7|=ZtSxintetE(X|  M10® M2Z 2008
] Korean Biol Nurs Sci 2008; 10(2): 131-40

+ERR0| DS} STHH| LA 25t ot
- E oL [ .

S0l - BEar

'SA St R ZEE| MEZISAL A2 st 7HSOHS! HAtnHY cZ sty 7tSost 7S st ma

A Study on the Bacterial Contamination and Antimicrobial Resistance in

Expressed Human Milk
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Purpose: This study is about safety of the expressed human milk by investigating its bacterial contamination and antibi-
otic resistance of the microbes in the expressed milk. Methods: The data are collected from the 156 mothers and their
newborn infants in NICU of U University Hospital from January 2004 to September 2005. Results: 1) The expressed
human milk was contaminated by Staphylococcus epidermidis for 66.7%, Two mixed bacterial strain for 11.5%, Acineto-

bacter species for 8.0%, Klebsiella species for 4.6%, Staphylococcus aureus for 4.6%.

2) The microbes in the human

milk had high resistance to the Antimicrobial agents: 77.5% for Penicillin-G, 66.6% for Oxacillin, and 63.7% for Cephaloth-
in. 3) The distribution of microbes showed a significant depending on the place of the milk expression (p=.020). In par-
ticular, mixed bacterial strain was found more in the milks expressed at home than the milk expressed at the hospital.
Conclusion: This study shows the importance of systematic education of feeding process in expressed milk: poor man-
agement of a breast pump, inadequate hand washing and imperfect breast cleaning explain the reasons of contamina-

tion 156 cases.
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Table 1. General Characteristics of the Objects (N=156) 2. 29 £ AHEM
Characteristics Category Frequency % Mean g ‘/F;é] “—é}ﬁ%/\é—% Table 29]' K H:} ‘/FX] 7ﬁ°ﬂ *é‘/"v ]
Age (yr) 24 or less 7 45  306yr & sl 23t 97 15122 96.8%, o M| il 2}
25-29 45 288 =
2034 g3 30 RS 5= 3. 2% 0 HF9E Eolv e
35 or more 21 135 Soz o 283 797} 146702 93.6%, 1A 0}%
Delivery type Vaginal delivery 62 39.7 AL 71 10H 0.2 6.4%%A T}
Cesarean section 94 60.3 o ax) | o .
2] HpH o g Al O =
Delivery place Uuniversity hospital 84 53.8 ST T = AFs 7] ARge] 96%8(61.5%)
Otherhospitals 72 462 o7 7P oton) S §57] ARl 428(27.0%), &
Gestation period  Less than 28 4 26 35 wks 2.0 ™ HH o0x== = o=
7 oz - 7= ARES 2=
e o vt s ey | CH7HIBEOLSROE R §5718 A8l meE
33-36 63 404 S8k
37 or more 65 417
& 3 e HollA] 33k %971 9478(60.3%), 18
Weight of Less than 1,000 4 26 25%0g . e °r N
newborn (g) 1,000-1,500 16 102 Ao A ‘r@bﬂ' 971 62839, 7%)01 e g B ogEH
;ggggggg i; ;gg £ YEAE7 10271(65.4%) 0= WAATE 5471(34.6%)%ch
2,500 or more 73 468 \egam.
Gender of Male 86  55.1 27|82 2R83) oy 1387 2] 47| A= A E
newborn Female 70 449 o _
Total 156 100.0 o] 98 (71.0%) 2.2 74 Won 1 thgo] B A2oz 34
8 (24.6%)°] 2Tk,
2 R A nsA e SRV e v 3971 139
Table 2. Characteristics Related to Expressing of Human Milk H(89.1%)01R o, 45 9] HE LS ke Hor} 137
(N=156)
Content Category Frequency % Table 3. Microbes in Expressed Human Milk (N=156)
Before expressing Hand washing Bacterial strain isolated Frequency %
‘,(Ies 15; 922 Pathogenic bacteria
B Ot leani ' Acinetobacter species 8 51
r(\e(as cleaning 146 936 Klebsiella species 5 32
Nis 10 6. 4 S. aureus 4 26
) ' S. epidermidis+Acinetobacter species 4 2.6
Expression method By hand 18 115 S. epidermidis+S. aureus 3 1.9
By manual pump 42 270 Enterobacter cloacae 3 19
By automatic pump 9% 61.5 S. epidermidis+Bacillus cereus 2 1.3
Expressed place Hospital 62 39.7 Bacillus cereus 2 1.3
Home 94 60.3 S. epidermidis+Enterobacter aerogenes 2 1.3
Maintenance lcy 102 65.4 Stenotrophomonas maltophilia 2 1.3
Low temperature 54 346 S. epidermidis+Klebsilla pneumoniae 2 1.3
Cleaning of By water 34 046 Gram negative bacilli+Acinetobacter species 2 1.3
breast pump* By heating 98 71.0 £ coli+S. aureus . ! 06
By detergent 6 44 Stenotrophomonas maltophilia+ 1 0.6
) ) ) Klebsilla pneumoniae
Learning experience  Hand washing
Yes 139 89.1 Subtotal 41 26.3
No 17 109 Non pathogenic bacteria
Breast cleaning S. epidermidis 102 65.4
Yes 137 87.8 Staphylococcus capitis 8 5.1
No 19 12.2 Staphylococcus hominis 2 13
Cleaning of breast pump Staphylococcus haemolyticus 1 0.6
Yes 96 615 Staphylococcus simulans 1 0.6
No 60 38.5 S. epidermidis+ Streptococcus oralis 1 06
Total 156 100.0 Subtotal 115 737
Total 156 100.0

