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 13!�"�� �#�� b$ Haemophilus influenzae (Hib)
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�� 12�3�� 24� b-lactamase producing amoxicillin clavulanate resistant H. influ-

enzae (BLPACR-II) -56�78� �� 394� b-lactamase nonproducing ampicillin resis-
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H. influenzae 4� i5� TEM-1$ b-lactamasej
k��� ampicillin (ABPC) ��AD6l(fB)
D� m�� penicillin binding protein (PBP) 
7n�
Q[o� b-lactamase nonproducing ampicillin re-

sistant H. influenzae (BLNAR) -��� ABPC��
AD8(W9p(fB�1q4)* BLNAR-4� ABPC
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X����¨©� ¯J��94a¯° 28,600/ml,

CRP 26.22 mg/dl, �J��94ba 157 mg/dl, c
8 mg/dl, E±° 2,864/ml, d±° 245/ml, �J* H.

influenzae type b (Hib) CM�,� �J&'()K�
94²³w´�eA%��)*
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methasone sodium phosphate (DEX) 0.15 mg/kg

1� 4� 5��� meropenem (MEPM) 30 mg/kg 1

� 4�� cefpirome (CPR) 50 mg/kg 1� 4����
�������	
�� �� ���� CRP�� ��
������� 1��
�� 5��� �����	��

��� �!"#$#�% Na 134 mEq/L &'(

)*+� ,-�.�/#$012�	�)3��
4$�� DEX5��6789:;<&=>?7 38@
����	��� 8��� ����AB7C�� 30D
40E�FG.H�&I+� ����*6J����
KL#$CMNOP.	�$?�� 10����Q�R
S.�TIU)V�� W�X�YI�����(Z[
�\�CIT� 26��� ]^�_�` (ABR) ���
A� �a&C V�bc���deA	�f� IDVg
��hiCjk�l]�AI3m&.n	4?� 30

�����op
��

� � 2

q rs 5tu� vw� x 7,383 g�
y zs ���
{|�s }X 1tu RS:~������
c��s 2005� 5u 2�6+�Z� 5u 4�� 23

i� 38@���.	�$?)3�.� � !A"�
�BU�� 5u 5�� 40.3@ ����	��p��
�#���� �E�����.	�$?�$%.�&
4?�� 5u 6�� ��.���7���p�w��
��X�����3'p
��
'pi��s 40.3@���� ,-�()� �����

Kernig��� �����	���
'pi����s �����A��� 14,300/ml,

CRP 27.1 mg/dl, �����A�� 96 mg/dl, � 6

mg/dl, ��� 1,060/ml,  �� 130/ml, ��¡ Hib

¢£�b� ��¤*¥+¦��A§¨©ª^,«�	
���
� �s Hib�67¬-^���&�
� DEX

0.15 mg/kg 1� 4� 3��� MEPM 35 mg/kg 1

� 4�� CPR 50 mg/kg 1� 4���������
��	
�� �� ���� CRP�� �������
�� 2��
�� 3��� DEX5��6789:;<
&=>?7 38@����	��� 5��� Kernig�
�A®¯
�.,-�()� �����	��� 6�
�� �Q�RS.�T°±.	�$?�� 11��� �
���.®¯
²�³´�µ76¶�IU�� 13�
�� ����KL#$MNOP�	�� 16���A�

� 1 .·��/ ¸�0 1¹
DEX: dexamethasone sodium phosphate, MEPM: meropenem, CPR: cefpirome
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� � 3

8 9: 2; 5<=� >?� @A 13 kg�
B C: �� ��� D� ���
EF�: G� 3<=HIJKLMN�O�
"��: 2005� 7= 23�PQ 39.2R��� �
�� D� ��/���2� ST3UV7WXY�ZP
[\]�^�12�� \]_��\7�/�
�`Q�7� 7= 24����ab�Q7cd$/�
���bWd�� e�������fgh2W-i/
ab�Q7W-ijk/l��� 7= 25��� S�
mnopIq3UV7� r�sj�tu2W�6mn
v�3UV�w�O�t-�67��
�6*xy: 37.7R��� z{�|| !� }"

