
��������R��������LF��LR������������

,QGLDQ�-RXUQDO�RI�(PHUJHQF��0HGLFLQH
9ROXPH���1XPEHU����2FWREHU�'HFHPEHU�����

'2,��KWWS���G[�GRL�RUJ����������LMHP���������;�������

��LJL�DO��HVHD�FK����LFOH

&OLQLFDO�3URILOH�RI�3DWLHQWV��LWK��HDUW�)DLOXUH�DW�7HUWLDU��&DUH��RVSLWDO

%KDVNDUD����EKLODVK�.���6KDVKGKDU�

�R��WR�FLWH�WKLV�DUWLFOH�

%KDVNDUD���EKLODVK�.��6KDVKGKDU��&OLQLFDO�3URILOH�RI�3DWLHQWV�ZLWK�+HDUW�)DLOXUH�DW�7HUWLDU��&DUH�+RVSLWDO��,QGLDQ�-�(PHUJ�0HG�
������������������

�EVWUDFW

,���RG�F�LR���+HDUW�IDLOXUH�LV�WKLUG�PRVW�FRPPRQ�FDUGLRYDVFXODU�GLVHDVH�LQ�WKH�86�DIIHFWLQJ���SHU�FHQW�RI�WKH�
8�6��SRSXODWLRQ��RU�DOPRVW���PLOOLRQ�SHRSOH��7KH�SUHYDOHQFH�RI�KHDUW�IDLOXUH�LQFUHDVHV�ZLWK�WKH�DJH�IURP�OHVV�WKDQ�
��SHU�FHQW�LQ�WKH����������HDU�ROG�DJH�JURXS�WR�RYHU����SHU�FHQW�LQ�WKH�SHRSOH�DJH�����HDU�RU�ROGHU��7KH�OLIH�WLPH�ULVN�
RI�GHYHORSLQJ�KHDUW�IDLOXUH�LV�HVWLPDWHG�DW�DERXW����SHU�FHQW�ERWK�LQ�PHQ�DQG�ZRPHQ�

�H�KRGRORJ���7KH�WDUJHW�SRSXODWLRQ�FRQVLVWHG�RI�SDWLHQWV�RI�HLWKHU�VH[�GLDJQRVHG�DV�&RQJHVWLYH�+HDUW�)DLOXUH�
DFFRUGLQJ�WR�WKH�)UDPLQJKDP�&ULWHULD�IRU�&RQJHVWLYH�+HDUW�)DLOXUH��HLWKHU�DGPLWWHG�WR�WKH�,Q�3DWLHQW�'HSDUWPHQW�
�,3'��RU�YLVLWLQJ�WKH�RXW�SDWLHQW�GHSDUWPHQW��7KH��ZHUH�FRQWDFWHG��H[SODLQHG�DERXW�WKH�SXUSRVH�RI�VWXG��DQG�
UHTXHVWHG� IRU� HQUROPHQW�� 7KH��ZHUH�SURYLGHG�ZLWK� D�SDWLHQW� LQIRUPDWLRQ� VKHHW� HLWKHU� LQ�.DQQDGD��+LQGL� RU�
(QJOLVK�

�HV�O�V��7KH�PHDQ�DUWHULDO�EORRG�SUHVVXUH�ZDV�VXEVHTXHQWO��PHDVXUHG�DQG�SDWLHQWV�ZHUH�GLYLGHG� LQWR�WZR�
FDWHJRULHV���1RUPDO���������PJ�GO��DQG�+�SHUWHQVLYHV�!����PJ�GO��

&R�FO�VLR���7KH�PHDQ�YDOXH�RI�0�%3�LQ�WKH�VWXG��JURXS�ZDV�������“�������PP+J�ZLWK�D�PHGLDQ�YDOXH�RI����
PP+J��,Q�WKH�VWXG��JURXS���������SDWLHQWV�KDG�QRUPDO�0�%3���������PJ�GO��ZKLOH��������SDWLHQWV�KDG�KLJK�
0�%3��!�����PP+J��

.H��RUGV��+HDUW�IDLOXUH��0�%3��+�SHUWHQVLYH�

�XWKRU�V� �IILOLDWLRQ�� ���6HQLRU� 5HVLGHQW�� 'HSDUWPHQW� RI� *HQHUDO� 0HGLFLQH�� 5DLFKXU� ,QVWLWXWH� RI� 0HGLFDO� 6FLHQFHV�� 5DLFKXU��
.DUQDWDND���������,QGLD���6HQLRU�5HVLGHQW��'HSDUWPHQW�RI�*HQHUDO�0HGLFLQH��6KLPRJD�,QVWLWXWH�RI�0HGLFDO�6FLHQFHV��6KLYDPRJJD��
.DUQDWDND���������,QGLD�

&RUUHVSRQGLQJ��XWKRU���EKLODVK�.��6HQLRU�5HVLGHQW��'HSDUWPHQW�RI�*HQHUDO�0HGLFLQH��5DLFKXU�,QVWLWXWH�RI�0HGLFDO�6FLHQFHV��
5DLFKXU��.DUQDWDND���������,QGLD�

(�PDLO��DEKLODVKNRQGD���#JPDLO�FRP

,QWURGXFWLRQ

+HDUW� IDLOXUH� �+)�� LV� D� FRPPRQ� FDUGLRYDVFXODU�

FRQGLWLRQ� ZLWK� LQFUHDVLQJ� LQFLGHQFH� DQG�

SUHYDOHQFH��� 6HYHUDO� ODUJH� FOLQLFDO� WULDOV� RQ�XVH� RI�

SKDUPDFRORJLFDO�WKHUDS��DQG�GHYLFHV�KDV�UHVXOWHG�

LQ�DQ� LQFUHDVLQJ�XVH�RI�HYLGHQFH�EDVHG� WKHUDS��RI�

KHDUW�IDLOXUH��'HVSLWH�WKHVH�DGYDQFHV�WKH�PRUELGLW��

and�mortality� of� those� af�icted�with� heart� failure�

FRQWLQXHV�WR�UHPDLQ�KLJK���GKHUHQFH�WR�JXLGHOLQHV�

UHVXOWV� LQ� LPSURYHG� RXWFRPHV� RI� KHDUW� IDLOXUH�

SDWLHQWV�

8QOLNH�ZHVWHUQ�FRXQWULHV�ZKHUH�KHDUW� IDLOXUH� LV�

SUHGRPLQDQWO��D�GLVHDVH�RI�HOGHUO���LQ�,QGLD�LW�DIIHFWV�

�RXQJHU� DJH� JURXS�� 7KH� LPSRUWDQW� ULVN� IDFWRUV�

IRU� KHDUW� IDLOXUH� LQFOXGH� FRURQDU�� DUWHU�� GLVHDVH��

K�SHUWHQVLRQ��GLDEHWHV�PHOOLWXV��FDUGLRWR[LF�GUXJV��

YDOYXODU� KHDUW� GLVHDVH� DQG� REHVLW������ ,Q� ,QGLD�

FRURQDU�� DUWHU�� GLVHDVH�� GLDEHWHV�� K�SHUWHQVLRQ��

YDOYXODU� KHDUW� GLVHDVHV� DQG� SULPDU�� PXVFOH�

GLVHDVHV� DUH� WKH� OHDGLQJ� FDXVHV� IRU� KHDUW� IDLOXUH��

5KHXPDWLF�KHDUW�GLVHDVH�LV�VWLOO�D�FRPPRQ�FDXVH�RI�

KHDUW�IDLOXUH�LQ�,QGLDQV�

+HDUW� IDLOXUH� LV� WKLUG� PRVW� FRPPRQ�

FDUGLRYDVFXODU�GLVHDVH�LQ�WKH�86�DIIHFWLQJ���SHU�FHQW�

RI�WKH�8�6��SRSXODWLRQ��RU�DOPRVW���PLOOLRQ�SHRSOH�����

7KH�SUHYDOHQFH� RI� KHDUW� IDLOXUH� LQFUHDVHV�ZLWK� WKH�

DJH�IURP�OHVV�WKDQ���SHU�FHQW�LQ�WKH��������HDU�ROG�
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DJH�JURXS�WR�RYHU����SHU�FHQW�LQ�WKH�SHRSOH�DJH����

�HDU�RU�ROGHU���7KH�OLIH�WLPH�ULVN�RI�GHYHORSLQJ�KHDUW�

IDLOXUH�LV�HVWLPDWHG�DW�DERXW����SHU�FHQW�ERWK�LQ�PHQ�

DQG�ZRPHQ��7KH�OLIHWLPH�ULVN�RI�GHYHORSLQJ�+)�DW�

WKH�DJH�RI�����HDU�LV������SHU�FHQW�IRU�PHQ�DQG������

SHU�FHQW�IRU�ZRPHQ��0RUH�WKDQ���������QHZ�FDVHV�

DUH�GLDJQRVHG�HDFK��HDU����URXQG����WR����SHU�FHQW�

RI�SDWLHQWV�GLH�IURP�KHDUW�IDLOXUH�ZLWKLQ����HDU�DIWHU�

UHFHLYLQJ�WKH�GLDJQRVLV�

5HOLDEOH� HVWLPDWHV� RI� KHDUW� IDLOXUH� DUH� ODFNLQJ�
LQ� ,QGLD� EHFDXVH� RI� WKH� DEVHQFH� RI� D� VXUYHLOODQFH�

SURJUDP�WR� WUDFN� LQFLGHQFH�� SUHYDOHQFH��RXWFRPHV�

DQG� NH�� FDXVHV� RI� KHDUW� IDLOXUH�� 1HYHUWKHOHVV�� LW�

LV� SURSRVHG� WKDW� WKH� LQFLGHQFH� DQG� SUHYDOHQFH�

UDWHV�RI�KHDUW�IDLOXUH�DUH�ULVLQJ�GXH�WR�SRSXODWLRQ��

HSLGHPLRORJLFDO� DQG� KHDOWK� WUDQVLWLRQV�� %DVHG�

on� disease-speci�c� estimates� of� prevalence� and�

LQFLGHQFH� UDWHV� RI� KHDUW� IDLOXUH�� LW� LV� HVWLPDWHG�

WKDW� WKH� SUHYDOHQFH� RI� KHDUW� IDLOXUH� LQ� ,QGLD� GXH�

WR� FRURQDU�� KHDUW� GLVHDVH�� K�SHUWHQVLRQ�� REHVLW���

GLDEHWHV�DQG�UKHXPDWLF�KHDUW�GLVHDVH�UDQJHV�IURP�

����WR�����PLOOLRQ��ZLWK�DQ�DQQXDO�LQFLGHQFH�RI�����

��������PLOOLRQ�

0HWKRGRORJ�

���G�� �HVLJ��� �� &URVV� 6HFWLRQDO� �� 2EVHUYDWLRQDO�
6WXG��

7KH� WDUJHW� SRSXODWLRQ� FRQVLVWHG� RI� SDWLHQWV�

RI� HLWKHU� VH[� GLDJQRVHG� DV� &RQJHVWLYH� +HDUW�

)DLOXUH� DFFRUGLQJ� WR� WKH� )UDPLQJKDP�&ULWHULD� IRU�

&RQJHVWLYH�+HDUW�)DLOXUH��HLWKHU�DGPLWWHG�WR�WKH�,Q�

3DWLHQW�'HSDUWPHQW��,3'��RU�YLVLWLQJ�WKH�RXW�SDWLHQW�

GHSDUWPHQW��7KH��ZHUH�FRQWDFWHG��H[SODLQHG�DERXW�

WKH�SXUSRVH�RI�VWXG��DQG�UHTXHVWHG�IRU�HQUROPHQW��

7KH�� ZHUH� SURYLGHG� ZLWK� D� SDWLHQW� LQIRUPDWLRQ�

VKHHW� HLWKHU� LQ� .DQQDGD�� +LQGL� RU� (QJOLVK�� 2QO��

WKRVH� SDWLHQWV� ZKR� YROXQWHHUHG� IRU� SDUWLFLSDWLRQ�

DIWHU�IXOO��VDWLVI�LQJ�WKHPVHOYHV�DERXW�WKH�QDWXUH�RI�

WKH�VWXG��ZHUH�LQFOXGHG�LQWR�WKH�VWXG��

��ZULWWHQ� LQIRUPHG�FRQVHQW�ZDV�REWDLQHG� IURP�
these� patients.� 85� consecutive� patients� ful�lling�

