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b-Lactamase���
Metallo-b-lactamase 4 �� (IMP-1, IMP-2, VIM-1,

VIM-2) �����	�
 primer ��
� PCR �
��
8)�
����	
����
���
IMP-1 �� K. pneumoniae 6 ����� DNA �

Smith �����������9) XbaI !"#� $
%&'()%*+,-./0 (Bio-Rad Che# Map-

per) ��
�-.� 1�$2)3�45�
� $
2)3�678�9
�: Tenover ������

10)� -.;<: 200 V, pulse time : initial time

3 s, final time 60 s, 14=! 22 h -.�
�

Table 1. Laboratory findings on onset

Peripheral blood Blood gas Biochemistry

WBC 28,000/ml pH 7.176 Na 140.1 mEq/L
stab 7> pCO2 63.2 mmHg K 4.93 mEq/L
seg 30> pO2 26.1 mmHg Cl 111 mEq/L
lymp 60> HCO3 22.5 mmol/L Glu 159 mg/dl
mono 3> BE ?5.8 mmol/L CRP 0.06 mg/dl
RBC 322@104/ml Lac 15 mg/dl
Hb 9.4 g/dl
Ht 32.3>
PLT 13.4@104/ml

Fig. 1. Abdominal X-rays findings and abdominal operation views.
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. 7��8# � �$ 29:;%<&�&6 ��
'�=��;>.(?)*@�� +�',-.AB�
C/.0��D��� �$ 47�.EFGHI�12
�3#������
'4J�$ 46� �K. 908 g� L�J5�.MN.
(?)6�����5� 789.OO:;� SIMV

(Synchronized Intermittent Mandatory Ventila-

tion)��
+EF��0PQ���<.=PR�� 
�>?@5A*�� BCPDEFG�0��� MST
U�.HMVIJ0WK�MLMX=�0��5�
CRP.0.06 mg/dl��L�J5�.NOP�YQ��
MSZ[�.WK�\C-]^_`^[�0�� MQ
Rab0MSP.NO�YQ� (Table 1)� DE� X

TcU�.dV �%�0%�WX�Z[Y�0��
ef-%g�hij2kl�YQ� (Fig. 1A, B)� m
:9:ef-%g0Z[ � \]�no�pqrst
u� piperacillin (PIPC)0 vancomycin (VCM)5�
����D���!".$v�wx�y �� 10Jz
^�{,_M5|}��� =�D`g�C/5y~�
����� {,_M�a�� NICUX�D�_��`
�5|}����L�J�D�X�b�5�0����
 H � D�_��`�|}�D� !".wx c
����� �$ 47� NICUX�&D��|} � e
f%���d0
+efgh�5|}���� ��k
l�.��s��ijHI80 cm�0L�HI�%k
lHI:}�%�H��BCPW��mx0Z[�n
o�0�� L�E5ef%�0�op 40 cm%��
�d � 
+ef5gh���� CIHPq�.0�
PHQ� (Fig. 1C, D)� P�� ��r(���D�� M
S� s���t&9: K. pneumoniae5u1����
�����
���
Fig. 2�v�4w�4�;>�y1� ���� VCM

�/x P5I ceftazidime (CAZ)HI cefotaxime

(CTX)0��y�z�� CRPP. 30 mg/dl=�:
; �5���EF� ��!"0D�{ CRPPD
|��}� ��  H �$ 54�g4~�� :;
�0�� =�DEklDwx ��� &D�|}
 � ¡K.¢� ���ef�%�5q� � LLH

Is�5D�X��( �q�-D`g�'4 ��
�L05�C � D�X��0
+ef� gh�5
|}���� �����y�meropenem (MEPM)�
�0 ��.EF!"� ��� MNP£��{5lI
�� X�)P��5¤�0PQ�� �$ 619:;%
<&� & � |��I�¤�0P:� �����0
MA-1t¥¦�;%<&� & � � !"� DEk
l0D|��8# � �$ 237���
0PQ��
������������
1�^����r(���MS� D�� s9:u1

��� K. pneumoniae � VITEK32�9§¨��M
©ª��}Q�y�«¬-­®��¯� Table 2�
y1� VITEK32�.� ampicillin (ABPC), cefazolin

(CEZ)�9§ cefmetazole (CMZ)�MIC.°R� �
-0�#���5� CAZ 16 mg/ml��z�-� PIPC,

cefotiam (CTM), CTX.«-0�#���� Aztreo-

nam (AZT)�9§ imipenem (IPM)�MICD}HQ
�� ��}Q�¨��M©ª��92y�«¬-­®
�.� MBL�8#P AZT�MIC. 0.03 mg/ml0
�O�}R�MIC5°RP:�R�L05�±���
�2 PIPCD 8 mg/ml0}HQ�5� CTX.MICP
16 mg/ml�Y:� VITEK32�²4 mg/ml0(?1
20�³P�1�0��� �´� ESBL�hQ�5�

Fig. 2. Clinical course.
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Table 2. Antimicrobial susceptibility test of K. pneumoniae

MIC ( mg/ml) MIC ( mg/ml)

VITEK32 Agar D� VITEK32 Agar D

ABPC �32 128 GM 8 2
PIPC �8 8 AMK 2
CEZ �32 256 MINO �2 2
CTM �16 8 CPFX �0.5 0.06
CTX �4 16 LVFX �1 0.06
CAZ 16 64 ST �10
CPDX 32 CP 4
CFPM 2
CZOP 8
CPZ/SBT 16
CMZ �64 128
FMOX 32
AZT �8 0.03
IPM �4 0.5
MEPM 0.5

� Agar dilution method

Fig. 3. Confirmation examination of Metallo-b-lactamase-producing.
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Fig. 3A������ clavulanic acid (CVA)���
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�5.�� ���#� 30�����[�M:;	

O�MBL� -���34#$%
&<�' 7_� 2

�9���b}~���
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�¦>	^.
O� 11_�	? 5�§]�@¨�©7
ª�[.�� K. pneumoniae L Enterobacter aero-

genes� 2-¥�MBL� -O��34
& A-¥L
MB«¬�£­®5¯�C°	
­�e7��¯��
	
O� ±±D².³�O K. pneumoniae� ´3.­
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 (Fig. 5)& #o��3
4
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	^.
&

Fig. 4. PFGE pattern of MBL-producing K.
pneumonia isolated from six patients (1:
A case of necrotizing enterocolitis).

Fig. 5. A case which two kinds of Metallo-b-
lactamase-producing bacteria are isolat-
ed (K. pneumoniae, E. aerogenes).
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A Study of Metallo-b-Lactamase-Producing Klebsilla pneumoniae

from Neonatal Intensive Care Unit
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We experienced a case which is suspected to be a hospital infection of Metallo-b-lactamase (MBL)-
producing Klebsiella pneumoniae. The patient who became an origin of the infection is a girl whose birth
weight was 539 g. On the 46 days of age she fell into the shock with the decline of SpO2, abdominal
distension and bloody stool. Under a diagnosis of necrotizing enterocolitis, the necrotic colon was removed
and the artifical anus was made. This infection could not be controlled by medication of ceftazidim,
vancomycin, or cefotaxime but by medication of meropenem, and her life was saved. IMP-1 type
MBL-producing K. pneumoniae were isolated from the culture of her blood, ascites and stool. Because the
MBL-producing K. pneumoniae were also isolated from two other infant, the hospital infection was
suspected, and the stool culture was proceeded from all of the infants in this ward. Consequently the K.
pneumoniae which was isolated from the 6 infants including the 3 infants above and the same electropho-
retic pattern was obserbed by PFGE analysis. The prevention of contact infection was carried out, but the
MBL-producing K. pneumoniae were isolated from 13 infants finally. Because the immune sysytem of
prmature infants are immature, the spread of antibiotics resistant bacteria is a very serious problem.
Careful monitorings of the antibiotics resistant bacterias are needed in Neonatal intensive care unit.
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