�~� Kernig#�� �$�%���� �"$&�C�
W-��
�6*��xy: "$�� CT����||'�j

k�xy/���2�� ������(�� 23,700/

ml, CRP 23.03 mg/dl, w������( 171 mg/dl,

) 0 mg/dl, f�� 2,032/ml, ��� 0/ml, w��
HibX��!� w�*+,-���������.Y
�����
� �: Hib3Pi�/�w�O V�7� DEX

0.15 mg/kg 1� 4� 2��� MEPM 30 mg/kg 1

� 4�� CPR 50 mg/kg 1� 4���0�1�42
���7�� @�� (��� CRP#� w������
�� 33�7�� 1��� ��w�����3 12*
�� 2�4�w�����f�� 27,300/ml, ���
3,093/ml w��5��� ����� 7�7� 6¡
��¢/ �
��/£��� 3��� DEX¤73
Pi¥¦Jp§ ¨u2i 38.9R �������
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���-. /0�12��
"$�� CT��xy�� 43�7�� 1��� ||
'�jk���� 6��� ®���������� 15

��3�� ®������
�/���2��

� 2 9¯��: °s; 2±
DEX: dexamethasone sodium phosphate, MEPM: meropenem, CPR: cefpirome
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������������
���������� !"#$% &'(� ��)(
*+&,$�-./0!1�23451 6789:

; <4;-5 =>?@A6BC:D !EFGH"I�
HibJK�L451(MNOP!"#� Hib!QR 
�STUV��WR�XYI$% Z[\(��� ]^
�� _`ab'cd!efI� g,h, H. influenzae

i 3 jklmn =�� 3D
DEX: dexamethasone sodium phosphate, MEPM: meropenem, CPR: cefpirome
1) 1o> 2 : 30, 2) 1o> 15 : 00

i 4 pqar CTst =�� 3D
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����������� 	
������� (BD)

�� (�)������� (BD) �� (�)� �����
��� ��	
�������� �� (�)� 4�
5���� �!� (�)� XV"#	$% & �'(�
)*+ X,-�!� (�) .*/ V,-�!� (�)�
0�1�234 (�)� 5678�29 � ��:;��
)*+5678�234 (�) <�=>? H. influ-

enzae @��A� Rap ID NH �BC�� ��DEF�
��AGH I.� �����)J 92FKL��M�N
�# (BD) .*/ 93FOL��M�N�# (BD) �P
�A� BACTEC9120 (BD) �Q�����RS��
)E��RTAGH
�����U.*/�V���U��  WX!Y 3

ml ��DEMcFarland"Z#$ 0.5%&)'[A
G\<�](^�R)@A�  1_$`& a��
��� 6`�-5��DEbc19`& d<ef
*g�F�AG@hi� Hibbc19`& )<je
f���� ^�+,U��hk?<+,U\�lmJ
bmno+@pq?kGH

b-1&�"�234J� ����r%�-)*+�
r%s�2$% & (BD) �P�A� �tbu�34
J� �	vw.-wx"Z-7))ZyAG/0�)z
{-)*|�  ��}�~���}�a�� �'(�
1 ml�1�AG���1������_�� �'(�
)� ��r%# �W#$� H �'(� ��DE'[
AGW� 0.025 ml��q2��W�@A� �1_}
��� �'(� ���#) 0.1 ml��+3A� 35�,

21��KL���MIC�4�AGH

��5n+,�kGWU<�tbu��6�7 1

)�AGH �5 1.*/�5 2<+,UJ� b-1&�
"�2�
� ABPC�32 mg/ml, sulbactam/ampicil-

lin (SBT/ABPC) 8 mg/ml, clavulanic acid/amoxi-

cillin (CVA / AMPC) 8 mg / ml I�<�6>? b-

lactamase producing amoxicillin clavulanate re-

sistant H. influenzae (BLPACR) U���kGH �5
3J� b-1&�"�28�
� ABPC 4 mg/ml, SBT/

ABPC 4 mg/ml, CVA/AMPC 4 mg/ml I�<�6>
? BLNARU���kGH
I.� ��5<+,UJD�k\RT���n�t

bu��6)����I>�GH

��������	
��5<9��)� RT�kG^�� ���� �

V���+,U�� _�r#��¡W¢:-RT3�
�;£<�U¤x¥� �P�A� H. influenzae )=¦
>I7?@A¢:- (P6) <F�� b-1&�"�2<
�
)>>�+ TEMm¢:-<BC� §�7��D
�)>>�+¢:- ( ftsI) E¦<BC� PCR)*+
¢:-FG�¨D� 3�B��� ©#��DEHL
ª�AF�AGH
«¬<IJnJ� ¢:-K)*|D�L�AGU

