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Microbial Contamination and Evaluation of Inoculum
Volume in Umbilical Cord Blood Culture
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Background: Microbial screening tests of umbilical
cord blood (UCB) are essential for stem cell trans-
plantation. We analyzed the microbial contamination
rate and distribution of isolated microorganisms over
10 years of samples from the MEDIPOST Cord Blood
Bank. In addition, we studied the influence of in-
oculum volume microorganism culture and compared
the yield and speed of microorganism detection.
Methods: Microbial screening tests were performed
using a manual method, which includes using an in-
oculum of 2 mL of plasma, a byproduct of UCB
processing from pediatric culture bottles. When pos-
itive blood culture was detected, each set was once
again inoculated with 2 mL and 4 mL of plasma.
Results: From 2004 to 2013, a total of 133,610 UCB
units were screened, of which 1,311 (0.9%) tested
positive for contamination. The most frequently identi-
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fied microorganism was Escherichia coli (34.6%), fol-
lowed by Bacillus spp. (12.8%), Enterococcus faeca-
lis (6.3%) and Klebsiella pneumoniae (4.4%). The to-
tal yield rate increased by 0.2% over this time peri-
od, although the yield rate of Bacillus spp. increased
by 8.3%.

Conclusion: The results of this study could be used
in many ways with both domestic and international
data regarding cord blood contamination. Also, other
microbiology laboratories using culture conditions
similar to ours could refer this study when preparing
guidelines. Finally, by detecting low levels of bac-
teria, we have contributed to cord blood safety. (Ann
Clin Microbiol 2016;19:1-6)
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MATERIALS AND METHODS RESULTS
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Table 1. Microorganism isolated from blood culture positive um-
bilical cord blood units

Potential contaminant source Frequency (%
Trypticase Soy broth, Hanil komed) 9 BEXAIALA Zolulek quency (%6)

H(20 mL, Thioglycollate broth, Hanil komed)el] A|ZALe] Az Skin flora 4.71
2ol whe} 7+ 2 mL [7.8]8 HEsIch HEG Lopujoky e Coagulase negative staphylococci 1.62
Corynebacterium spp. 14
37°C Low temperature incubatoroll 4] 747+ vijoksl3ic). 71448 Staphylococcus aureus 0.52
A, Altdolele] A7, gabe] a1, Ee 5w e AAo] Staphlyococcus spp. 1.03
HE golzo g #olslgy, A AREE 9ste] Al Propionibactetium acnes 0.07
Micrococcus  luteus 0.07
Rk g}k 19e] AT DEAIRE sigict. v lA Intestinal flora 59.69
T A9 F-55 18 & 79 B3k SAle] §le™ Chocolate Escherichia coli 34.64
Agarell ﬂlrﬂuﬂﬁﬂ th5 37°C CO; Incubatorol| 4] 4847k uljok Citrobacter spp. .77
shol ©4) 02 Sr=stolr). 79 wlok o)A Sobdo e sholet Enterobacter st. 1.18
2o Enterococcus faecalis 5.31
of ujebgell F2je]l ¢l 7-% Chocolate agar, BAP (Blood Enterococcus faecium 2.87
Agar Plate), MacConkey agarol] AltHujokst o2 37°C CO, Enterococcus spp. 2.28
Incubatorel] 4847+ wieksiglom, ko] WA Vitek 2 Klebsiella pneumoniae 4.42
. . ° Klebsiella oxytoca 0.59
system (bioMériux, Marcy I’Etoile, France)= o]-&3lo] 54}t Lactobacillus spp 201
oct. Streptococcus agalactiae 2.21
) _ Viridans streptococcus group 0.37
2. EWHIY ZAL HEE BE A Lactococcus spp. 0.59
Mogarnella morganii 0.07
HE Gl Sakoll whE ATl 7S flste] 20134 1 Pediococcus pentosaceus 0.15
HLHE 20133 7Y 8A7EA] ArElo] Al AAT}E A= Proteus mirabilis 0.15
8,12771'1‘% EH'%O = é_l-aa% 7,‘1’5!,‘6”]—215}‘ Proteus vulgaris 0.07
AE0 791 mlok o]k koA FEAS Ho S0 Serratia marcescens 0.52
A= 79wl ool gl A Hol= 4+ Candida albicans 0.29
4°C YAHAlol] Htx]o] QJul HAE AFH sto] 249 Lofuok Environmental contaminants 31.38
WAZEA, A 22 mL, 4 mLA HZEsch HEe Bacillus spp. 12.83
Leuconostoc spp. 0.59