*N=138 (excluded expression method by hand).
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Table 4. Microbes in Expressed Human Milk by Bacterial Strain
(N=174)

£ 96'8(61.5%)°] W=

Bacterial strain isolated

Frequency %

Pathogenic bacteria
Acinetobacter species
Klebsiella species
S. aureus
Enterobacter species
Bacillus cereus
Stenotrophomonas maltophilia
Gram negative bacill
E. coli

Subtotal

Non pathogenic bacteria (Staphylococci)
S. epidermidis
Staphylococcus capitis
Staphylococcus hominis
Staphylococcus haemolyticus
Staphylococcus simulans
Non pathogenic bacteria (Streptococci)
Streptococcus oralis

Subtotal

Total

—_

— N W~ 0100 O~

8.0
4.6
4.6
2.9
2.3
17
1.1
0.6

259

N
o

Y
—
[e)]

66.6
46
1.1
0.6
0.6

- 4 N o

1 0.6
129 741
174 100.0
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3. & AXI E-?r o| []|AH 21

FREA0] uAYE 2= Table 37} o] 314 1567
Lol A T B/ dAlRte] Eef gl o Hed
Aleto] 41722 26.3%, BIY ARl 152 73.7%
2 5=

THEG 1567004 welE o5 174719 e
AAte] 457 (25.9%) & & Acinetobacter species”} 1471
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%), Gram negative bacilli7} 27 (1.1%), E. coli’} 171(0.6
%Byo| o HHUA Al 12971 (74.1%) % S, epidermidis
7} 11671(66.6%), S, capitis’} 871(4.6%), S. hominis7} 271
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Table 5. Microbes by Characteristics Related to Expressing of Human Milk

Pathogenic bacteria Non pathogenic

ot 2

Characteristics Category N (%) bacteria n (%) X p

Expressing place Hospital 10(16.1) 52(83.9) 5.475 019"
Home 31(33.0) (67.0)

Expressing method By hand 4(22.2) 4(77.8) 2.052 359
By manual 8(19.0) 34(81.0)
By automatic 29(30.2) 67 (69.8)

Maintenance ley 31(30.4) 71(69.6) 2.569 109
LLow temperature 10(18.5) 44 (81.5)

Before expressing Hand washing Yes 39(25.8) 112(74.2) 0.502 479
No 2(40.0) 3(60.0)

Breast cleaning Yes 37 (25.3) 109 (74.7) 1.038 .308
No 4(40.0) 6(60.0)

Cleaning of breast pump By water 8(23.5) 26 (76.5) 0.656 720
By heating 28 (28.6) 70(71.4)
Detergent 1(16.7) 5(83.3)

Learning experience hand washing Yes 33(23.8) 106 (76.2) 4.251 .039*
No 8(47.0) 9(53.0)

Breast cleaning Yes 33(24.1) 104 (75.9) 2.796 095
No 8 (42.1) 1(57.9)

Cleaning of breast pump Yes 24 (25.0) 72(75.0) 0.212 645
No 17 (28.3) 43(71.7)