) (g) �M®<�i)¯AGH
° 5)�±*²)� ±³E<U).DE P6¢:-
�RTA H. influenzae no+h@�F��kGH �
?)� �5 1.*/�5 2>?<+,UJ� TEMm
¢:-RT.*/ ftsI¢:-E¦)*|� penicillin-

7 1 �tbu��6

´ W � �5 1
BLPACR-II (g)

�5 2
BLPACR-II (g)

�5 3
BLNAR (g)

Ampicllin �32 �32 4
Sulbactam/ampicillin 8 8 4
Piperacillin 4 4 µ0.12
Tazobactam/piperacillin µ0.12 µ0.12 µ0.12
Clavulaic acid/amoxicillin 8 8 4
Cefditoren 0.12 0.25 0.12
Cefotaxime 0.5 0.5 0.5
Ceftriaxone 0.25 0.25 0.25
Cefpirome 0.5 0.5 0.5
Meropenem 0.5 0.5 0.5
Levofloxacin µ0.06 µ0.06 µ0.06
Chloramphenicol �4 �4 µ0.5

( mg/ml)

BLPACR-II (g): b-lactamase producing amoxicillin clavulanate resistant H. influenzae
BLNAR (g): b-lactamase nonproducing ampicillin resistant H. influenzae
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binding protein 3 (PBP3) �� ���385���	

��� �����526������ 2�������
�� pbp3-2����� �� 3 !�"#$��� ftsI

%&'�( pbp3-2�)*!+�� ,+!%&'�(
-.�/0 !� �� 1123�� 2�"#$�
BLPACR-II (g) $� �� 3�"#$� BLNAR (g) $
�456+��

������ H. influenzae ��	
��
78� H. influenzae � b-�9:;<=>�� PBP

�(� 2?��@ABC�D!+EFG� H���E
b-lactamase nonproducing ampicillin susceptible

H. influenzae (BLNAS), b-lactamase producing

ampicillin resistant H. influenzae (BLPAR),

BLNAR, BLPACR � 4?��IJA:<���
G� ,+!�KLEM*�MIC90� N0.5 mg/ml �
OP� ceftriaxone (CTRX), cefotaxime (CTX),

MEPM ��G8)� Q,�� RS�IJA:<��T
)KG�* 2004U 1V ! 2006U 6V�WXY�
RS��Z[� !"#H� H. influenzae ��\]
^_9 (DIFCO) �`F�a80bcde$�fg� b-

�9:;<=h>�� ABPCi4 mg/ml�jk !l
.H� BLNAR$ (nm158)� 123%&'noY2
p BLPACR-II (g) �T)6+�$ (nm32) Kqrg
PBP�(Y2G@ABC�st 2?��IJA
:<��st$�uvY� wx 3�� !"#6+�
e$�y�z{�OPIJA-|�}~H� ABPC,