Z~-oujokHl o 37° X 017]_ nl ok
ZeolulloF -2 37°C Low temperature incubatorol] 4] 7 Hol Burkholderia cepacia 317
75]'—"1, 79 ool ko 7 Bolsto] Fo] FAlo] 9= o‘l‘ T Achromobacter spp. 3.61
0| ool (AR&A], FARLAN oA ko) ek 7S 7 Acaligenes spp. 2.8
231, Al elekslodsiA = 2 Vitek 2 system (bioMériux) Stenotrophomonas maltophilia 1.69
o ol =R Pseudomonas  spp. 1.25
= olgsto] A3t Acinetobacter spp. 1.39
_ o= P Chryseobacterium spp. 0.59
3. &2 32 Mol D|ME HYHIIE 2IE FEH 24 Streptococeus spp. 1.92
Kocuria rosea 0.37

A xaek Zak B0 ANE yllok 7S 9lo 2
18 S Al vt widd7ke flstel 20124 14 Sphingomonas paucimobilis 0.29
FE 129747 AHE%F S A2 mL HE) 15,6397 20134 Flavobacterium spp. 0.29
8YHE] 20144 7974 HEZF 2 T4 mL BE) 14,1627 Morganella morgani.i. 0.22
o] telo] Tkd HAS- &lic). vu]AE uljokulH S vl | o Aeromonas hydrophilia 0.15
- ' o) Ochrobactrum anthropi 0.15

5

Al e Fdsi Elizabethkingia meningoseptica 0.07

Unidentified organism 2.80
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% T2 AR AANT-Sloll vk} 2] 5ol 647H(4.71%)
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(31.38%)5 XA ScH(Table 1).
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Fig. 1. Proportion of origin of contaminated microorganism according
to 10 years. Abbreviations: GI, gastrointestinal, EN, environment; Un,
unidentified.
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A F 470 ol AEFAR, 237 F 467122 1710
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74.5%% AAste] 747
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mobacter xylosoxidans, E. facalis, K. pneumoniae, Stenotroph-

WX, E. coli®}t Burkholderia cepacia

omonas maltophilia, Streptococcus mitis, Streptococcus pneu-
== At

moniae, Streptococcus thoraltensis7y 27¢ 1714 %
(Table 2).
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—?(4 mL) % 14,1627d 53 1327d°l HAEso] 298 7
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Table 2. Comparison of speed of detection of bacteria from cord blood culture bottles inoculated with 2 and 4 mL of blood

Speed of detection 4 mL bottle rather than 2 mL bottle (N)

2 mL bottle 4 mL bottle Total

Microorganism

Same day 1 day earlier

2 day earlier

only (N) only (N) ™)

3 day earlier

Escherichia coli 2

Bacillus spp. 12 4
Burkholderia cepacia spp. 2
Corynebacterium spp.
Achromobacter xylosoxidans
Enterococcus faecalis
Klebsiella pneumoniae
Stenotrophomonas maltophilia
Streptococcus mitis

—_ = e e e

Streptococcus pneumoniae.
Streptococcus thoraltensis
Total (N) 22 4

2
13 (1)* 35

S U S Y SIS )

1 (D*
1 1 5 13 47

*Bacillus spp. and Streptococcus thoraltensis duplicate detection.
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Table 3. Speed of detection of bacteria and Bacillus spp. in accordance with increased inoculum volume before and after

Total bacteria

Bacillus spp.

Incubation time Inoculated with

2 mL bottle (N/%)

Inoculated with
4 mL bottle (N/%)

Inoculated with
4 mL bottle (N/%)

Inoculated with
2 mL bottle (N/%)

1 day 66 (55.93) 69 (52.27)
2 day 14 (11.86) 17 (12.88)
3 day 15 (12.71) 29 (21.97)
4 day 9 (7.63) 9 (6.82)
5 day 5 (4.24) 2 (1.52)
6 day 6 (5.08) 1 (0.76)
7 day 3 (2.54) 5 (3.79)
Total (N) 118 132

3 (8.82)

11 (3235) 12 (24.49)
12 (35.29) 26 (53.06)
3 (8.82) 8 (16.33)
1 (2.94) 1 (2.04)
3 (8.82)

1 (2.94) 2 (4.05)

34 49
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(Table 3). TR HEF Sl g wi7|7 &= A=
R A kX el= Bacillus spp.2] wlokollA FEe]%ich

DISCUSSION

7] Byl Fejdtel whEw w|E el E2 7]l ut
2} 0-48%71A] U}OHM] B 3=3 9lr}. Sydney cord blood
bank (SCBB)2] 29352 5.4% [2], Tl A&5HA] AlgdS
Yol 0 FEL 3.19% [3]YS 1 uf], B A7 v]AE 2
AES 0.98%= A3 Uokon, i gl HAAAY Zgele
frogt HAE HolA Ect

SCBBe} A& 5 A] AltfE-2e89] 7% o] £3E5 vl L3
= uf W E22E A 232 2ol 4.71%, &3 B
H] 37| 50] 59.69%, $HET0] 31.38%¢]| 3L, SCBBE ¥]3to]
38.4%% 714 =& u§-S A sl A8}7]Fo] 33.9%, 3H
0] 6.5%, Hl37ITo] 1.8%5 XAk Ae5HA] A
G343 9 v)iT]Trol 55.8%F 7MY =2 HlES

AA P owm, BETo] 11.0%, dTol 55%F XAsck
[2.3].
E Al

280l A= Bacillus spp.2 588 & A=5H
Al Al 2ol A FAE|A] %2 Gram positive baciliZ 574
G Aow g Kokl T ARRLHE £871F 9 vk
FFo] 74 b, BAL, IVE S0z AT BT
<331 ok4hS 7H4 o} SCBBE: 3] 3-7o] 7hA whe- u]&-2 %}
A Zlog Hol A&7 FEE sl e &
At

-?49] 74;2-5—53—"”‘1 T AHE 2L 37T 11.0% (H

E5HA AHE L), 4.71% (vﬂDPAE o) o

88 Akl w18l 9] Al el Al

T HlEo] 384%% SHigkE XolE Hlrh23]. IR
coagulase negative Staphylococcus spp.S} Propionibacterium
spp = ZERAE o] Aol Frel WHE Foz A §
& AT 2od5I9S Aoleka 2stks). & Avfa
L8Y0]| 4 2] coagulase negative Staphylococcus spp.2}+ Propioni-
bacterium spp.2] Bl &2 2 1.62%, 0.07%Z vl$- gom @
29} 712 = AR}l g3l 9L AL Aog B 4 9lv)
L 371A] vl xjo]e] Zuiol|A] doluljoke] wbH-S- A+
o] 51, SCBB9} /H%E‘ﬂéxl zﬂvﬁ 222 As g E
AgsRiel. E AE 23 IR AAste] FlEEl
Zpol7} 9h& Aelet AZsi ot 713 Abg3bgn|E vl
23 FllEellAl 71 el 1}39}‘5“13"1] ulel] 2 Al
o] =it o iy 7 & FFo] Bl foldh Aol g

M‘:]'[9 ].

dolujege] A& #-fshe gol
2] vlE, FeldFell whE wiA] Bl vk 278 5 5 3
th. o] gloll Al AATE A== 7| REA ol whE el
|
=

|

F2 Aol & Wi,
=

ofi

(]

o] HHE Foplgell R VAL Aolel, 54l
oNako. A ZE. Z F4E, g o) miAuEe 3

L=
1ov HoHT Rl 2, = 1

28 o Y T2 RbelrHe). e A28 AAlE
boellolit AlAjote] ol A AF 3 AP & atAle] A
o] ol TR R LS STMIAR atAlel Fol 3
Ad e gleh =3 AY8S AAE Agsle 5] A4
AL dH o wlA] 9] v &-E 1:10-1:52 3P, 2% 1:102
=2 Atk ol Aol 3=l Wi gl gatAlo) 9
3} A g = 917) wljsrelH] 3]4je] ol |25 F
S UARHE]. 2 AE ol A 5] HikE
A BAE AL, AAEelste] BFALE AAS Zler
L