DOO� LQFOXVLRQ� DQG� H[FOXVLRQ� FULWHULD�ZHUH� LQFOXGHG�

LQ� WKH� VWXG�� DV� FDVHV� DIWHU� REWDLQLQJ� D� ZULWWHQ�

LQIRUPHG�FRQVHQW�

,�FO�VLR��&�L�H�LD

3DWLHQWV�ZLWK� FRQJHVWLYH� KHDUW� IDLOXUH� GXH� WR� DQ��

DHWLRORJ�� �GLDJQRVHG�E�� WKH� )UDPLQJKDP�&ULWHULD�

IRU�&RQJHVWLYH�+HDUW�)DLOXUH�

(�FO�VLR��&�L�H�LD

•� 3DWLHQWV� KDYLQJ� KHDUW� IDLOXUH� ZLWK�
SUHVHUYHG� HMHFWLRQ� IUDFWLRQ� �+S()�� (MHFWLRQ�
)UDFWLRQ!�����

•� 3DWLHQWV� ZLWK� &KURQLF� .LGQH�� 'LVHDVH� ��
6WDJH� �� DQG� �� �H*)5�� ��� PO�PLQ�����P���
according�to�KDOQI�Classi�cation�of�CKD).

•� 3DWLHQWV� SUHVHQWLQJ� ZLWK� �FXWHO��
'HFRPSHQVDWHG�+HDUW�)DLOXUH���'+)��

•� 3DWLHQWV� RQ� 8ULF� �FLG� /RZHULQJ� �JHQWV�
�8ULFRVXULFV� DQG� ;DQWKLQH� 2[LGDVH�
,QKLELWRUV��

•� ,QGLYLGXDOV� ZLWK� PDOLJQDQF�� RQ�
FKHPRWKHUDS���7XPRU�/�VLV�6�QGURPH��

•� ,QGLYLGXDOV�RQ�GUXJV�FDXVLQJ�LQFUHDVHG�OHYHOV�
RI� XULF� DFLG� LQFOXGLQJ� ORZ�GRVH� VDOLF�ODWHV��
F�FORVSRULQH�� S�UD]LQDPLGH�� HWKDPEXWRO��
OHYRGRSD��DQG�QLFRWLQLF�DFLG�

•� ,QGLYLGXDOV� ZLWK� D� KLVWRU�� RI� UDSLG� ZHLJKW�
ORVV�IDVWLQJ�

5HVXOWV

�JH� GLVWULEXWLRQ� RI� WKH� VWXG�� SRSXODWLRQ� YDULHG�
IURP� ��� �HDUV� WR� ��� �HDUV�7KH� PHDQ� DJH� ZDV��
����� “� ������ �HDUV� ZLWK�0HGLDQ� DJH� RI� ��� �HDUV��
,QWHU�TXDUWLOH� UDQJH� IRU� WKH� SRSXODWLRQ� ZDV� ��� ��
��������HDUV�

7DEOH�����JH�FDWHJRU��DQG�IUHTXHQF��

�JH�JURXS )UHTXHQF� 3HUFHQW

!��� �� ����

����� � ���

����� �� ����

7RWDO �� �����

2XW�RI����SDWLHQWV�HQUROOHG�����ZHUH�PDOHV����������DQG����ZHUH�
IHPDOHV������������)LJ����

74.67%

25.33%

Sex

)LJ����6H[�GLVWULEXWLRQ�LQ�SRSXODWLRQ�
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2I�WKH����SDWLHQWV�HQUROOHG�LQ�WKLV�VWXG���WKH�%0,�
YDULHG� IURP� ������ NJ�P�� WR� ������ NJ�P�� ZLWK� D�
PHDQ�YDOXH�RI�������“�������7KH�PHGLDQ�%0,�ZDV�
�����NJ�P���7KH�SDWLHQWV�ZHUH�GLYLGHG�DFFRUGLQJ�WR�
WKHLU�%0,� FDWHJRU��� ���SDWLHQWV� IHOO� LQ� WKH�QRUPDO�
FDWHJRU�� RI� ���������� NJ�P��� ZKLFK� ZDV� ���� RI�
WKH�VWXG��JURXS�DQG����SDWLHQWV�ZHUH�RYHU�ZHLJKW�
����������2QO����SDWLHQW�ZDV�IRXQG�WR�EH�PRUELGO��
REHVH�����������7DEOH�����)LJ����

50.00%

45.00%

40.00%

35.00%

30.00%

25.00%

20.00%

15.00%

10.00%

5.00%

0.00%

<18.5 18.5-24.9 25-29.9 30-34.9 25-39.9 >=40

1.33%
4.00%

8.00%

37.33%

44.00%

5.33%

)LJ����)UHTXHQF��RI�SDWLHQWV�DPRQJ�%0,�FDWHJRULHV�

7KH� HQUROOHG� SDWLHQWV� XQGHUZHQW� EORRG�
SUHVVXUH� PHDVXUHPHQWV� DFFRUGLQJ� WR� VWDQGDUG�
SURWRFROV�� 7KH� PHDQ� DUWHULDO� EORRG� SUHVVXUH� ZDV�
VXEVHTXHQWO��PHDVXUHG�DQG�SDWLHQWV�ZHUH�GLYLGHG�
LQWR� WZR�FDWHJRULHV���1RUPDO���������PJ�GO��DQG�
+�SHUWHQVLYHV�!����PJ�GO��

7KH� PHDQ� YDOXH� RI� 0�%3� LQ� WKH� VWXG�� JURXS�
ZDV������� “� ������PP+J�ZLWK�D�PHGLDQ� YDOXH�RI�
��� PP+J�� ,Q� WKH� VWXG�� JURXS�� ������� SDWLHQWV�
KDG� QRUPDO�0�%3� �������� PJ�GO��ZKLOH� �������
SDWLHQWV�KDG�KLJK�0�%3��!�����PP+J����)LJ����

21.33%

78.67%

70-105 >105

MABP Grade

)LJ����)UHTXHQF��RI�0�%3�DPRQJ�VWXG��JURXS�

2I�WKH�WRWDO�HQUROOHG�SDWLHQWV�RI����LQ�WKH�VWXG���
HVWLPDWHG�*)5��H*)5��ZDV�FDOFXODWHG�XVLQJ�0'5'�
(Modi�ed� Diet� in� Renal� Disease)� equation� and�
VWDJLQJ� ZDV� GRQH� DFFRUGLQJ� WR� .'24,� �.LGQH��
'LVHDVH�2XWFRPHV�4XDOLW��,QLWLDWLYH��JXLGHOLQHV�

7DEOH����&DWHJRULHV�RI�H*)5�

&DWHJRU� H�)5

� !���PO�PLQ�����P�

� ������PO�PLQ�����P�

� ������PO�PLQ�����P�

�LVFXVVLRQ

2XU� VWXG�� LQFOXGHG� ��� SDWLHQWV� GLDJQRVHG� DV�
FRQJHVWLYH� KHDUW� IDLOXUH� E�� WKH� )UDPLQJKDP�
&ULWHULD� IRU� FRQJHVWLYH� KHDUW� IDLOXUH�� 6HUXP� XULF�
DFLG� OHYHOV�ZHUH�HVWLPDWHG� LQ�DOO� WKH�SDWLHQWV��/HIW�
YHQWULFXODU� HMHFWLRQ� IUDFWLRQ� �/9()�� ZDV� WDNHQ�
DV� D�PDUNHU� IRU� WKH� VHYHULW�� RI� KHDUW� IDLOXUH�� 7KH�
VWDWLVWLFDO�FRUUHODWLRQ�EHWZHHQ�WKH�WZR�ZDV�VWXGLHG�
DORQJ�ZLWK�YDULDEOHV����JH��6H[��%RG��0DVV�,QGH[�
�%0,���0HDQ� DUWHULDO� EORRG�SUHVVXUH� �0�%3�� DQG�
Estimated�glomerular��ltration�rate(eGFR).��7DEOH���

3DWLHQWV� �1 ���� KDG� D� PHDQ� �“6'�� DJH� RI������
�“��������HDUV�����ZHUH�PDOHV���������DQG����ZHUH�
IHPDOHV��������

7KH�VWXG��VKRZHG�WKDW�LQ�SDWLHQWV�ZLWK�UHGXFHG�
ejection� fraction,� there� was� a� signi�cant� rise� in�
uric� acid� levels� (correlation� coef�cient� =� –0.245).�
7KLV� ZDV� HYLGHQW� E�� WKH� PHDQ� XULF� DFLG� OHYHO� LQ�
HDFK�FDWHJRU��RI�/9()�� WKDW�SURJUHVVHG� IURP������
PJ�GO�LQ�SDWLHQWV�ZLWK�PLOG�G�VIXQFWLRQ��/9()� �
�������� WR� �����PJ�GO� LQ�SDWLHQWV�ZLWK�PRGHUDWH�
G�VIXQFWLRQ�/9()�  � �������� WR� ����� PJ�GO� LQ�
SDWLHQWV�ZLWK�VHYHUH�G�VIXQFWLRQ��/9()�������

'U��6�6XUHVK��HW�DO���������FRQGXFWHG�D�VWXG��LQ�
&RLPEDWRUH�PHGLFDO�FROOHJH�KRVSLWDO��&RLPEDWRUH��
ZKLFK� LQFOXGHG� ����SDWLHQWV� �����PDOHV� DQG�����
IHPDOHV�� ZKR� ZHUH� DGPLWWHG� ZLWK� IHDWXUHV� RI�
heart� failure.� Patients,� who� satis�ed� the� criteria�
IRU� LQFOXVLRQ�� ZHUH� VXEMHFWHG� WR� EDVLF� EORRG�
LQYHVWLJDWLRQV� DQG� VHUXP� XULF� DFLG� OHYHOV� ZHUH�
PHDVXUHG�LQ�WKHP��(FKRFDUGLRJUDSK��ZDV�GRQH�LQ�
DOO�WKH�SDWLHQWV�WR�DVVHVV�WKH�VHYHULW��RI�KHDUW�IDLOXUH��
7KH�SDWLHQWV�ZHUH�IROORZHG�XS�IRU�D�SHULRG�RI�RQH�
PRQWK� WR� GHWHUPLQH� WKH� PRUWDOLW�� DQG� DGYHUVH�
RXWFRPHV�� 7KH� SDWLHQWV� ZHUH� IROORZHG� XS� IRU� D�
SHULRG�RI�RQH�PRQWK�WR�GHWHUPLQH�WKH�PRUWDOLW��DQG�
DGYHUVH�RXWFRPHV��+�SHUXULFHPLD�ZDV�IRXQG�WR�EH�
signi�cantly�higher�in�patients�with�cardiac�failure�
DQG�WKH�VHYHULW��RI�8��ULVH�KDG�D�KLJK�FRUUHODWLRQ�
WR�WKH�VHYHULW��RI�KHDUW�IDLOXUH��+�SHUXULFHPLD�ZDV�
PRUH�FRPPRQ�LQ�DFXWH�GHFRPSHQVDWHG�KHDUW�IDLOXUH�
WKDQ�FKURQLF�KHDUW�IDLOXUH�SDWLHQWV��(OHYDWHG�VHUXP�
XULF� DFLG� OHYHOV� FRUUHODWHG� LQYHUVHO��ZLWK� HMHFWLRQ�
IUDFWLRQ�VXJJHVWLQJ�WKDW�SURJUHVVLYH�K�SHUXULFHPLD�
LQ� FDUGLDF� IDLOXUH� LQGLFDWHV� GHWHULRUDWLQJ� FDUGLDF�
IXQFWLRQ�� 3DWLHQWV�ZLWK� HOHYDWHG� VHUXP�8�� OHYHOV�

%KDVNDUD���EKLODVK�.��6KDVKGKDU���&OLQLFDO�3URILOH�RI�3DWLHQWV�ZLWK�+HDUW�)DLOXUH�DW�7HUWLDU��&DUH�+RVSLWDO
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ZHUH� DVVRFLDWHG� ZLWK� SRRUHU� 1<+�� IXQFWLRQDO�
FODVV� SURYLQJ� WKDW� K�SHUXULFHPLD� SUHGLFWV� WKH�
VHYHULW�� RI� FDUGLDF� IDLOXUH�� +�SHUXULFHPLD�
SDWLHQWV�ZHUH�DVVRFLDWHG�ZLWK�DGYHUVH�FOLQLFDO�DQG�
ELRFKHPLFDO� IHDWXUHV� FRPSDUHG� WR� QRUPRXULFHPLF�
SDWLHQWV� LQ� WKH� IRUP� RI� LQFUHDVHG� 456� GXUDWLRQ�
DQG�LQRWURSLF�UHTXLUHPHQWV��6HUXP�XULF�DFLG�OHYHOV�
ZHUH� LQFUHDVHG� LQ� GLDEHWHV� DQG�K�SHUWHQVLRQ� DQG�
KDG�DQ�LQGHSHQGHQW�DVVRFLDWLRQ��LUUHVSHFWLYH�RI�WKH�
HWLRORJ��RI�KHDUW� IDLOXUH��3DWLHQWV�ZLWK�KLJKHU�XULF�
DFLG�OHYHOV�ZHUH�DVVRFLDWHG�ZLWK�DGYHUVH�RXWFRPHV�
DQG� SRRU� SURJQRVLV� LQ� WKH� IRUP� RI� LQFUHDVHG� UH�
KRVSLWDOL]DWLRQ� UDWHV� DQG� ���GD�� PRUWDOLW�� UDWHV��
7KLV�VWXG��VKRZHG�WKDW�K�SHUXULFHPLD�ZDV�IRXQG�
LQ� PDMRULW�� ������ RI� KHDUW� IDLOXUH� SDWLHQWV� ZLWK�
LQFUHDVHG�SUHYDOHQFH�LQ�IHPDOHV�FRPSDUHG�WR�PDOHV�

7KXV�� LW� ZDV� HYLGHQW� IURP� WKLV� VWXG�� WKDW� KLJK�
VHUXP�XULF�DFLG�OHYHOV�FRXOG�EH�D�VWURQJ�DQG�YDOLG�
ELRPDUNHU�RI�LPSDLUHG�SURJQRVLV�DQG�PRUWDOLW��LQ�
SDWLHQWV�ZLWK�FDUGLDF�IDLOXUH��SUHGLFWLQJ�WKH�VHYHULW��
DQG�KHPRG�QDPLF�GHUDQJHPHQWV�

3LQHOOL�0�� HW� DO�� FDUULHG�RXW� D� VWXG�� LQ�SDWLHQWV�
ZLWK�+HDUW�)DLOXUH�WR�VHH� LI� VHUXP�XULF�DFLG�OHYHOV�
FRUUHODWHG� ZLWK� OHIW� YHQWULFXODU� HMHFWLRQ� IUDFWLRQ�
�/9()�� DQG� V�VWROLF� SXOPRQDU�� DUWHU�� SUHVVXUH�
�63�3��� )LIW�� FRQVHFXWLYH� SDWLHQWV� ZLWK� KHDUW�
IDLOXUH�XQGHUZHQW�VHUXP��8���GHWHUPLQDWLRQ�DQG�
HFKRFDUGLRJUDSKLF�H[DPLQDWLRQ��ZLWK�PHDVXUHPHQW�
RI�/9()� DQG�63�3��7ZHQW�� KHDOWK�� DJH�PDWFKHG�
VXEMHFWV� VHUYHG� DV� FRQWUROV�� 0HDQ� VHUXP� 8�� LQ�
patients�with�HF�were�signi�cantly�higher�than�in�
FRQWUROV��������������YV�������������PJ�GO��3�����������
,Q�SDWLHQWV�JURXS�VHUXP�8��FRUUHODWHG�QHJDWLYHO��
ZLWK�/9()��5� ��������3���������DQG�SRVLWLYHO��ZLWK�
63�3��5� �������3�����������WKHVH�UHODWLRQV�SHUVLVW�LQ�D�
PXOWLYDULDEOH�UHJUHVVLRQ�DQDO�VLV��DIWHU�DGMXVWPHQW�
IRU� RWKHU� YDULDEOHV� SRWHQWLDOO�� FRQIRXQGLQJ� �3�  �
������DQG�3� ��������UHVSHFWLYHO���

,W�ZDV�FRQFOXGHG�WKDW�LQ�SDWLHQWV�ZLWK�+)��VHUXP�
8��FRUUHODWHV�ZLWK�/9()�DQG�63�3�LQGHSHQGHQWO��
IURP�RWKHU�FOLQLFDO�GHWHUPLQDQWV�������� VXSSRUWLQJ�
WKH� SRVVLELOLW�� WKDW� WKH� GHWHFWLRQ� RI� SURJUHVVLYH�
K�SHUXULFHPLD�LQ�WKHVH�SDWLHQWV�PD��EH�DQ�LQGLFDWRU�
RI�GHWHULRUDWLQJ�FDUGLDF�IXQFWLRQ�

&RQFOXVLRQ

7KH� PHDQ� YDOXH� RI� 0�%3� LQ� WKH� VWXG�� JURXS�

ZDV������� “� ������PP+J�ZLWK�D�PHGLDQ� YDOXH�RI�
��� PP+J�� ,Q� WKH� VWXG�� JURXS�� ������� SDWLHQWV�
KDG� QRUPDO�0�%3� �������� PJ�GO��ZKLOH� �������
SDWLHQWV�KDG�KLJK�0�%3��!�����PP+J��
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