SBT/ABPC, piperacillin (PIPC), tazobactam/piper-

acillin (TAZ / PIPC), CVA / AMPC, cefditoren

(CDTR), CTX, CTRX, CPR, MEPM, levofloxacin

(LVFX), chloramphenicol (CP) �MIC90��*� 2

Y�H�� BLNAR$123 BLPACR-II (g) $��
�YuHE� CDTR�MIC90� 0.25 mg/ml, LVFX

�MIC90� N0.06 mg/ml, TAZ/PIPC �MIC90�
N 0.12 mg / ml, CTRX �MIC90� 0.25 mg / ml,

MEPM �MIC90� 0.5 mg/ml��+��e�A��
HEF��

 �
�� 1UXY��H�����A��� 3���

F�+s� H. influenzae ���e�KGs���p�

� 5 -.$%&'no
PC: �A����<_� M: ;<�<
1: �� 1 �����$�� 2: �� 1 ����
��$�� 3: �� 1 � ¡¢��$�� 4: �
� 2 �����$�� 5: �� 2 ������
$�� 6: �� 2 � ¡¢��$�� 7: �� 3
�����$�� 8: �� 3 ������$��
9: �� 3 � ¡¢��$�
P6: Haemophilus influenzae Y£(¤q�
¥¦§�C¨%&'
TEM: TEM© b-�9:;<=�C¨%&'
pbp3-1: ª«¬®¯Y°±q²³�%&'
� ftsI%&'� �(Y2p PBP3����
��526�������HEFG
pbp3-2: ª«¬®¯Y°±q²³�%&'
� ftsI%&'� �(Y2p PBP3����385

���	
��� �����526����
�� 2����HEFG

� 2 RSY1´G H. influenzae �Z"#$
�BLNAR$� BLPACR-II (g)� � MIC90

� e O BLNAR$
nm154

BLPACR-II
(g)$
nm32

Ampicillin 8 µ32
Sulbactam/ampicillin 4 µ4
Piperacillin N0.12 8
Tazobactam/piperacillin N0.12 N0.12
Clavulanic acid/amoxillin 8 µ8
Cefditoren 0.25 0.25
Cefotaxime 1 1
Ceftriaxone 0.25 0.25
Cefpirome 1 1
Meropenem 0.5 0.5
Levofloxacin N0.06 N0.06
Chloramphenicol N0.5 µ4

(mg/ml)

BLNAR: b-lactamase nonproducing ampicillin
resistant H. influenzae �b-�9:;<=h>��
ABPCi4 mg/ml�uv�
BLPACR-II (g): b-lactamase producing amoxicil-
lin clavulanate resistant H. influenzae
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����8)� H. influenzae �����������
535	
�� 531	 (99.3) ��	�� b��
�
������ ��
��	�����	�� b��
�� !
"��9, 10)�#$� ��������
�%&

��� H. influenzae �'�(���)��*� 1997

� 7+,- 3�. (60)� 2000� 7+/� 2002�
12+ (54) ���
� 60 0�1� ����� 4

2+/� 53����� �� 23������
��
���! 4��� 2000����56� 29.5���
 �� 2001� (52.2)� 2002� (53.7) ���,�
���	����
�����! 78��� ��9:
� 3��
�����; �� ��48 �!	
�� BLPACR-II (g) 	����
� 2��� BLNAR

(g) 	����
� 1����<8�"=��(��
�� ��56
#>0$?4@��
��� ! 7

7�/��� "=�� H. influenzae �������
������A4��#>��*�7��B%48
�!
C&��� 3����D("'()� DEX0'(
��� ! DEX
'(*�� 5*� 3*� 2*�E�
�FG��� ! H8I8� '(J+A��KLMN
O�PQ8��,0$1 !�/�G��� DEX'(
*����-�/GR��$1�8G/� !

BLNAS0'�(�S������8T� ABPC

MIC�U1 mg/ml����VWX�Y�ZD([�
/� ABPC���C&\]�^.�_��PQ8
�11)! �/�� ����48 BLPACR-II (g) 	�/
S� ABPC
MIC� `32 mg/ml, BLNAR (g) 	�
� 4 mg/ml ���C&\]�^.�_G�! � 
���� "=��	0'�(�S���������
a����a0��� "=��(012�� 3^C
&�45�PQ8� 673^C&���8��8��
 ABPC�9:��G��PQ8�11)! b � cde
fgD("Gh;
D("�/���<ij�0kS
�
��*5, 12)C&��D([�Y�Z�VWX�

=8 D("
>?�45���!
��C&�8� D("MEPMY�Z CPR


MIC��<8� 0.5 mg/ml��� ! �/�� @l

ABmC�!	��� Dn�� 1 mg/ml 0kS	�
��48���! CPR
 BLPACR (g) 	 (no32) Y
�Z BLNAR	 (no158) �/S�MIC90� 1 mg/

ml0k��Y��A
Ep�Fq�G5���!
@l
ABmC/��!� BLNAR	�/��

PIPC
MIC90� U0.12 mg/ml �=8 D([�0
k��� ! �/�� BLPACR-II (g) 	�/��

PIPC
MIC90� 8 mg/ml�r*� 4��� b-stu
vwxHy=I6
 CVA / AMPCY�Z SBT /

ABPC�JKrL0k� !
BLPACR-II (g) 	�/S� PIPC
r�MIC��

b-stuvwxzM
{|����
���� CVA/

AMPCY�Z SBT/ABPC�r�MIC0kS
��
PBP3NF
{|�}��
�PQ8 ! b � PIPC

� PBP3NF	�/��}�D([�0kS�~�
�8�13)!
;O� TAZ/PIPC
MIC�� �	�/��U0.12

mg/ml0k��Y�� BLNAR	� BLPACR-II (g) 	
�/��=8 D([�0k� !PQ���BLNAR

	0RS�� H. influenzae ����TiU�
C
&�Y��� TAZ/PIPC�>?"=
;��G�7
�0k�����14)! @l
AB�!	�Y��"=
ij��]/��>?"=
;��G�7��V�4
8 !
E����Wl���VXY� Z[�XYY�Z\

�]XY0J��#$�� �<8� Hib0��J^
�� "=ij�_`�E�����.
�0$1G
/� ! 7
7�/�� E�����V� Z[�Y�
Z\�]/���48 	�J;
�
���7��
~��8� \�]�a�b�� c(��X���d
�e��� ��/
������V�fW����0
��4@ 
��G�/�k�48 ! 7
7�/
�� ������0�����VXY
�G�<� Z
[�XYY�Z\�]Gh
��gXY0#$S�7
��'�(��
h2���G*� ������b�

9�0ViS��jk�l8G�&���!
�������� m^no� m^C&��1�45

���� pA�q_G{|0(��! ��9:� 3

����<8�� r@�����#$� �Vstu
v����sf��w(0$1� 4��� �s�� 
t� ¡¢N£w¤ ¥ ¤-5� Hibi¦s§ t
��¨x0$1� Hib0'�(�S��������
no� ! 7
nob�
9��� �Vy�A 30�
z{�|}��� ! '�(�©$48m^� DEX

'(� MEPMY�Z CPR'(���C&0ª«�_
 7��� A¬��G*C~�l�� ;�
5��
PQ8�!
�%��� Hibt®N��W���� Hib���

�������¯°� �
�48���15±17)! �
Vstuv��� �VR HibD�
������ |}
� Hib���������
no�²������
Hib
�a�Y�Z"=�� Hib
#>9, 10) ���
�a0��� �CS�³w�
#>�B%48�! �

´� �µ��¶·µ����µ�Q¸¹´� �µ��¶·µ����µ�Q¸¹
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����� ����	
� Hib ���������
����� Hib �����������������
� 

!	� ��	�
"#� 17 $��%�&�'(
)( *2006� 1 +, �	������ 

� � �-�./��0�1� 23���45�
���6789���:;<&� =>?�<&� @�
�A<&�BC����D 
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Three Children with Bacterial Meningitis Due to Drug-Resistant Strains

Haemophilus influenzae Type b
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We here report on 3 children with bacterial meningitis due to drug-resistant strains of Haemophilus
influenzae type b (Hib), who visited our hospital in a 13-month period stemming from July 2004 to July
2005. Gene analysis of isolated strains exhibited that Cases 1 and 2 had b-lactamase producing amoxicillin
clavulanate resistant H. influenzae (BLPACR-II), and that Case 3 su#ered from b-lactamase non-producing
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ampicillin resistant H. influenzae (BLNAR). Drug-resistance of Hib is increasing also in our area, so rapid
identification of Hib in the CSF contributed greatly to selecting appropriate antibiotics (meropenem and
cefpirome) in each case. They all responded excellently to the antibiotics and dexamethasone, and
recovered without neurological sequelae.
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