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2�L�L�DO����LFO�� -RXUQDO�RI�&DUGLRYDVFXODU�0HGLFLQH�DQG�6XUJHU�
9ROXPH���1XPEHU����2FWREHU���'HFHPEHU�����

'2,��KWWS���G[�GRL�RUJ����������MFPV�����������������

3URILOH�RI�(FKRFDUGLRJUDSKLF�&KD�JHV�L��&23��L��7HUWLDU��&DUH�+RVSLWDO

����V��KPHG�6KHULII����.DLODVK�.�%DJDOH���6DGLT��KPHG�6KHULII���1DUDVLPKD���

��WKRUV��IILOLDWLR����6HQLRU�6SHFLDOLVW��'HSDUWPHQW�RI�3XOPRQRORJ���5DMLY�*DQGKL�,QVWLWXWH�RI�&KHVW�'LVHDVHV��.DUQDWDND���������
,QGLD����VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�&DUGLRWKRUDFLF�9DVFXODU�6XUJHU���6UL�-D�DGHYD�,QVWLWXWH�RI�&DUGLDF�6FLHQFHV��*XOEDUJD�
��������.DUQDWDND��,QGLD����VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�&DUGLRWKRUDFLF�9DVFXODU�6XUJHU���6UL�-D�DGHYD�,QVWLWXWH�RI�&DUGLDF�
6FLHQFHV��%DQJDORUH��.DUQDWDND���������,QGLD���6HQLRU�&RQVXOWDQW��'HSDUWPHQW�RI�3XOPRQRORJ����SROOR�+RVSLWDO��&KHQQDL���������
,QGLD�

&RUUHVSR�GL�J���WKRU��6DGLT��KPHG�6KHULII���VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�&DUGLRWKRUDFLF�9DVFXODU�6XUJHU���6UL�-D�DGHYD�
,QVWLWXWH�RI�&DUGLDF�6FLHQFHV��%DQJDORUH��.DUQDWDND���������,QGLD�

(�PDLO��VDGLT�VKHULII#JPDLO�FRP

�EVWUDFW�

�DF���R�����&KURQLF�2EVWUXFWLYH�3XOPRQDU��'LVHDVH��&23'��LV�D�FRPPRQ�SUHYHQWDEOH�DQG�WUHDWDEOH�GLVHDVH�
FKDUDFWHUL]HG�E��SHUVLVWHQW�DLU�IORZ�OLPLWDWLRQ�WKDW�LV�XVXDOO��SURJUHVVLYH��&RQFRPLWDQW�KHDUW�GLVHDVH�GXULQJ�WKH�
FRXUVH�RI�FKURQLF�REVWUXFWLYH�SXOPRQDU��GLVHDVH�LV�ZHOO�UHFRJQL]HG��(FKRFDUGLRJUDSK��KHOSV�LQ�HDUO��GHWHFWLRQ�
RI�FDUGLDF�FRPSOLFDWLRQV�LQ�&23'�FDVHV�JLYLQJ�WLPH�IRU�HDUO��LQWHUYHQWLRQV��

�LP��D���REM�F�L�����7R�DVVHVV�WKH�FDUGLDF�FKDQJHV�VHFRQGDU��WR�&23'�E��HFKRFDUGLRJUDSK��DQG�WR�ILQG�RXW�WKH�
FRUUHODWLRQ�EHWZHHQ�WKH�FDUGLDF�FKDQJHV�DQG�WKH�VHYHULW��RI�&23'�DV�SHU�*2/'�JXLGHOLQHV�

�D���LDO�� D�������R����7KLV� LV� D� SURVSHFWLYH�� REVHUYDWLRQDO� VWXG�� FRQGXFWHG� DW�'HSDUWPHQW� RI� 5HVSLUDWRU��
0HGLFLQH���SROOR�0DLQ�+RVSLWDOV��&KHQQDL���GXOW�SDWLHQWV��QHZO��GLDJQRVHG�DV�ZHOO�DV�NQRZQ�FDVHV�RI�FKURQLF�
REVWUXFWLYH�SXOPRQDU��GLVHDVH�ZHUH� LQFOXGHG��7KH�SDWLHQWV�ZKR�PHW� WKH� LQFOXVLRQ�DQG� H[FOXVLRQ� FULWHULD� DUH�
VXEMHFWHG�WR�VSLURPHWU��DQG�FODVVLILHG�DFFRUGLQJ�WR�*2/'�FULWHULD��7UDQV�WKRUDFLF�HFKRFDUGLRJUDSKLF�DVVHVVPHQWV�
RI�ULJKW�YHQWULFXODU�DQG�OHIW�YHQWULFXODU�VWUXFWXUH�DQG�IXQFWLRQ�ZHUH�GRQH�DQG�FRPSDUHG�ZLWK�VHYHULW��RI�&23'��
'DWD�DQDO�VLV�ZDV�FDUULHG�RXW�E��6366�YHUVLRQ��������OO�¶S��YDOXHV�������LV�FRQVLGHUHG�DV�VWDWLVWLFDOO��VLJQLILFDQW�

