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��������� !��"#$�%!��&�'���(")"*�+,�!
MED9K8�6NJN@�?@AD7JH�OEDP@K;DNQ$�ORKJDE@

SI@�JKND7H@�D;�A@P8N@A�N8�NI@�7:KK@EN�9K8>H@T�8C�9@ADJNKD7;�JEA�DEC@7N8H8GQ���TQ789HJ;TJ�9E@:T8EDJ��SI@�AD;@J;@�877:K;�DE�7IDHAK@E�8C�ADU@K@EN�
JG@;$�>:N�T8;N�8CN@E�DE�NI@�JG@�7JN@G8KQ�8C�&�'�Q@JK;$�J778:ENDEG�C8K�CK8T�(*�N8�()*�8C�7J;@;�8C�78TT:EDNQ4J7V:DK@A�9E@:T8EDJ�DE�7IDHAK@E��SI@�
78@WD;N@E7@�8C�Mycoplasma pneumoniae�XDNI�8NI@K�DEC@7ND8:;�JG@EN;���PDK:;@;�JEA�>J7N@KDJ���D;�78TT8E��SI@�HJ;N�8:N>K@JR�8C�TQ789HJ;TJ�DEC@7ND8E�
DE�NI@�X8KHA�>@GJE�JN�NI@�@EA�8C�/)/0$�NI@�DEC@7ND8E�D;�7IJKJ7N@KDY@A�>Q�J�T8K@�;@P@K@�78:K;@$�JU@7NDEG�>8NI�JA:HN;�JEA�7IDHAK@E��SI@�DE7DA@E7@�8C�
TJ7K8HDA@4K@CKJ7N8KQ�TQ789HJ;TJ�9E@:T8EDJ�D;�DE7K@J;DEG�;DGEDZ7JENHQ$�@;9@7DJHHQ�DE�[J;N�\;DJE�78:ENKD@;�
(!����N8�9K@;@EN�NI@�7HDED7JH�JEA�9JKJ7HDED7JH�C@JN:K@;�8C�9E@:T8EDJ�7J:;@A�>Q�Mycoplasma pneumoniae$�>J;@A�8E�NI@�G@E@KJHDYJND8E�8C�AJNJ�CK8T�
HDN@KJKQ�;8:K7@;�8C�;7D@ENDZ7�JEA�K@;@JK7I�9HJNC8KT;�6789:;$�=:>?@A$�B@>�8C�67D@E7@$�F88GH@�67I8HJK�
SI@�C@JN:K@;�8C�NI@�78:K;@$�J99K8J7I@;�N8�NI@�ADJGE8;D;�JEA�NK@JNT@EN�8C�TJ7K8HDA@4K@CKJ7N8KQ�TQ789HJ;TJ�9E@:T8EDJ$�K@CKJ7N8KQ�TQ789HJ;TJ�
9E@:T8EDJ$�78KND78;N@K8DA4K@;D;NJEN�TQ789HJ;TJ�9E@:T8EDJ�JEA�9E@:T8EDJ�7J:;@A�>Q�TDW@A�DEC@7ND8E�JK@�78E;DA@K@A��SK@JNT@EN�K@GDT@E;�JK@�
9K@;@EN@A�NJRDEG�DEN8�J778:EN�NI@�9JNI8G@E@;D;�8C�NI@�AD;@J;@$�XID7I�D;�7J:;@A�E8N�8EHQ�>Q�NI@�ADK@7N�@U@7N�8C�NI@�9JNI8G@E$�>:N�JH;8�>Q�NI@�DTT:E@�
K@;98E;@�DEA:7@A�>Q�DN��BI@E�A@N@KTDEDEG�NI@�K@78TT@EAJND8E;$�A8T@;ND7�7HDED7JH�G:DA@HDE@;�X@K@�NJR@E�DEN8�J778:EN�
)���� �!���
�SI@�ZEJH�A@7D;D8E�8E�NI@�ADJGE8;D;�8C�TQ789HJ;TJ�9E@:T8EDJ�DE�7IDHAK@E�DE�@J7I�;9@7DZ7�7J;@�;I8:HA�>@�>J;@A�8E�NI@�N8NJHDNQ�8C�
JEJTE@;D;�AJNJ$�7HDED7JH�;DGE;�JEA�;QT9N8T;$�JEA�NI@�K@;:HN;�8C�J:WDHDJKQ�K@;@JK7I�T@NI8A;$�XID7I�XDNI�J�IDGI�A@GK@@�8C�9K8>J>DHDNQ�7JE�@E;:K@�NI@�
;@H@7ND8E�8C�89NDTJH�;NJKNDEG�NI@KJ9Q$�9K@AD7N�NI@�78:K;@�8C�NI@�AD;@J;@�JEA�K@;8HP@�NI@�D;;:@�8C�NI@�E@@A�C8K�I8;9DNJHDYJND8E�
SI@�J:NI8K;�A@7HJK@�E8�78E]D7N�8C�DEN@K@;N�
*��+�$#���TQ789HJ;TJ�9E@:T8EDJ$�7IDHAK@E$�ADJGE8;ND7;$�NK@JNT@EN�
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Mycoplasma pneumoniae��%&��'()*()+,�
&-./0&+12&30�034-)506�'�701-8�9:7;	
<)2=2�'0):��%2>*('-�9-?.(@/12@3-�

32.08.1'2�?9:73()+A�&2?'(12)�4+&(3=01:A�1&+B-2	
9&23B01:��C-&-7�/+50,310'A�0340)2'+3(B��&A�?+�
&0?3(@(�2503)+@(A�:��D��E�&2?'('+,1;.<�/3-'@2	
30<A�@2>*('0�/2?+*-=-3-'0�/&2<'(�F�A��A��G�

H+�&0?3(@(�7+3(@(A�#D�#E�'(/+7)0'�/2?+*0)+&	
3<326� /3-'@2306� :� I'&2/0� 1+� CJKA� ��D#�E�
�'(/+7)0'�'�K?06�?:@2'*-30��&��'�+3=*2@2'308�*0	
1-&+1:&0�D�Mycoplasma pneumoniae pneumonia�D�
%LL���M<�N+.1)+�?&2.1+,�'�/-&027(�-/07-@06�72�
#�E�:�?+=+*;308�/2/:*<506�?�/07'(O-33<@�72�
�E�

:�?+)&(1(B�/2/:*<50<B��P0.*<�/2<'(�)23QR=2'+326�
/3-'@2)2)2'26�'+)5(3(����.1+,�3+8/2S(&-30	
S2R�9+)1-&0+*;32R�/&(N(32R�/2?+*0)+&3<326�
/3-'@2306 � .-&-7� =2./01+*0?2'+3(B� 701-8�
F��A�
A��A$�G�

Mycoplasma pneumoniae 1&+/*<,1;.<�'�701-8�
&0?32=2�'0):A�+*-�3+8N+.10S-�:�'0)2'08�)+1-=2&06�
�DT�&2)0'A�,�/2S(&-32R�.-&-7�701-8���D�
�&2)0'�
F��A��A��G��!01(�72S)0*;32=2�'0):�1+�3+'01;�3-@2'	
*<1+�@2>:1;�9:1(�./&(83<1*('(@(�0�@+1(�)*030N	
30�.(@/12@(��&	034-)506�F��A�$G�

C/0'0.3:'+33<��&�?�03S(@(�034-)5083(@(�
+=-31+@(��'0&:.+@(�0�9+)1-&0<@(��72.<=+,���E�



� � � � � � � � 	 � 
 � 	 � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � �
ÎÃËßÄÈ

���������	
���   C:N+.3+�/-7�+1&�<�  )&+63+  ����������� 41

FTA��A��A�#G�� ��$E�701-8�'(<'*<,1;.<�27(3�+92�
90*;S-�9+)1-&0+*;3(B�?9:73()0'�� �=2./01+*0?2'+	
3(B�701-8�N+.1)+�./0*;32=2�'(<'*-33<��&�?�&-./0	
&+12&3(@(�'0&:.+@(�.1+32'(1;��TA#E�0?�3+8'(	
O(@�&0'3-@���ATE�:�'0)2'08�)+1-=2&06�72���&2)0'�
F��A��A�
G��C-&-7�'0&:.0'�/-&-'+>+R1;�&(32'0&:.A�
'0&:.�U/S1-83+DV+&&+A�'0&:.�/+&+=&(/:A�92)+'0	
&:.A�&-./0&+12&32	.(35(10+*;3(8�'0&:.A�.-&-7�
9+)1-&08�D�Streptococcus pneumoniae, Haemophilus 
���������	
���
����������
������	
���������
������
rhalis�F
�A$�G��W+890*;S+�)0*;)0.1;�@0)&22&=+30?	
@0'�'(<'*<,1;.<�'�?&+?)+B�/+50,310'�:�'0)2'08�=&:	
/0��D���@0.<50�1+��D#�&2)(�F��G�

H�/2N+1)2@�XX��.12*011<�?&2.1+,A�/-&-'+>32�
'�)&+63+B�CB07326�K?06A�&0'-3;�/2S(&-32.10�&-4	
&+)1-&326�72�@+)&2*070'�@0)2/*+?@2'26�/3-'@2306�
�����
Y���	����������Mycoplasma pneumoniae�D�
�Z�[�A�N+.10S-�/2'072@*<,1;.<�/&2�1<>):�
�Z�L�0?�&2?'(1)2@�1<>)(B�0�4:*;@03+313(B�
42&@� F��A��G�� C'012'+� N+.1)+� �Z�L� ?&2.*+�
?��$A�E�:������&��72�
�A�E�:����T�&��F��G�� �I'&2/0�
50�/2)+?3()(�)2*('+*(.<�'07��E�72���E�F#�A��G��
H+=+*;3(8�&0'-3;�&-?(.1-3132.10�'�7(1<N(8�/2	
/:*<506�72�)035<�>2'13<����#�&2):�'�)&+63+B�CB07	
326�K?06�.1+32'('���EA�?2)&-@+A�:�"(1+6�D��$EA�
\/2306�D���EA�P0'7-3308�"2&-6�D���E�F
�G���Z�L�
'(70*<R1;�N+.10S-�'�/07*01)0'�0�701-8A�30>�:�72&2.	
*(BA�O2A�0@2'0&32A�/2'Q<?+32�?�N+.1(@�'()2&(.1+3	
3<@�@+)&2*070'�7*<�*0):'+33<�@0)2/*+?@2'(B�
034-)508�:�@2*27S2@:�'050�F
�G�

�����72.*07>-33<�D�3+�2.32'0�:?+=+*;3-33<�
7+3(B�*01-&+1:&3(B�7>-&-*�3+:)2'2	72.*073(5;	
)(B�/*+142&@�]��
�^�_A�][^`���_A�]a�`�
b�
�������_A�]c

dY����e
Y��_�2/(.+1(�)*030)2	/+&+	
)*030N30�2.29*('2.10�%LL�

����������	�
����
�
��	Mycoplasma pneumo-
niae�	��������������	���������	���
����	���������	

����������	���	���������

Mycoplasma pneumoniae�''+>+,1;.<�+1(/2'(@�
?9:73()2@�N-&-?�82=2�3-1(/2'0�2?3+)(�D�@+*0�&2?	
@0&(A�@+*(8�.1+90*;3(8�=-32@A�'07.:130.1;�)*0	
1(3326�.103)(A�'07.:130.1;�N:1*('2.10�72��	*+)	
1+@�3(B � +31(9021()0' A � /2'0*;3(8� & 0.1A�
3-29B0730.1;�10.32=2�)231+)1:�7*<�/-&-7+N0�?9:7	
3()+A�1&('+*(8�03):9+5083(8�/-&027�'07�2732=2�72�
1&;2B�1(>30'A�@2>*('(8�&2?'(12)�+1(/2'26�/3-'	
@2306A�/+12=-3-?�<)26�?:@2'*-3(8�/&<@2R�70,R�
?9:73()+A�0@:33(@(�@-B+30?@+@(A�2/2.-&-7)2'+	
3(@(�)*01(3+@(�=2./27+&<�F��G��f?2*<1(����@2>	
3+�)*+.(40):'+1(�3+�7'0�2.32'30�=-3-1(N30�=&:/(A�
/2?3+N-30�<)�/071(/���0�/071(/��A�?+*->32�'07�'07	

@0332.1-8�:�/2.*072'32.10�/2'12&R'+3(B�-*-@-3	
10'�Z���[����0�Z���[#�:�=-30�90*)+�[��F
�G��g'+	
>+,1;.<A� O2� /071(/(� [�� ��� '07&0?3<R1;.<�
'�)2>308�-/07-@06��L-4&+)1-&30.1;�%LL�72�*0):	
'+33<�@+)&2*07+@(�/2'Q<?+3+�?�/2<'2R�&-?(.	
1-313(B�72�@+)&2*070'�?9:73()0'��!2.*07>-32�
?'Q<?2)�@0>�12N)2'2R�@:1+50,R�'�72@-30�h�����
&(92.2@+*;308�LW"��&LW"��:���S1+@0'�i����cA�
��S1+@0'�i���#c�0���S1+@0'�i���#j�1+�4-321(/+	
@(�.108)2.10�72�)0*;)2B�@+)&2*073(B�+31(9021()0'�
F��A
�G�

Mycoplasma pneumoniae�./2.1-&0=+,1;.<�-37-	
@0N32�'�&0?3(B�)&+63+B�.'01:�?0�?&2.1+33<@�&0'3<�
?+B'2&R'+32.10�'�1-/*0�@0.<50�&2):A�N+.10S-�'*01	
):�+92�3+�/2N+1):�2.-30A�?�/0)2@�D�3+�/2N+1):�?(@(�
F��G��U/07-@06�1&+/*<R1;.<�)2>30��D
�&2)0'A�1&(	
'+R1;���D���@0.<50'��H�/2N+1)2@�/+37-@06A�'()*(	
)+326�'0&:.2@��iZ�	j
h	�A�-/07-@06�/&(/(3(*+.<�
?0�?3(>-33<@�'(<'*-33<��&�:�'.;2@:�.'010�F��G��
k.1+3308�./+*+B���	034-)506�:�CJKA�"(1+6A�)&+	
63+B�I'&2/(�/2N+'.<�3+/&()0350������&2):A�'&+	
>+RN(�<)�72&2.*(BA�1+)�0�701-8A�:�12@:�N(.*0�&+3	
3 ; 2 = 2 � ' 0 ) : � F $ A � � A � T G � �  � C J K � & 0 ' - 3 ;�
?+B'2&R'+32.10�3+���	034-)50R�.-&-7�701-8�/2	
N+'�?&2.1+1(A�/2N(3+RN(�?�*(.12/+7+������&2):A�
72.<=3:'S(�/0):���$A�E��:�N-&'30����#�&2):��f3	
4-)50<�B+&+)1-&(?:,1;.<�1<>N(@�/-&-90=2@�0?�
&2?'(1)2@�&-./0&+12&32=2�7(.1&-.	.(37&2@:A�/2	
?+*-=-3-'(B�/&2<'0'�F��G��H90*;S(*+.<�)0*;)0.1;�
'(/+7)0'�1<>)26�%�	034-)506�/&21<=2@�����D
���#�&&��.-&-7�=2./01+*0?2'+3(B�701-8�'�f./+306A�
:���E�701-8�&-,.1&:'+*+.<�'0&:.3+�)204-)50<A�
:���E�D�9+)1-&0+*;3+�F��G�

Mycoplasma pneumoniae�/-&-7+,1;.<�/2'01&<32	
)&+/-*;3(@� S*<B2@� /07� N+.� )+S*RA� NB+33<�
0� 9*(?;)2=2� )231+)1:A� @2>*('+� '-&1()+*;3+�
1&+3.@0.0<�?9:73()+��k.32'3(@(�@-B+30?@+@(�
/2S)27>-33<�1)+3(3�,�9+)1-&0+*;30�)*01(330�
)2@/23-31(� �=*0)2*0/07(� 1+ � )+/.:*;30�
/2*0.+B+&(7(�A�4+)12&(�'0&:*-3132.10�D�+7-32?(3�
7(42.4+1� &(92?(*RRN(8� 0� '+):2*0?:RN(8�
12).(3�/2?+*0)+&3<32=2�&-./0&+12&32=2�7(.1&-.	
.(37&2@:A�jiZl�	12).(3��j
mm^���n	��o^�����
��������
�n�����������n���
m���
p���A�<)(8�.B2>(8�
0?� 12).(32@� Bordetella pertussis A � +� 1+)2>�
.0&)2'27-3;A� +*+303A� 4-&@-31A� O2� /&27:):,�
/0&:'+1A�12).(N30�@-1+92*01(��/-&-)(.�'273RA�
3:)*-+?+��� k732N+.32� '23(� /&(=30N:R1;�
@2>*('2.10� 0@:3326�.(.1-@(�72�/2?9+'*-33<�
?9:73()+�F��G��%�A�6B30�)*01(330�)2@/23-31(A�
.1(@:*RR1;� +92� /&(=30N:R1;� *0@425(1(A�
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.1(@:*RR1;�+)1('30.1;�@2325(10'�@+)&24+=0'�
0� /&(&273(B� )0*-&0'� ����^��Y� ��YY��� ��YY�� D�
�q	)*01(3��

k/2.-&-7)2'+3+�%&�.-)&-50<�/&2?+/+*;3(B�
5(12)030'A�1+)(B�<)�4+)12&�3-)&2?:�/:B*(3(�
+*;4+��r�s	��A�031-&*-8)03	����t	���1+��t	�A�
�t	�$A�.1(@:*<50<�@+)&24+=0'�0�5(12)030'A�O2�
/2.(*RR1;�@012=-33:�.1(@:*<50RA�'070=&+R1;�
'+>*(':�&2*;�'�0@:3308�.(.1-@308�@27:*<506�1+�
?+/+*;3(B�&-+)50<B�F��G�� �/+12=-3-?0��Z�[�
0@:32*2=0N30�@-B+30?@(�?�3+7@0&32R�+)1('+	
50,R�0@:33(B�)*01(3A�:�12@:�N(.*0�+31(=-3/&-	
?-31:RN0�)*01(3(�0�u	)*01(3(A�=0/-&/&27:)50<�
5(12)030'���t	�A��t	�A��t	�A��t	$�1+��t	�$��@+,�
273-�?�)*RN2'(B�?3+N-3;�F��G�

P&(&273(8�0@:301-1�72���	034-)506�?+?'(N+8�
)2&21)2N+.3(8��u&('+*-�32.08.1'2�?9:73()+�
/0.*<�27:>+33<�.'07N(1;�/&2�3-./&2@2>30.1;�
/&(&2732=2�0@:301-1:�:.:3:1(�@0)&22&=+30?@(��
M;2@:�./&(<,�'()2&(.1+33<�7*<�*0):'+33<���	
034-)506�9+)1-&02.1+1(N3(B�+31(9021()0'�0?�=&:/(�
@+)&2*070'� 0� 1-1&+5()*032'(B� +31(9021()0'�
F��A��G�

�
����
�
��	����������	��������	Mycoplasma 
pneumoniae �� !"#�$%

L-./0&+12&3+�034-)50<A�./&(N(3-3+���A�,�.(3	
7&2@2@A�O2�/2'0*;32�&2?'('+,1;.<��f3):9+5083(8�
/-&027�@2>-�1&('+1(�72���1(>30'A�/&2<'*<1(.<�
4+&(3=012@A�.(3:.(12@A�1&+B-29&23B012@A�.-&-7	
30@�21(12@A�1&('+*(@�:&+>-33<@�3(>30B�7(B+*;	
3(B�S*<B0'A�&2?'(1)2@�+1(/2'26�/3-'@2306�F�A��G��
f34-)50<A�?:@2'*-3+��&A�<)�/&+'(*2A�/-&-90=+,�
*-=)2A�1&+7(50832�''+>+,1;.<�729&2<)0.32R�0�3+	
'01;�.+@229@->-32R��k73+)�:�7-<)(B�'(/+7)+B�
@2>-�/-&-&2.1(�'�1<>):�/3-'@230R����v����Myco-
plasma pneumoniae ���^m
����D���[[��0?�&2?'(	
1)2@�=2.1&2=2�&-./0&+12&32=2�7(.1&-.	.(37&2@:A�
29*01-&:RN2=2�9&23B02*01:A�9&23B2-)1+?0'A�3-)&2	
1(N32=2�/3-'@2301:A�+9.5-.:�*-=-30A�/*-'&+*;32=2�
'(/21:�0�*-=-3-'26�-@92*06�F��A�#A��A��A$#G�

Mycoplasma pneumoniae ���^m
����.:/&2'2	
7>:,1;.<�*(B2@+3)2RA�'12@*R'+30.1RA�=2*2'3(@�
92*-@A�3->(11RA�92*-@�:�=2&*0A�)+S*-@A�92*-@�
:�=&:7<BA�:�1&-1(3(�?+B'2&0*(B�@2>*('-�:1&:73-	
3-A�.'(.1<N-�7(B+33<A�:�1<>N(B�'(/+7)+B�D�?+	
7(S)+�F��G��u&('+*(8�)+S-*;A�?+?'(N+8�3-/&2	
7:)1('3(8A�3-'=+@2'3(8�1&('+*0.1R�'07�1(>30'�
72�@0.<50'A�?+�.'26@�B+&+)1-&2@�.B2>(8�3+�)+S	
*R)A�'()*()+,�90*;�:�=&:7<B��H+=+*2@�.(@/12@(�
.B2>0�3+�10A�O2�.:/&2'27>:R1;�&-./0&+12&30�'0	
&:.30�?+B'2&R'+33<�8�/3-'@230RA�'()*()+3:�03	

S(@(�?9:73()+@(A�+*-�'23(�1&('+*0S0��V0*;�
:�=2&*0�9-?�3+S+&:'+3;�3+�@(=7+*()+B�+92�*0@4+	
7-32/+106��"+S-*;�.:/&2'27>:,1;.<�/&2'073(@(A�
=&:9(@(�B&(/+@(�'�*-=-3<BA�<)O2�B'2&29+�29	
@->:,1;.<�1&+B-29&23B012@w�+�1+)2>�7&093(@(�
03./0&+12&3(@(�?�/-&):12&3(@�:)2&2N-33<@�123:�
'�/&2,)506�)2&-3<�*-=-30'A�<)O2�&2?'(3:*+.<�
/3-'@230<�� %2>*('+� '07.:130.1;� B&(/0'�
F��A��A��A��G�

 � 701-8� 0?� '0&:.32R� )2034-)50,R� '07?3+	
N+R1;.<�.B2>0�)*030N30�.(@/12@(A�&-?:*;1+1(�
*+92&+12&3(B�0�&-31=-32*2=0N3(B�72.*07>-3;A�
+�1+)2>�N+.10S-�./2.1-&0=+,1;.<�3->(1;�� �701-8�
?0�?@0S+32R�034-)50,R��'0&:.� D�@0)2/*+?@+A�
+.250+50<�@0)2/*+?@(�0?� 03S(@(�9+)1-&0<@(��
/3-'@230<� @+,� 1&('+*0S(8� /-&-90=A� N+.10S-�
&2?'('+R1;.<�3-)&21(N3+�/3-'@230<A�*-=-3-'0�
:.)*+73-33<�?�/*-'&+*;3(@�'(/212@��H+�1<>)2=2�
/-&-90=:��&	034-)506�&0'-3;�)2034-)506�.1+32'(1;�
�TA
#E� F��A�
A$�G�� "*030N30� /&2<'(� '� 701-8A�
0340)2'+3(B�Streptococcus pneumoniaeA�N+.10S-�
,�1<>)(@(A�'23(�/21&-9:R1;�=2./01+*0?+506�FTA�#G�

����
Y���	����������Mycoplasma pneumoniae�@+,�
1<>N(8�/-&-90=�0?�1&('+*2R�*(B2@+3)2RA�/&2=&-	
.:'+33<@�2.32'3(B�)*030N3(B�.(@/12@0'A�1&('+	
*(@�/-&-9:'+33<@�:�.1+5023+&0�?�/2=0&S-33<@�
&-31=-32*2=0N3(B�&-?:*;1+10'A�90*;S:�)0*;)0.1;�
/2?+*-=-3-'(B�/&2<'0'�?�:&+>-33<@�=-/+1290*0+&	
326�.(.1-@(A�3(&2)A�S)0&(�0�.*(?2'(B�292*232)�
F
�G�� &+>-33<�.-&5-'2	.:7(3326A�3-&'2'26�.(.	
1-@(�1+�2/2&32	&:B2'2=2�+/+&+1:�&2?'('+R1;.<�
&07)2A�+*-�90*;S�/2S(&-30�'�701-8�?��Z�[�F�TG��
P07.1+'2R�7*<�/072?&(��Z�[�,�'07.:130.1;�&-	
+)506�3+�1-&+/0R�@+)&2*07+@(�/&21<=2@�/-&S(B�
��709�*0):'+33<�F��G��k73+)���i��x

��1+�./0'+'1��
����
��.1'-&7>:R1;A�O2�1&('+*0.1;�*(B2@+3)(�
/&(�%LL�'(?3+N+,1;.<�&-31=-32*2=0N3(@(�&-	
?:*;1+1+@(A�+�3-�&-?(.1-3130.1R�72�@+)&2*070'�
F

G��!2.*07>-33<�q�y��a������1+�./0'+'1������T��
.'07N(1;�/&2�'07.:130.1;�2N-'(7326�&0?3(50�'�)*0	
30N3(B�+92�&-31=-32=&+40N3(B�/&2<'+B�/+50,310'�
?��Z�[�/2&0'3<32�?�/+50,31+@(�?�@+)&2*07N:1	
*('2R� /3-'@230,R� �m���
Y���	�������v��
Mycoplasma pneumonia�D����[��F�#G��k)&-@2�
'(70*<R1;�&-4&+)1-&3:�@0)2/*+?@2':�/3-'@230R�
(refractory Mycoplasma pneumoniae����^m
����D�
Z�[[�A�<):�'(?3+N+R1;�<)�'(/+72)�1&('+*26�*(	
B2@+3)(�0?�?+=2.1&-33<@�)*030N3(B�2?3+)A�/2=0&	
S-33<@�&-31=-32*2=0N3(B�&-?:*;1+10'�1+�/2<':�
/2?+*-=-3-'(B�:.)*+73-3;A�3-?'+>+RN(�3+�*0):	
'+33<�+31(9021()+@(�/&21<=2@�
�709�+92�90*;S-�
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f.3:,�?+*->30.1;�@0>�'0)2@�701-8A�B+&+)1-&2@�
0�1<>)0.1R�/-&-90=:�/3-'@2306��W->(1;A�:1&:73-	
3-�7(B+33<�?�1+B0/32-A�70+&-<�1+�9*R'+33<�'�701-8�
'0)2@�72���&2)0'�1&+/*<R1;.<�N+.10S-A�30>�:�701-8�
.1+&S2=2�'0):��!01(�'0)2@�'07���&2)0'�/2&0'3<32�
?�@2*27S(@(�@+R1;�72'S:�1&('+*0.1;�*(B2@+3	
)(A�90*;S-�?+�/*2O-R�:&+>-33<�0�1<>N:�42&@:�
/3-'@2306��.-=@-31+&3:�+92�72*;2':�A�<)+�@2>-�
:.)*+73R'+1(.<�+1-*-)1+?2@A�/*-'&(12@A�&2?'(	
1)2@�409&2?3(B�?@03�:�*-=-3<B��W+81<>N0�*-=-3-	
'0�:&+>-33<�.:/&2'27>:R1;.<�3+81&('+*0S2R�
*(B2@+3)2R��P2?+*-=-3-'0�/&2<'(�1+)2>�N+.10S-�
'(3()+R1;�:�701-8�.1+&S2=2�'0):�F��A��A�TG�� �70	
1-8�@2*27S2=2�'0):�&0'-3;�*(B2@+3)(�3(>N(8A�
%LL�@2>-�/-&-90=+1(�9-?�*(B2@+3)(A�/&(�5;2@:�
*2)+*;30�?@03(�'�*-=-3<BA�/2&:S-33<�4:3)506�03	
S(B�2&=+30'�&2?'('+R1;.<�1+)�.+@2�N+.12A�<)�:�70	
1-8�0?�*(B2@+3)2R�F�#G�

u<>)(8�/-&-90=�%LL�/2&0'3<32�?�1<>)(@�/-	
&-90=2@�/3-'@2306A�./&(N(3-326�Streptococcus 
pneumoniae�+92������
�����
���������A�/21&-9:,�
1&('+*0S2=2�/-&-9:'+33<�'�.1+5023+&0A�.:/&2'2	
7>:,1;.<�1&('+*2R�*(B2@+3)2R�1+�'(O(@(�&0'	
3<@(��t	�A�*+)1+17-=07&2=-3+?(���!���0�l	7(@-&:�
F��G��L07)0.3(@A�+*-�1<>)(@�:.)*+73-33<@�/3-'	
@2306A�,�3-)&21(N3+�/3-'@230<A�./&(N(3-3+����
(Mycoplasma pneumonia�����
�����d����^m
����D�
�[�[�A�<)+�N+.12�.:/&2'27>:,1;.<�1&2@92-@92	
*0,R�*-=-3-'26�+&1-&06A�-@/0,@2R�1+�9&23B2/*-'	
&+*;32R�32&(5-R�F��A��A$�G��!2�:.)*+73-3;A�O2�
&2?'('+R1;.<�/0.*<�27:>+33<A�'0732.(1;.<�+1-	
*-)1+?A�90*;S�/2S(&-3(8�:�/+50,310'�0?��Z�[A�1+�
29*01-&:RN(8� 9&23B02*01�� %�	034-)50<� @+,�
?'Q<?2)�0?�9&23B0+*;32R�+.1@2R��f34-)50<�@2>-�
/-&-7:'+1(�3+/+7:�+.1@(A�?+=2.1&R'+1(�+.1@:�+92�
'070=&+'+1(�&2*;�:�B&230?+506�+.1@(�'�7-<)(B�701-8�
0�72&2.*(B�F��A��G�

!27+1)2'(@(� )*030N3(@(� 2?3+)+@(� ��	
034-)506�,�/2?+*-=-3-'0�:&+>-33<�=-/+1290*0+&326�
.(.1-@(A� S)0&(A� 3-&'2'26A� .-&5-'2	.:7(3326�
0�)0.1)2'2	@Q<?2'26�.(.1-@�F��G��M0�/&2<'(�./&(	
N(3-30�<)�/&<@(@�@0.5-'(@A�1+)�0�0@:322/2.-&-7	
)2'+3(@�'/*('2@�%&A�+92�9-?/2.-&-73;2�N(�2/2	
.-&-7)2'+32� %&� .:7(332R� 2)*R?0,R� F��G��
W+8/2S(&-30S(@�,�:&+>-33<�=-/+1290*0+&326�
.(.1-@(�?�/07'(O-33<@�&0'3<�/-N03)2'(B�4-&	
@-310'��J)0&30�/&2<'(�')*RN+R1;�/-&-'+>32�3-	
./-5(40N3:�-)?+31-@:A�)&2/('Q<3):A�&07S-�D�':?	
*:'+1:�-&(1-@:A�&07)2�D�@:*;1(42&@3:�-&(1-@:A�
.(37&2@�C10'-3.+D!>23.23+�1+�+.25082'+3(8�
?����@:)2?(1A�<)(8�B+&+)1-&(?:,1;.<�90*;S�30>�

7'2@+�70*<3)+@(�:&+>-33<�.*(?2'26�292*23)(��
�&	034-)50<�@2>-�'()*()+1(�=-@2*01(N3:�+3-	
@0R���&:/:�&(?():�?�&2?'(1)2@�5;2=2�.1+3:�.1+	
32'*<1;�/+50,31(�?�.-&/2/270932)*01(332R�+3-	
@0,R�F��G�

u<>)(@(�3-'&2*2=0N3(@(�/&2<'+@(�034-)506�
,�-35-4+*01�0�.(37&2@��08,3+DV+&&-��%2>*('(8�
&2?'(12)�=2.1&2=2�/2S(&-32=2�-35-4+*2@0,*01:A�
/2/-&-N32=2�@0,*01:A�@2?2N)2'26�+1+).06A�034+&)1:�
@2?2N)+A�/-&(4-&(N326�3-8&2/+106A�/+&+*0N+�N-	
&-/3(B�3-&'0'�F�G�����@2>-�'()*()+1(�S*:3)2	
'2	)(S)2'0��90*;�:�>('210A�9*R'+33<�0�70+&-R�A�
.-&5-'2	.:7(330�&2?*+7(��@02)+&7(1A�/-&()+&70	
+*;3(8�'(/01A�.-&5-'2	.:7(33:�3-72.1+130.1;�A�
3(&)2'0�?+B'2&R'+33<��=*2@-&:*23-4&(1�?�031-&	
.1(50+*;3(@�3-4&(12@����+.121+�/2S)27>-33<�
@02)+&7+�'(O+�'�1<>)(B�'(/+7)+B��[[�F$�G��
�P2?+*-=-3-'0�/&2<'(�@2>:1;�'(3()+1(�&+?2@�0?�
&-./0&+12&3(@(� +92� 3-?+*->32� '07� 3(B�
F�A��A��A��A��A��A
#G�

P&(���[[�&2?'('+,1;.<�1&2@92?�.:7(3�:�9:7;	
<)(B� 2&=+3+BA� <)(8� @2>-� '(3()3:1(� '� &0?30�
1-&@03(�'07�/2N+1):�?+B'2&R'+33<��W+8N+.10S-�
:&+>:R1;.<�*-=-3-'0�.:7(3(��V0*;�:�=&:7<B�D�
3+8/2S(&-30S(8� .(@/12@2@� :� /+50,310'� 0?�
1&2@92?2@A�<)(8�&2?'('+,1;.<�'���A�E�701-8A�3-	
'&2*2=0N30�.(@/12@(�D�:��#A�E�701-8A�90*;�:�>('2	
10�D�:�TA�EA�+���A�E�701-8�9-?.(@/12@30�O272�
1&2@92?:�� g077+*-3(8� /&2=32?� 1&2@92?:�
./&(<1*('(8�/0.*<�.'2,N+.32=2�/&(?3+N-33<�
+31()2+=:*<31326�1-&+/06�F��G�

&����������	������
��
�����	����������	��'
�������

L0'-3;�*-8)25(10'A�3-81&240*0'A�1&2@925(10'A�
j	&-+)1('32=2�90*)+��CLV�A�S'(7)0.1;�2.07+33<�
-&(1&25(10'�:�/+50,310'� 0?��[[�?+?'(N+8�3-�
'07&0?3<,1;.<�'07�&0'3<�5(B�/2)+?3()0'�:�701-8�0?�
/2?+*0)+&3<32R� /3-'@230,RA� ?:@2'*-32R�
03S(@(�?9:73()+@(��P+50,31(�?�3-:.)*+73-32R�
�LL�N+.12�@+R1;�32&@+*;3:�+92�*(S-�3-?3+N32�
/07'(O-3:� +9.2*R13:� )0*;)0.1;� *-8)25(10'�
0�3-81&240*0'A�+�1+)2>�3(>N0�&0'30�CLV�/2&0'3<32�
?� 701;@(� ?� /2?+*0)+&3<32R� /3-'@230,RA�
./&(N(3-32R�03S(@(�9+)1-&0<@(��P2)+?3()(�
)2&-*RR1;� 0?� 1<>)0.1R� /-&-90=:� /3-'@2306A�
?+*->+1;�'07�'0):�701-8�� �701-8�'0)2@�'07���&2)0'�
/2&0'3<32�?�@2*27S(@(�701;@(�1<>)(8�/-&-90=�
/3-'@2306� .:/&2'27>:,1;.<� 3(?;)(@� &0'3-@�
*-8)25(10'�0�*0@425(10'A�'(O(@(�/2)+?3()+@(�
CLVA�.-&2)23'-&12&0'��"0*;)0.1;�*0@425(10'�
0�1&2@925(10'�?&2.1+,�/&21<=2@�B'2&29(�F
TG��
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P07'(O-33<�)0*;)2.10�*-8)25(10'A�&0'3<�CLV�
?+?'(N+8�./2.1-&0=+,1;.<�'�701-8�?�)2034-)50,R�
Streptococcus pneumoniae�FTG��W+7083(@�@+&)-&2@�
7*<�/&2=32?:'+33<�/-&-90=:��Z[[�0�&2?=*<7:�
/(1+33<�/&2�/&(?3+N-33<�.(.1-@3(B�.1-&2670'�
,� ?+=+*;3(8� &0'-3;� �!�� �#�$� %k�*� 0?�
.(&2'+1)2'(@(�0?24-&@-31+@(��!��D��!�#A�
�!������TA#�%k�*�:�.:):/32.10�0?�*0@42/-30,R�
?� /07'(O-33<@� CLV�� L+33,� /&2=32?:'+33<�
1<>)2.10� �[[� ?+� 72/2@2=2R� *+92&+12&3(B�
@+&)-&0'A� 1+)(B� <)� �!�A� �t	�A� �t	��A� r�s	� 
0� l	7(@-&A� @2>-� ?3+N32� /2*0/S(1(� '-7-33<�
0� &-?:*;1+1(� *0):'+33<� F�$A��A�$A$�G�� L0'30�
.(&2'+1)2'26� +*+303+@0321&+3.4-&+?(� 1+�
.(&2'+1)2'26�+./+&1+1+@0321&+3.4-&+?(�?3+N32�
'(O0� ?+� :@2'(� &2?'(1):� �Z[[� F��A�$A#$G��
P07'(O-33<� l	7(@-&:A� ?2)&-@+� ���A�� @=�*�
�3+'01;� ��A�� @=�*�A� 72/2@+=+,� &+33;2@:�
'.1+32'*-33R� 70+=32?:� 1&2@92?:� F��G ��
W-?+*->3(@(�4+)12&+@(�&(?():�3-)&21(N326�
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