2

3

7

>
d

|

ek
-1

o G oA % T glon} 67 AAE A A
W AAEIE FF5Ae] ghom 7l Aol
2 9 7o) of Sl ALl

A} A ] Aol 2 o1ES lwdt Tl At



Da Hae Shim, et al. : Microbial Contamination and Evaluation of Inoculum Volume in Umbilical Cord Blood Culture 5

el Aoluepgel 10 mLe] 84-L WERRAE 40
skl H5 g5 AT 33 ) |l E A5
5wl HAEEo] 5.6%0lA 1.6%E At o] =HollAE
Zeoluljok] & g3t AHo| AFAEES LA A5 19
olE BEFsly Zohuljok] S A8l E AgE oo
&) Zeko 7 Fe S (low levelell U AITFS S48}
o] Wik Ho] gy | Ao Halth

gk o] Ae] 2 2 st whekr|7k thsol ek
=7 gorot, 7T A% nlgol m 27 22 Al
Al Bacillus spp. W42 2] g2
o, AE st HH ol A5 S48 Agsi
R vhA o 2 Table 28] wfe7Izto] 29k 22718] 71
£ AR 715 olgato] AlFulFAAS Aasilck
W, A2AZS B E 7] Sefo] wlkrIk Whe] ojmlgis
9} AL Aow A7)

Aol Wae A8, Al BAZ clsto] Lol
PPE Agehes AAAGIA FFedt Hel el HEe] Z

S ol IR AIFS A F Y AR walv
B4 geldztolt 44 A A2 9l
slo] $AolA HYHOR ol HslE AR AT A
AT ST gl A AAEE A il
gglof] 7)ok = glom, B AlNE 2287 Ak 27e]
H|=23k AL eNA 2132 nidstaat & w] AAke] At =
wo| Flem gk

ﬂ—‘

o.
il
i

r 1

i rlo o
r.l
B
2
=
gt
rlo

REFERENCES

. Lee YH. Cord blood-current status and perspective. Korean J

Hematol 2007;42:181-96.

. Clark P, Trickett A, Stark D, Vowels M. Factors affecting

microbial contamination rate of cord blood collected for transplan-
tation. Transfusion 2012;52:1770-7.

. Park JS, Shin S, Yoon JH, Roh EY, Chang JY, Kim EC.

Microbial contamination of donated umbilical cord blood. Ann
Clin Microbiol 2013;16:39-44.

. Umbilical Cord Blood Management and Research Act. Korea

Ministry of Health and Welfare, 2011. http://law.go.kr/ [Online]
(last visited on 30 November 2015).

. Kamble R, Pant S, Selby GB, Kharfan-Dabaja MA, Sethi S,

Kratochvil K, et al. Microbial contamination of hematopoietic
progenitor cell grafts-incidence, clinical outcome, and cost-effec-
tiveness: an analysis of 735 grafts. Transfusion 2005;45:874-8.

. Weinstein MP, Mirrett S, Wilson ML, Reimer LG, Reller LB.

Controlled evaluation of 5 versus 10 milliliters of blood cultured
in aerobic BacT/Alert blood culture bottles. J Clin Microbiol
1994;32:2103-6.

. Park DS, Lee YJ, Yoo SJ, Cho JH. Evaluation of positive rate of

aerobic BacT/Alert blood culture bottles by antibiotic usage and
inoculated blood volume. Korean J Clin Pathol 2001;21:343-9.

. Winn WC, Koneman EW, et al. eds. Koneman’s color atlas and

textbook of diagnostic microbiology. 5th ed. Philadelphia, PA:
Lippincott; 1997.

. Shin BM and Paik SO. Comparison of vital automated blood

culture system and mannual blood culture method. Korean J Clin
Microbiol 1998;1:97-103.



Ann Clin Microbiol 2016;19(1):1—6

S LELE
MOIZ|A 02 RAE X HET B

BC|ZAE MBSt

AChell, 23", 891

HhZ: Aol A ZERAIE o412 98] Bakst Alcfale] B 7 elek olol # QoL 1017k9] slE)E
£E Aol n A 251% 2 B4R Fol BEol vislel BAgch ek AEekel Fko] AlEulaell m)A
ool disto] obrmzt sigint.

el Aol A AU o] YAE

Q) ke Zohulekol 2 mLA AEelo] SR AWt %
QHH oz shlele] FAlo] Holt A%, WA 7

272 mL, 4 mLE *Fslo] 2289 Zolufdgell A Eslich

A1k 2004135 2013W3714] & 133,610710114] v]8E 2375E 1311722 v 8E 295 0.93%S et ATl
Escherichia coli7} 34.6%%Z 714 &2 v]&S XA o, 317472 Bacillus spp. (12.8%), Enterococcus faecalis (5.3%),
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AE: Al 2930l o] 7|E xR Tuie|o] A5} A ofe] Wwog I8 o &Aook mdk B AlE
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level)oll W M-S AEH WozA ANAebAdA =lel 7]ofs}ict. [Ann Clin Microbiol 2016:19:1-6]
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