����O������ WRWDO� RI� ���SDWLHQWV�ZHUH� WDNHQ� LQWR� RXU� VWXG�� DIWHU� WKH� SDWLHQWV� VDWLVILHG� WKH� LQFOXVLRQ� DQG� WKH�
H[FOXVLRQ�FULWHULD��2I�WKHVH���������Q ����ZHUH�PDOHV�DQG��������Q ����ZHUH�IHPDOHV��7KH�QXPEHU�RI�SDWLHQWV�LQ�
PLOG��PRGHUDWH��VHYHUH�DQG�YHU��VHYHUH�ZDV���������������������DQG������UHVSHFWLYHO������SDWLHQWV�RXW�RI����������
KDG�SXOPRQDU��K�SHUWHQVLRQ�RI�ZKLFK�����ZDV�PLOG�������ZHUH�LQ�PRGHUDWH�DQG�������LQ�VHYHUH�SXOPRQDU��
K�SHUWHQVLRQ�� 7KH� IUHTXHQF�� RI� SXOPRQDU�� K�SHUWHQVLRQ� LQ� PLOG��PRGHUDWH�� VHYHUH� DQG� YHU�� VHYHUH� &23'�
ZDV���������������������DQG������UHVSHFWLYHO��DQG�WKH�FRUUHODWLRQ�EHWZHHQ�VHYHULW��RI�&23'�DQG�SXOPRQDU��
K�SHUWHQVLRQ�LV�VWDWLVWLFDOO��VLJQLILFDQW��S�YDOXH����������)UHTXHQFLHV�RI�FRU�SXOPRQDOH�LQ�PRGHUDWH��VHYHUH�DQG�
YHU��VHYHUH�&23'�ZHUH�������������DQG�������UHVSHFWLYHO���S�YDOXH �������

&R�FO��LR���3XOPRQDU��K�SHUWHQVLRQ�LV�GLUHFWO��FRUUHODWHG�WR�WKH�VHYHULW��RI�REVWUXFWLRQ�RU�)(9���RI�SDWLHQWV�
ZLWK�&23'��7KHUH�LV�KLJK�SUHYDOHQFH�RI�SXOPRQDU��K�SHUWHQVLRQ��FRU�SXOPRQDOH�DQG�OHIW�YHQWULFXODU�GLDVWROLF�
G�VIXQFWLRQ�FRPSOLFDWLQJ�&23'��(FKRFDUGLRJUDSK��ZRXOG�EH�D�YDOXDEOH�WRRO�LQ�DVVHVVPHQW�RI�SURJQRVLV�DQG�WR�
LGHQWLI��LQGLYLGXDOV�OLNHO��WR�VXIIHU�LQFUHDVHG�FDUGLDF�PRUELGLW��DQG�PRUWDOLW��UHTXLULQJ�LPPHGLDWH�WUHDWPHQW�

.H��RUGV��(FKRFDUGLRJUDSKLF��&23'�

+R��WR�FLWH�WKLV�DUWLFOH�

<XQXV��KPHG� 6KHULII��.DLODVK�.�%DJDOH��6DGLT��KPHG�6KHULII�� HW�DO��1DUDVLPKDQ��3URILOH�RI�(FKRFDUGLRJUDSKLF�&KDQJHV� LQ�
&23'�LQ�7HUWLDU��&DUH�+RVSLWDO��-�&DUGLRYDVF�0HG�6XUJ��������������������

SURJUHVVLYH� DQG� DVVRFLDWHG� ZLWK� DQ� HQKDQFHG�

chronic�in�ammatory�response�in�the�airways�and�

WKH�OXQJ�WR�QR[LRXV�SDUWLFOHV�RU�JDVHV��([DFHUEDWLRQV�

DQG�FRPRUELGLWLHV�FRQWULEXWH�WR�WKH�RYHUDOO�VHYHULW��

LQ�LQGLYLGXDO�SDWLHQWV��

&23'�LV�NQRZQ�WR�DIIHFW�PRUH�WKDQ�����PLOOLRQ�

,�WURG�FWLR�

&KURQLF�REVWUXFWLYH�SXOPRQDU��GLVHDVH��&23'��LV�
D� FRPPRQ� FOLQLFDO� SUREOHP� DQG� OHDGLQJ� FDXVH� RI�
PRUWDOLW��DQG�PRUELGLW��ZRUOGZLGH��,W�LV�D�FRPPRQ�
SUHYHQWDEOH�DQG�WUHDWDEOH�GLVHDVH��LV�FKDUDFWHUL]HG�
by� persistent� air�ow� limitation� that� is� usually�
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SHRSOH� ZRUOGZLGH��� ,Q� ������ &23'� ZDV� DPRQJ�
WKH� WRS� �� OHDGLQJ� FDXVHV� RI�GHDWK�ZRUOGZLGH� EXW�
DFFRUGLQJ� WR� ODWHVW�:+2� HVWLPDWHV�� &23'� LV� WKH�
WKLUG� OHDGLQJ� FDXVH� RI� GHDWK��� 7KH� SUHYDOHQFH� RI�
WKH� GLVHDVH� DV� UHSRUWHG� E�� D� VWXG�� KLJKOLJKWV� LWV�
KLJK�YDULDELOLW��IURP�DERXW������LQ�-DSDQ�WR�����LQ�
8QLWHG�6WDWHV�DQG�WKH�DYHUDJH�SUHYDOHQFH�DFFRUGLQJ�
WR�WKH�%2/'��%XUGHQ�RI�2EVWUXFWLYH�OXQJ�GLVHDVH��
VWXG��LV�DERXW�����RQ�DQ�DYHUDJH��

+RZHYHU� LQ� WKH� ,QGLDQ� VFHQDULR�� YHU�� IHZ�
VWXGLHV�UHSRUWHG�WKH�SUHYDOHQFH�RI�&23'��0RVW�RI�
WKHVH�VWXGLHV�ZHUH�QRW�XQUHOLDEOH�IRU�DQ��QDWLRQDO�
DVVHVVPHQW� GXH� WR� VPDOO� VDPSOH� VL]H� DQG� XVDJH�
RI� XQ�YDOLGDWHG� TXHVWLRQQDLUH� EDVHG� PHWKRGV�
IRU� GUDZLQJ� FRQFOXVLRQV������� �FFRUGLQJ� WR� D� PRUH�
UHFHQW� PXOWLFHQWULF� VWXG�� E�� 6�.� -LQGDO� HW� DO�� WKH�
SUHYDOHQFH�RI�&23'�LQ�,QGLD�ZDV�DERXW������������
DQG������DPRQJ�PDOHV�DQG� IHPDOHV��UHVSHFWLYHO���
DQG� WKH� HVWLPDWHG� WRWDO� EXUGHQ� RI� WKLV� GLVHDVH� LQ�
,QGLD� LV� DERXW� ��� PLOOLRQ� FDVHV����� 7KH� HFRQRPLF�
EXUGHQ� LQFXUUHG�E�� WKH�GLVHDVH�DQG� LWV� DVVRFLDWHG�
FRPRUELGLWLHV�RQ�WKH�QDWLRQ�LV�YHU��KLJK�

&DUGLDF� GLVHDVH� VHFRQGDU�� WR� &23'� LV� DPRQJ�
WKH� PRVW� FRPPRQ� FDXVH� RI� DGGHG� PRUELGLW��
DQG� PRUWDOLW��� &DUGLDF� GLVHDVH� DFFRXQWV� IRU�
DSSUR[LPDWHO�� ���� RI� DOO� KRVSLWDOL]DWLRQ� DQG�
QHDUO�� RQH� WKLUG�RI� DOO� GHDWKV� LI� IRUFHG�H[SLUDWRU��
YROXPH� LQ� RQH� VHFRQG� �)(9��� LV� OHVV� WKDQ� ���� RI�
SUHGLFWHG� YDOXH��� (FKRFDUGLRJUDSK�� SURYLGHV�
D� UDSLG�� SRUWDEOH�� DFFXUDWH� DQG� D� QRQ� LQYDVLYH�
PHWKRG� WR� HYDOXDWH� WKH� FKDQJHV� ZKLFK� RFFXU� LQ�
WKH�KHDUW��7KH�QXPEHUV�RI�VWXGLHV�DERXW�WKH�UROH�RI�
HFKRFDUGLRJUDSK��LQ�&23'�DUH�YHU��IHZ�HVSHFLDOO��
IURP� WKH�VRXWKHUQ�SDUWV� RI� ,QGLD��7KLV�VWXG��LV� WR�
�nd�out�the�effects�of�COPD�on�the�Left�heart,�the�
ULJKW� KHDUW� DQG� WKH�SXOPRQDU�� EORRG�YHVVHOV� DQG�
WKHLU�UHODWLRQ�WR�WKH�VHYHULW��RI�WKH�GLVHDVH�

0DWHULDOV�D�G�0HWKRGV

7KLV� LV� D� SURVSHFWLYH�� REVHUYDWLRQDO� VWXG��
FRQGXFWHG�DW�'HSDUWPHQW�RI�5HVSLUDWRU��0HGLFLQH��
�SROOR�0DLQ�+RVSLWDOV��&KHQQDL�� 7KH�GXUDWLRQ� RI�
WKH� VWXG��ZDV� RYHU� D� SHULRG� RI� ��� PRQWKV�� IURP�
6HSWHPEHU������WR�6HSWHPEHU�������7KH�VWXG��ZDV�
approved� by� the� scienti�c� and� ethical� committee.�
�GXOW�SDWLHQWV��QHZO��GLDJQRVHG�DV�ZHOO�DV�NQRZQ�
FDVHV� RI� FKURQLF� REVWUXFWLYH� SXOPRQDU�� GLVRUGHU��
DGPLWWHG� WR� KRVSLWDO� RU� DWWHQGLQJ� WR� RXWSDWLHQW�
GHSDUWPHQW�GXULQJ�WKH�VWXG��SHULRG�ZHUH�LQFOXGHG�
LQ�WKH�VWXG���

�ERXW����&23'�SDWLHQWV�ZLWK�XQNQRZQ�VHYHULW��
ZKR� SUHVHQWHG� WR� 'HSDUWPHQW� RI� 5HVSLUDWRU��

0HGLFLQH���SROOR�+RVSLWDO��&KHQQDL�ZHUH�LQFOXGHG�
IRU� WKH� VWXG���:ULWWHQ�FRQVHQW�ZDV�REWDLQHG� IURP�
WKH� SDWLHQWV� DIWHU� H[SODLQLQJ� WKH� GHWDLOV� RI� WKH�
VWXG���&RPSOHWH�KLVWRU��UHJDUGLQJ� WKH�V�PSWRPV��
SDVW�KLVWRU���VPRNLQJ�KLVWRU���RFFXSDWLRQDO�KLVWRU��
DQG� RWKHU� DVVRFLDWHG� LOOQHVVHV� ZHUH� WDNHQ� DQG�
QRWHG�LQ�D�VWXG��SURIRUPD��,Q�WKH�IHPDOHV��KLVWRU��
UHJDUGLQJ�SDVVLYH�VPRNLQJ�DQG�ELRPDVV�IXHO�XVDJH�
ZHUH�REWDLQHG��

7KRURXJK� FOLQLFDO� H[DPLQDWLRQ� ZDV� GRQH��
3DWLHQWV� ZHUH� WKHQ� VXEMHFWHG� WR� URXWLQH� EORRG�
LQYHVWLJDWLRQV� OLNH� FRPSOHWH� EORRG� FRXQW�� UHQDO�
IXQFWLRQ� WHVWV�� OLYHU� IXQFWLRQ� WHVWV�� URXWLQH� EORRG�
VXJDU��EORRG�SUHVVXUH��(&*��&KHVW�;�UD��3��DQG�&7�
FKHVW��ZKHUHYHU�LQGLFDWHG�

7KH� SDWLHQWV� ZKR� PHW� WKH� LQFOXVLRQ� DQG�
H[FOXVLRQ� FULWHULD� DUH� VXEMHFWHG� WR� VSLURPHWU��
and� classi�ed� according� to�GOLD� criteria.� Trans-
WKRUDFLF� HFKRFDUGLRJUDSKLF� DVVHVVPHQWV� RI� ULJKW�
YHQWULFXODU� DQG� OHIW� YHQWULFXODU� IXQFWLRQ� ZHUH�
GRQH� LQ� WKH� GHSDUWPHQW� RI� &DUGLRORJ�� XVLQJ� *(�
/RJLT�����0'�PDFKLQH�ZLWK��0+]�WUDQVGXFHU�DQG�
UHVXOWV�QRWHG�GRZQ�LQ�SURIRUPD��(FKRFDUGLRJUDSK��
ZDV� UHYLHZHG� WR�DVVHVV� WKH�SHULFDUGLXP��YDOYXODU�
DQDWRP��DQG�IXQFWLRQ��OHIW�DQG�ULJKW�VLGH�FKDPEHU�
VL]H� DQG� FDUGLDF� IXQFWLRQ� E�� YDULRXV� PRGHV�
like� M-mode,� 2D-mode,� colour� �ow� mapping.�
&RPSDULVRQ� RI� FDWHJRULFDO� YDULDEOHV� LV� GRQH� E��
&KL�VTXDUH� WHVW�RI�)LVKHUV�H[DFW� WHVW��'DWD�HQWU�� LV�
GRQH� XVLQJ� 06� H[FHO� VSUHDGVKHHW�� 'DWD� DQDO�VLV�
ZDV�FDUULHG�RXW�E��6366�YHUVLRQ��������OO�¶S��YDOXHV�
<0.05�is�considered�as�statistically�signi�cant.

5HV�OWV

��WRWDO�RI����SDWLHQWV�ZHUH�WDNHQ�LQWR�RXU�VWXG��DIWHU�
the�patients�satis�ed�the�inclusion�and�the�exclusion�
FULWHULD��2I�WKHVH���������Q ����ZHUH�PDOHV�DQG������
��Q ����ZHUH�IHPDOHV��7KH�PDMRULW��RI�WKH�SDWLHQWV�
LQ�WKH�VWXG��ZHUH�DJH�JURXS�������ZKLFK�ZDV�DERXW�
��������Q ���� �HDUV�DQG� OHDVW�QXPEHU� RI� SDWLHQWV�
ZHUH�DERYH�WKH�DJH�RI�����HDUV�ZKLFK�DPRXQWV� WR�
������ �Q ���7KH� PRVW� FRPPRQ� V�PSWRP� LQ� WKH�
FXUUHQW�VWXG��ZDV�FRXJK�ZKLFK�ZDV�VHHQ�LQ�������
�Q ���� RI� WKH�SDWLHQWV� DORQJ�ZLWK�H[SHFWRUDWLRQ� LV�
������Q ����� 7KHUH� ZHUH� FRPSODLQWV� RI� EUHDWKLQJ�
dif�culty�in�66.1%�(n=41)of�the�patients.