*p<.05.
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Table 6. Antimicrobial Resistance by Bacterial Strain of Expressed Human Milk (N=174)
win Gram Positive Gram Negative
S. epider- S. Staphylo- Strepto-  Bacillus . Acineto- Klebsilla Entero S mal-

n (%) midis aureus  CocCi COCCi cereus £ col bactersp sp  bactersp (ophilia GINB fotal
Antimicrobials 116 (100) 80(100) 120(100) 1(100) 4(100) 1(100) 14(100) 8(100) 5(100) 3(100) 2(100) 174 (100)
Oxacillin 91(78.4) 4(50.0) 10(90.9) 1(100.0) 4(100.0) 1(100.0) 3(21.4) 1(12.5) - - 1(50.0) 116(66.6)
Penicillin-G 107 (92.2) 5(625) 11(1000) - 4(100.0) 1(100.0) 2(14.2) 1(125) 1(200) 2(666) - 134 (77.0)
Ampicillin 6(5.2) - - - - 1(100.0) - 4(50.0) 1(20.0) 3(100.0) - 15(8.6)
Ampicillin/sul 1(0.9) - - - - 1(100.0) - - 1(20.0) 2(66.6) - 5(2.9)
Cephalothin 90(77.5) 2(25.0) 9(81.8) - 4(100.0) 1(100.0) 2(14.2) 1(125) - 1(33.3) 1(50.0) 111(63.7)
Cefazolin 9(7.8) - - - - 1(100.0) 5(35.7) - 1(20.0) 2(66.6) 1(500)  19(10.9)
Cefoxitin 7 (6.0) - - - - 1(100.0) 5(35.7) - 1(20.0) 1(333) 1(500) 16(9.2)
Cefotaxin 1(0.9) - - - - - - - - - - 1(0.6)
Cefepime 1(0.9) - - - - - - - - - - 1(0.6)
Ceftrzidine - - - - - - - - - - (50.0) 1(0.6)
Ceftriaxone 2(1.7) - - - - - - - - 1(33.3) - 3(1.7)
Aztreonam 3(2.6) - 1(14.2) - - - 2(14.2) - - 1(33.3) - 7(4.0)
Imipenem 1(0.9) - - - - - - - - 1(33.3) - 2(1.1)
Tobra 1(0.9) - - - - - - - - 1(33.3) 1(50.0) 3(1.7)
Amikacin 1(0.9) - - - - - - - - - - 1(0.6)
Gentamicin 63 (54.3) - 8(72.7) 1(100.0) 1(25.0) - 2(14.2) 1(125) - - 1(500) 77 (44.2)
Erythromycin 57(49.1) 2(25.0) 5(45.4) - 1(25.0) - 3(21.4) - - 1(33.3) - 69 (39.6)
Tetracycline 46(39.6) 3(37.5) 4(36.3) - 1(25.0) - - - - 1(33.3) - 55(31.6)
Teicoplanin 1(0.9) - - - - - - - - - - 1(0.6)
Clindamycin 15(12.9) - 3(42.8) - 1(25.0) - 1(7.1) - - - - 20(11.4)
Ciprofloxacin 9(7.8) - - - - - - - - - - 9(5.2)
Trimethoprim 45(38.7) - 7(63.6) 1(100.0) 3(75.0) - - - - - - 56 (32.1)
Rifampin 4(3.3) - - - - - - - - - - 4(2.3)
(X?=2.052, p=.359), HIGFE (X ?=2.569, p=.109), 5] A oxacillin®]] 50,0%%2L Staphylococci 1274 % penicillin—-G

ER7N(2°.502, p=.479), 53 A FU5=9] A *=1.038,
p= 308) 927] BE|(22=.656, p=.720), T A 9]
B WA H(=2.796, p=.095), 7 A 45718 2%
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S. epidermidis 11674 penicillin—Gol| 92.2%7} W&< 1
R 7P =9k 71 TR0 & oxacillin®]] 78,4%, cephaloth—
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tamicin®ll 72.7%, trimethoprim®ll 63.6%, erythromycin
ofl 45.4%= W32 bk
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9] g4HA] WAES HH ampicillin®ll 95.8%, cefalotin®]|
67.0%, cefoxitina®ll 59.1%, cefuroxim®l 8,4%%] WS 1t
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W50 A WA ES BH #HUA" A AlgEAsxy]
AG9] BtAoll = vt HlER 22 YAdS Bl #HY
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