorrheas] ¥z
£ 98X e THIOZ} o}l 543 FaujA7t a3
A, AAHez UAer ¥ FAEA wWIFRde
AAA 7127 B 7] HAAA Fo] EEE AL
2 437 b i) v go] @ol = 4 FauA
o] At g2 v & HHAH|X R3jctm st vh(10].
ol A el BOI FFe YR 997t e
o BdE 10% nwHer Ao FARYE =%
3 AP ozny HAFE FE3HE AR F
AFE FZ2Wgo)l Foin Ao 19708038 o
AZ@NA & AL AT, Silletti F(2]9] Ead] 2
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3 520700 HEEY HAAE NS TFHS W 454
A (8.7%)91 A BOIZ} £ HAU L, ©] F 3AAT] A
8ol 9L FATT FHa gloA FHIFAl THIO Wi
g Bggsdittn YZHAG. AAFTA 2 THIO
7t 9 ALgEHE ol & F st U1 %S FA
d & & vte A " Eoltt. FX|g, £ dAFdA ¢
Aoz o7t dE Aoz AYHe I FL
THIO vi oA = ¥R gskn, 318, ¥7)
A ko) e A AT YA xAE #E
PR o M o] wfjeko] o] Fo|FTHH, THIOS Z2
dA FFuA R P71 FREA oge] B Ad
Hol7] W&ol §71A3 WY 93 THIO FTWAE
AHeE Fo e UvH(1,2). dR2Fe HEy Ad2
2R AAe YirE 57 F835206,8,11], ©F
g 2aAoz AAE Ndgm ¥ AIJE TFo|
29E 71540l BolA wg AT E Fol7lEte
odTAe FalFgoen YAooA EdE 24T A
2] 7} @olA THIO Wi o] ¥¥83vH(11).

THIOO A ol Z&E w714 2™ ALE ¥lz3)
B, S gureus$t K pneumoniae® A&y 444
2oz}l A dECl dXF YUt fUND FE
H)&] IR A o wa] AFFHP<0.05). ol A
3 e dAFY AS 57 BobA ] AA
A7t £ A7) W Eo cRE 29 oA & L
Setoz #FAY F Yz, FHMAGAE FA A
g2 I F IR A FFA 7L 43AE o
7t Be To WYL S Eole U 2ETE ¥
oz 3 BHLF FF XX E F3A e dA
& 3B THIO 57 ¥iA & AgFH 22 AHE5o]
of & Ho|t}. RS 7

ZEH S THIO HAMAE o] &F FTFHLE =
3, HH g, BatENd Fo| wdde F&3AL,
9, =xud 2 7l A v Fole THIO 7
o] ¥ a3ttty HedHAt.

2 o

B & AY, 23, A, 59 Fo Gl
v T &< E017] 93 thioglycollate (THIO)F <]
ZTUAE AHEEE Ao ARH o, A2 F
TR o A gt £8) ¥+ T (broth only isolates, BODS £
dTY JHeAel B3, 433 99Ut HolA v E&A
&AolA £¥ A2 BaH3 3. AAEL BOIY
433 oo g xASt FawiRY €84S HES
At 2

oy o97d 79 3E B¢ S E A, 274, ¥
Hed A T F 2,008 HFAE FYH o2 ZARIA
t. 2E HAAEe HAuix ¢ THIO STHA o &4 3
ZHAch FIAQA HAA AAZRESL 829 977
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22 AE3A BOI 94334 99 & ARG, 434
oele] J1Ee Ol 23 FTAE vtFEAAY
g4 AHES ARNE A @937 dvide &
o2 f#etd Agold, 44 9oyt AT & Al
71o] HujRldlA B T FTuR wige] da
= Fog F3Y.

2 2,008 734 F 512 ZAAA 56174 FFL
BalElglen o] £ BOIE 97A(17.3%)°1Ut}. #ol
B4 36589 BRSS9 AR B o FIIE
AE A HAMAANN AF d9 AF 62.3%
(289/464)7F 4734 et e v, BOIE 12
TF(12.3%)%0] 433 o7t Iz, A 85 &
Z877%)c LT AIGHAT. 943 99t
AdE 12 7F FA 4 FF@A1%)T0] A X5 4
g e "4 W8 o AANeH, P
aeruginosa 1 37} B-oA, K. pneumoniae 1 T3
o} 8. aureus 2 TF7F 23 9| A] 2ad 3994

4 B A e F 2,008 FA F A
A g "e¥ BOUL wiIddE AL 4 AA02%) &
ety i, BOIQ ¢ 90%7F LATFLZA dAHA #
Tl £0] HrETE 238]3 BEad IFA ALE
& g o3 ARg. gty FEuAE &
7, H35d BEouEMd Fiut AHHoz A48
€ Aol ERAY Heolt},
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