The�COPD�patients�were� classi�ed� into�groups�
EDVHG�RQ� VHYHULW�� E�� VSLURPHWU�� DFFRUGLQJ� WR� WKH�
*2/'�JUDGLQJ� LQ� WR��0LOG��0RGHUDWH�� 6HYHUH�DQG�
9HU�� VHYHUH� &23'�� ������ �Q ���� RI� WKH� SDWLHQWV�
ZHUH�LQ�WKH�PLOG�JURXS��7KH�PRGHUDWH�FDWHJRU��KDG�
�������Q ����RI�WKH�SDWLHQWV��6HYHUH�DQG�YHU��VHYHUH�
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KDG��������Q ����DQG��������Q ���HDFK���'LDJUDP����
7KH�IUHTXHQF��RI�SXOPRQDU��K�SHUWHQVLRQ�DPRQJ�
WKH� SDWLHQWV� ZLWK� YDU�LQJ� VHYHULW�� RI� &23'� ZDV�
HVWLPDWHG�LQ�WKH�FXUUHQW�VWXG���

,Q� WKH� SDWLHQWV� ZLWK� PLOG� &23'�� ������ �Q ���
KDG�SXOPRQDU��K�SHUWHQVLRQ��6LPLODUO��LQ�SDWLHQWV�
ZLWK�PRGHUDWH�DQG�VHYHUH�&23'��3+�ZDV�SUHVHQW�
LQ� ������ �Q ��� DQG� ������ �Q ��� UHVSHFWLYHO��� 7KH�
YHU�� VHYHUH� JURXS� KDG� 3+� LQ� DOO� WKH� SDWLHQWV��
7KLV� DVVRFLDWLRQ� EHWZHHQ� VHYHULW�� RI� &23'� DQG�
pulmonary�hypertension� is� statistically�signi�cant�
�S� YDOXH�� �������� �'LDJUDP� ��� &RU� SXOPRQDOH� RU�
ULJKW� YHQWULFXODU� GLODWDWLRQ� ZDV� IRXQG� LQ� ������
�Q ���RI�WKH�YHU��VHYHUH�FDWHJRU��RI�&23'�SDWLHQWV��
,W�ZDV�PXFK�ORZHU�LQ�VHYHUH�DQG�PRGHUDWH�JURXSV�
RI� &23'� ������� DQG� ����� UHVSHFWLYHO���� 1RQH�RI�
WKH� PLOG� &23'� SDWLHQWV� KDG� FRU� SXOPRQDOH� RQ�
HFKRFDUGLRJUDSK��� 7KLV� FRUUHODWLRQ� LV� VWDWLVWLFDOO��
signi�cant� (p� value=0.001).� Comparative� study�
RI� YDULRXV� VWDJHV� RI� VHYHULW�� RI� &23'� ZLWK�
HFKRFDUGLRJUDSKLF� FKDQJHV� UHYHDOV� WKDW� DV�
VHYHULW�� RI� &23'� LQFUHDVHV� WKH� IUHTXHQF�� RI�
FDUGLDF�G�VIXQFWLRQ� LQFUHDVHV��+HQFH�� YHU�� VHYHUH�
&23'�SDWLHQWV�KDG�PD[LPXP� QXPEHU� RI� FDUGLDF�
G�VIXQFWLRQ�DQG�WKH�PLOG�JURXS�KDG�WKH�OHDVW��7KH�
WDEOH�VKRZV�WKH�FKDQJHV�DFFRUGLQJ�WR�WKH�VHYHULW��RI�
&23'���7DEOH���

7DEOH����&RPSDUDWLYH�VWXG��RI�YDULRXV�VWDJHV�RI�VHYHULW��RI�&23'�

0LOG 0RGHUDWH� 6HYHUH
9HU��
6HYHUH

)(9�� !��� ����� ����� ���

1R�RI�SDWLHQWV���� ��������� ��������� ��������� ������

3+�!��PP�KJ��
QR����

�������� �������� �������� �����

&RU�SXOPRQDOH�
QR����

� ������ ������� �������

59�G�VIXQFWLRQ�
QR����

� � � �����

/9�V�VWROLF�
G�VIXQFWLRQ�QR����

� ������ ������ �������

/9�GLDVWROLF�
G�VIXQFWLRQ�QR����

������� ������� ������� �������

/HIW�9HQWULFXODU�
K�SHUWURSK��QR����

� ������ ������� �������

�LVF�VVLR�

7KH� PHDQ� DJH� LQ� RXU� VWXG�� ZDV� ������“������
ZLWK� DJH� JURXSV� YDU�LQJ� IURP� PLQLPXP� RI� ���
�HDUV� WR� PD[LPXP� RI� ��� �HDUV�� ,Q� D� SUHYDOHQFH�
VWXG�� RI� &23'� LQ� ,QGLDQ� UXUDO� SRSXODWLRQ� E�� %��
*��3DUDVXUDPDOX�DQG� FROOHDJXHV�� WKH�PHDQ�DJH�RI�
WKH�WRWDO�SRSXODWLRQ�ZLWK�&23'�ZDV�������“�������
�HDUV�ZLWK�QHDUO�� VDPH�SURSRUWLRQV�RI�PDOHV� DQG�
IHPDOHV���

�OWKRXJK� WKH� WUXH� SUHYDOHQFH� RI� 3+� LQ� &23'�
LV� XQNQRZQ�� DQ� HOHYDWLRQ� RI� SXOPRQDU�� DUWHULDO�
SUHVVXUH�LV�UHSRUWHG�WR�RFFXU�LQ���������RI�SDWLHQWV�
ZKHQ�PHDVXUHG� E�� ULJKW�KHDUW� FDWKHWHUL]DWLRQ�������
,Q� WKH� FXUUHQW� VWXG��� D� WRWDO� RI� ���SDWLHQWV� RXW� RI�
��� ������ KDG� SXOPRQDU�� K�SHUWHQVLRQ� RI� ZKLFK�
���� ZDV� PLOG�� ����� PRGHUDWH� DQG� ������ VHYHUH�
SXOPRQDU��K�SHUWHQVLRQ��,Q�D�VWXG��E��+LJKDP�DQG�
FROOHDJXHV�SXOPRQDU��K�SHUWHQVLRQ�ZDV�REVHUYHG�
LQ�����RI�WKH�FDVHV��Q ����������1HFOD�g]HU�HW�DO�GLG�
D�VWXG��RQ����SDWLHQWV�ZLWK�&23'�DQG�SXOPRQDU��
K�SHUWHQVLRQ�ZDV�UHSRUWHG� LQ� �����������RI� WKRVH�
SDWLHQWV���

�Q�,QGLDQ�VWXG��GRQH�RQ����SDWLHQWV�ZLWK�YDU�LQJ�
JUDGHV�RI�&23'�KDG�����Q ����RI�SDWLHQWV�KDYLQJ�
SXOPRQDU��K�SHUWHQVLRQ�RXW�RI�ZKLFK�����SDWLHQWV�
ZHUH� LQ� PLOG� 3+� �������  � ��������� �� ZHUH� LQ�
PRGHUDWH�3+������� ����������DQG���ZHUH�LQ�VHYHUH�
3+��5DEDE����(O�:DKVK�DQG�FROOHDJXHV�SXEOLVKHG�
D�VWXG��ZKHUH����&23'�SDWLHQWV�ZHUH�VWXGLHG�DQG�
��� SDWLHQWV� �������� KDG� SXOPRQDU�� K�SHUWHQVLRQ�
RQ�HFKRFDUGLRJUDSK���+HQFH��WKH�FXUUHQW�VWXG��KDG�
VLPLODU�FRUUHODWLRQ�LQ�WHUPV�RI�REVHUYHG�SXOPRQDU��
K�SHUWHQVLRQ�DPRQJ�&23'�SDWLHQWV� DV�FRPSDUHG�
WR�WKH�SUHYLRXV�VWXGLHV��

0DQ�� VWXGLHV� VKRZHG� WKDW� WKH� OHYHO� RI� 3+� KDV�
D� SURJQRVWLF� YDOXH� LQ� &23'� SDWLHQWV�� ,Q� RQH� RI�
WKHVH�VWXGLHV��WKH����HDU�VXUYLYDO�UDWHV�ZHUH�����LQ�
SDWLHQWV�ZLWK�PLOG�3+��������PP+J�������LQ�WKRVH�
ZLWK� PRGHUDWH�WR�VHYHUH� 3+� ������� PP+J��� DQG�
���LQ�WKH�VPDOO�JURXS�RI�SDWLHQWV�ZLWK�YHU��VHYHUH�
3+��!���PP+J����

,Q�WKH�FXUUHQW�VWXG���WKH�IUHTXHQF��RI�SXOPRQDU��
K�SHUWHQVLRQ� LQ�PLOG��PRGHUDWH�� VHYHUH� DQG� YHU��
VHYHUH� &23'�ZDV� ������� ������� ������ DQG� �����
UHVSHFWLYHO��� ,Q� SUHYLRXV� VWXG�� WKH� IUHTXHQFLHV�
RI� 3+� LQ�PLOG��PRGHUDWH� DQG� VHYHUH�&23'�ZHUH�
����� ���� DQG� ���� UHVSHFWLYHO����� ,Q� VWXG�� GRQH�
E��1�.�*XSWD�HW�DO��WKH�IUHTXHQFLHV�RI�3+�LQ�PLOG��
PRGHUDWH�� VHYHUH�� DQG� YHU�� VHYHUH� &23'� ZHUH�
�����  � �������� ����� � �������� ����  � ����� ����  �
�������� UHVSHFWLYHO����� )URP� WKHVH� YDOXHV�� LW� FDQ�
be�concluded�that�there�is�a�signi�cant�correlation�
EHWZHHQ� WKH� VHYHULW�� RI� SXOPRQDU�� K�SHUWHQVLRQ�
DQG� VHYHULW�� RI� &23'� �S� YDOXH �������� ,W� FDQ�
DOVR�EH� LPSOLHG� WKDW� WKH�VHYHULW��RI�3+� LV�GLUHFWO��
SURSRUWLRQDO�WR�VHYHULW��RI�GLVHDVH�

,Q�WKH�FXUUHQW�VWXG���WKH�FRUUHODWLRQ�EHWZHHQ�FRU�
SXOPRQDOH�DQG�VHYHULW��RI�&23'�ZDV�VWDWLVWLFDOO��
signi�cant� (p� value=0.001).� Approximately� 25%�
SDWLHQWV� ZLWK� &23'� HYHQWXDOO�� GHYHORS� FRU�
SXOPRQDOH� DQG� DSSUR[LPDWHO�� ���� SDWLHQWV� ZLWK�
FRU� SXOPRQDOH� KDYH� &23'���5LJKW� YHQWULFXODU�
V�VWROLF�G�VIXQFWLRQ�ZDV�REVHUYHG� LQ�D�YHU��VPDOO�

<XQXV��KPHG�6KHULII��.DLODVK�.�%DJDOH��6DGLT��KPHG�6KHULII��HW�DO���1DUDVLPKDQ���3URILOH�RI�
(FKRFDUGLRJUDSKLF�&KDQJHV�LQ�&23'�LQ�7HUWLDU��&DUH�+RVSLWDO
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IUDFWLRQ� RI� WKH� WRWDO� SDWLHQWV� ��� RXW� RI� ����� ,W�ZDV�
REVHUYHG�LQ�����RI�SDWLHQWV�ZLWK�YHU��VHYHUH�&23'�
which� was� statistically� signi�cant� correlation� (p�
YDOXH��������

&R�FO�VLR�

3XOPRQDU��K�SHUWHQVLRQ�LV�GLUHFWO��FRUUHODWHG�WR�WKH�
VHYHULW��RI�REVWUXFWLRQ�RU�)(9���RI�SDWLHQWV�ZLWK�
&23'� �S� YDOXH�� �������� 3XOPRQDU�� +�SHUWHQVLRQ�
was� the�most� common�echocardiographic��nding�
SUHVHQW�����RI�WKH�SRSXODWLRQ�LQ�WKH�VWXG�����VPDOO�
PLQRULW�� RI� SDWLHQWV� ZLWK� VHYHUH� &23'� KDG� FRU�
pulmonale� (14.9%).� Signi�cant� structural� changes�
RFFXU� LQ� WKH� SXOPRQDU�� FLUFXODWLRQ� LQ� SDWLHQWV�
ZLWK�&23'�� 3UHYDOHQFH� RI� FDUGLDF�PDQLIHVWDWLRQV�
LQFUHDVHV� DV� WKH� VHYHULW�� RI� REVWUXFWLRQ� LQ� WKH�
DLUZD�V�LQFUHDVHV��(FKRFDUGLRJUDSK��FDQ�EH�KHOSIXO�
WR� PRQLWRU� GLVHDVH� SURJUHVVLRQ�� (DUO�� WUHDWPHQW�
VKRXOG� EH� LQLWLDWHG� WR� UHGXFH� WKH� FDUGLDF� GLVHDVH�
UHODWHG�PRUELGLW��DQG�PRUWDOLW��

5HIHUH�FHV

��� *OREDO� LQLWLDWLYH� IRU� REVWUXFWLYH� OXQJ� GLVHDVHV��
5HYLVHG�JXLGHOLQHV�XSGDWHG������������

��� %XLVW��6��0F�%XUQLH�0���9ROOPHU�:0��*LOOHVSLH�
6�� %XUQH�� 3�� 0DQQLQR� '0�� HW� DO�� ,QWHUQDWLRQDO�
YDULDWLRQ� LQ� WKH� SUHYDOHQFH� RI� &23'� �WKH� %2/'�
6WXG���� D� SRSXODWLRQ� EDVHG� SUHYDOHQFH� VWXG���
/DQFHW�����������������

��� :+2�� 7KH� WRS� ��� FDXVHV� RI� GHDWK�0D�� ������
KWWS���ZZZ�ZKR�LQW�PHGLDFHQWUH�IDFWVKHHWV��
IV����HQ

��� 6DOYL�6��&23'��7KH�QHJOHFWHG�HSLGHPLF��,Q��-LQGDO�
6.�� HGLWRU� 7H[WERRN� RI� 3XOPRQDU�� DQG� &ULWLFDO�
&DUH� 0HGLFLQH�� 1HZ� 'HOKL�� -D�SHH� %URWKHUV�
0HGLFDO�3XEOLVKHUV�3YW�/WG��������������

��� �JJDUZDO� �1�� -LQGDO� 6.�� *XSWD�'�� �� UHYLHZ� RI�
SRSXODWLRQ�VWXGLHV�IURP�,QGLD�WR�HVWLPDWH�QDWLRQDO�
EXUGHQ�RI� FKURQLF�REVWUXFWLYH�SXOPRQDU��GLVHDVH�
DQG� LWV� DVVRFLDWLRQ�ZLWK� VPRNLQJ�� ,QGLDQ� -�&KHVW�
'LV��OOLHG�6FL�����������������

��� -LQGDO� 6.�� (PHUJHQFH� RI� FKURQLF� REVWUXFWLYH�
SXOPRQDU��GLVHDVH�DV�DQ�HSLGHPLF�LQ�,QGLD��,QGLDQ�
-�0HG�5HV�����������������

��� -LQGDO� 6.���JJDUZDO� �1�� &KDXGKU�� .�� &KKDEUD�
6.�� '�6RX]D� *��� *XSWD�'�� HW� DO�� ��PXOWLFHQWULF�
VWXG�� RQ� HSLGHPLRORJ�� RI� FKURQLF� REVWUXFWLYH�
SXOPRQDU�� GLVHDVH� DQG� LWV� UHODWLRQVKLS� ZLWK�

WREDFFR� VPRNLQJ� DQG� HQYLURQPHQWDO� WREDFFR�
VPRNH� H[SRVXUH�� ,QGLDQ� -� &KHVW� 'LV� �OOLHG� 6FL�
��������������

��� �JDUZDO�5��.XPDU�5��.DXU�7��-LQGDO�6.���JJDUZDO�
�1��*XSWD�'�HW�DO��,QGLDQ�VWXG��RQ�HSLGHPLRORJ��
RI� DVWKPD�� UHVSLUDWRU�� V�PSWRPV� DQG� FKURQLF�
EURQFKLWLV� LQ� DGXOWV� �,16(�5&+��� ,QW� -� 7XEHUF�
/XQJ�'LV����������������

��� �QWKRQLVHQ�1�� &RQQHWW� -(�� .LOH�� -3�� �OWRVH�0'��
%DLOH��:&� HW� DO�� (IIHFWV� RI� 6PRNLQJ� ,QWHUYHQWLRQ�
DQG� WKH� 8VH� RI� DQ� ,QKDOHG� �QWLFKROLQHUJLF�
%URQFKRGLODWRU� RQ� WKH� 5DWH� RI� 'HFOLQH� RI� )(9���
-�0���������������������

���� 5DSSDSRUW�(��&RU�SXOPRQDOH��,Q��0XUUD��--��1DGHO�
-���0DVRQ�50��%RXVKH��+��7H[WERRN�RI�UHVSLUDWRU��
PHGLFLQH���WK�(GLWLRQ��3KLODGHOSKLD��:�%��6DXQGHUV�
�������������

���� :HLW]HQEOXP� (�� 6DXWHJHDX� ��� (KUKDUW� 0��
0DPPRVVHU� 0�� +LUWK� &�� 5RHJHO� (�� /RQJ�WHUP�
FRXUVH� RI� SXOPRQDU�� DUWHULDO�SUHVVXUH� LQ� FKURQLF�
REVWUXFWLYH�SXOPRQDU��GLVHDVH���P�5HY�5HVSLU�'LV�
�����������������

���� :HLW]HQEOXP�(��+LUWK�&��'XFRORQH����0LUKRP�5��
5DVDKROLQMDQDKDU��-��(KUKDUW�0��3URJQRVWLF�YDOXH�
RI� SXOPRQDU�� DUWHU�� SUHVVXUH� ,Q� FKURQLF� &23'��
7KRUD[����������������

���� %XUURZV�%�� .HWWHO� /-�� 1LGHQ��+�� 5DELQRZLW]�0��
'LHQHU�&)��3DWWHUQV�RI�FDUGLRYDVFXODU�G�VIXQFWLRQ�
LQ�&23'��1�(QJO�-�0HG����������������

���� 0� �� +LJKDP�� '� 'DZVRQ�� -� -RVKL�� 3�
1LKR�DQQRSRXORV�� 1� :� 0RUUHOO�� 8WLOLW�� RI�
HFKRFDUGLRJUDSK�� LQ� DVVHVVPHQW� RI� SXOPRQDU��
K�SHUWHQVLRQ� VHFRQGDU�� WR� &23'� (XURSHDQ�
5HVSLUDWRU��-RXUQDO����������������

���� *XSWD�1.���JUDZDO� 5.�� 6ULYDVWDY��%��9HG�0/��
(FKRFDUGLRJUDSKLF� HYDOXDWLRQ� RI� KHDUW� LQ� FKURQLF�
REVWUXFWLYH� SXOPRQDU�� GLVHDVH� SDWLHQW� DQG� LWV�
FR�UHODWLRQ� ZLWK� WKH� VHYHULW�� RI� GLVHDVH� /XQJ�
,QGLD���������������

���� 2VZDOG�0DPPRVVHU� 0�� :HLW]HQEOXP� (�� 4XRL[�
(�� 0RVHU� *�� &KDRXDW� ��� &KDUSHQWLHU� &�� HW� DO��
3URJQRVWLF� IDFWRUV� LQ� &23'� SDWLHQWV� UHFHLYLQJ�
ORQJ�WHUP�R[�JHQ�WKHUDS���&KHVW�����������������

���� 6SULQJKRXVH� 5HVSLUDWRU�� GLVRUGHUV�� ,Q��
6SULQJKRXVH��HG���3URIHVVLRQDO�*XLGH�WR�'LVHDVHV��
3KLODGHOSKLD��/LSSLQFRWW�:LOOLDP�DQG�:LONLQV���WK�
HGLWLRQ�����������

���� 1��2]HU��/�7RNJR]XOX��/�&RSOX��(FKRFDUGLRJUDSKLF�
HYDOXDWLRQ� RI� OHIW� DQG� ULJKW� YHQWULFXODU� GLDVWROLF�
IXQFWLRQ� LQ� SDWLHQWV� ZLWK� FKURQLF� REVWUXFWLYH�
SXOPRQDU�� GLVHDVH�� -�� �P�� 6RF�� (FKRFDUGLRJU�
���������������


