
��������R��������LF��LR������������

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

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

��LJL�DO��HVHD�FK����LFOH

��6WXG��RQ�6HUXP�8ULF��FLG�LQ�3DWLHQWV��LWK��HDUW�)DLOXUH

%KDVNDUD����EKLODVK�.����LVKK�DUU�D�8PHVKFKDQGUD���

�R��WR�FLWH�WKLV�DUWLFOH�

%KDVNDUD���EKLODVK�.���LVKKZDUU�D�8PHVKFKDQGUD�*����6WXG��RQ�6HUXP�8ULF��FLG�LQ�3DWLHQWV�ZLWK�+HDUW�)DLOXUH��,QGLDQ�-�
(PHUJ�0HG�������������������

�EVWUDFW

,���RG�F�LR��� (OHYDWHG� VHUXP� 8ULF� �FLG� OHYHOV� KDYH� EHHQ� REVHUYHG� LQ� FOLQLFDO� FRQGLWLRQV� DVVRFLDWHG� ZLWK�
K�SR[LD��&HOO� GHDWK� FDQ�FDXVH�DFFXPXODWLRQ�RI�SXULQH� ERGLHV� DQG�KHQFH�K�SHUXULFHPLD�� ,QFUHDVHG�DFWLYDWLRQ�
RI�;DQWKLQH�2[LGDVH�FDQ�EH�FDXVHG�E��WLVVXH�K�SR[LD��ZKLFK�LWVHOI� LV�D�FRQVHTXHQFH�RI�YDVFXODU� �DQG�FDUGLDF��
G�VIXQFWLRQ��

�H�KRGRORJ��� �� GHWDLOHG� KLVWRU�� ZDV� WDNHQ� LQFOXGLQJ� SDVW� RU� FXUUHQW� PRUELGLWLHV�� �� VWUXFWXUHG� FOLQLFDO�
H[DPLQDWLRQ�DQG�WKH�ODERUDWRU��LQYHVWLJDWLRQ�SURILOH�RI�WKH�VXEMHFWV�ZDV�UHFRUGHG�RQ�D�SUHGHVLJQHG�SURIRUPD��
+HLJKW�ZDV�PHDVXUHG�E��D�6WDGLRPHWHU��ZHLJKW�ZDV�UHFRUGHG�XVLQJ�D�VSULQJ�EDVHG�ZHLJKWLQJ�VFDOH��%0,�ZDV�
FDOFXODWHG�XVLQJ�IRUPXOD�RI�%0,� �:HLJKW��LQ�NJ���+HLJKW��LQ�PHWUH���

�HV�O�V��6HUXP�8ULF��FLG�OHYHO��68���HVWLPDWLRQ�GRQH�LQ�RXU�VWXG��JURXS�RI����SDWLHQWV�GLDJQRVHG�DV�FRQJHVWLYH�
KHDUW�IDLOXUH�VKRZHG�WKH�IROORZLQJ�UHVXOWV���3DWLHQWV�ZLWK�68�����PJ�GO�FRQVLVWHG�RI������RI�WKH�VWXG��JURXS�
�Q ����SDWLHQWV�ZLWK�68��������PJ�GO�FRQVLVWHG�RI�������RI�WKH�VWXG��JURXS��Q �����WKH�PD[LPXP�QXPEHU�RI�
SDWLHQWV�KDG�WKHLU�68��������PJ�GO�FRQWULEXWLQJ�������RI�WKH�VWXG��JURXS��Q �����ZKHUHDV�WKRVH�ZLWK�68��!��
PJ�GO�FRQWULEXWHG�������RI�WKH�JURXS��Q �����

&R�FO�VLR���7KXV��D�WRWDO�RI����SDWLHQWV����������KDG�K�SHUXULFHPLD��7KH�PHDQ�68��ZDV������“������PJ�GO�

.H��RUGV��6HUXP�8ULF��FLG��+HDUW�IDLOXUH��+�SHUXULFHPLD�

�XWKRU�V� �IILOLDWLRQ�� ���6HQLRU� 5HVLGHQW�� 'HSDUWPHQW� RI� *HQHUDO� 0HGLFLQH�� 5DLFKXU� ,QVWLWXWH� RI� 0HGLFDO� 6FLHQFHV�� 5DLFKXU��
.DUQDWDND��������� ,QGLD�� �6HQLRU�5HVLGHQW��'HSDUWPHQW�RI�*HQHUDO�0HGLFLQH��%DQJDORUH�0HGLFDO�&ROOHJH�DQG�5HVHDUFK� ,QVWLWXWH��
%HQJDOXUX��.DUQDWDND���������,QGLD�

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

(�PDLO��DEKLODVKNRQGD���#JPDLO�FRP

,QWURGXFWLRQ

7KH�GLDJQRVLV�RI�KHDUW�IDLOXUH�LV�PDLQO��FOLQLFDO�EXW�
YDULRXV� LQYHVWLJDWLRQV� KHOS� XV� WR� XQGHUVWDQG� WKH�
XQGHUO�LQJ� FDXVH� DQG� DVVHVVPHQW� RI� VHYHULW�� RI�
+HDUW� )DLOXUH�� 7KH� FODVVLFDO� FOLQLFDO� V�PSWRPV� RI�
KHDUW�IDLOXUH�DUH�H[HUWLRQDO�G�VSQRHD��RUWKRSQRHD��
SDUR[�VPDO� QRFWXUQDO� G�VSQRHD�� IDWLJXH� DQG�
WKH� VLJQV� DUH� HOHYDWHG� MXJXODU� YHQRXV� SUHVVXUH��
SXOPRQDU��UDOHV��WKLUG�KHDUW�VRXQG�DQG�SHULSKHUDO�
RHGHPD��1R�VLQJOH�V�PSWRP�RU�VLJQ�LV�SDWKRJQRPLF�
RI�KHDUW�IDLOXUH����

Signs�of�HF�are�also�non-speci�c.�These�include�
EDVDO� FUHSLWDWLRQV�� RHGHPD�� UDLVHG� MXJXODU� YHQRXV�

SUHVVXUH� DQG� KHSDWRPHJDO��� 7KHVH� VLJQV� PD�� EH�

DEVHQW� LQ� SDWLHQWV�ZLWK� FRPSHQVDWHG�KHDUW� IDLOXUH�

RU�WKRVH�RQ�GUXJ�WKHUDS���

8ULF��FLG�LV�WKH�HQG�SURGXFW�RI�3XULQH�0HWDEROLVP�

LQ�+XPDQV��,W�LV�WKH�EUHDNGRZQ�SURGXFW�RI�;DQWKLQH�

DQG�+�SR[DQWKLQH�LQYROYLQJ�WKH�HQ]�PH�;DQWKLQH�

2[LGDVH�� ,Q� KXPDQ� EORRGSODVPD�� WKH� UHIHUHQFH�

UDQJH�RI�XULF�DFLG�LV�W�SLFDOO����������PJ�G/������

���� —PRO�/�� IRU� PHQ� ��� PJ�G/ ������ —PRO�/���

DQG���������PJ�G/�IRU�ZRPHQ����������—PRO�/��

+�SHUXULFHPLD� FDQ� EH� VHFRQGDU�� WR� HLWKHU� DQ�

H[DJJHUDWHG�SURGXFWLRQ�RI�8ULF��FLG� WKDW� IROORZV�

KLJK� FHOOXODU� WXUQ� RYHU� FRQGLWLRQV� RU�� PRVW�
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IUHTXHQWO���WR�D�ORZ�UHQDO�H[FUHWLRQ�LQ�SDWLHQWV�ZLWK�
LPSDLUHG�UHQDO�IXQFWLRQ��

(OHYDWHG� VHUXP� 8ULF� �FLG� OHYHOV� KDYH� EHHQ�
REVHUYHG� LQ� FOLQLFDO� FRQGLWLRQV� DVVRFLDWHG� ZLWK�
K�SR[LD�� &HOO� GHDWK� FDQ� FDXVH� DFFXPXODWLRQ� RI�
SXULQH�ERGLHV�DQG�KHQFH�K�SHUXULFHPLD��,QFUHDVHG�
DFWLYDWLRQ� RI� ;DQWKLQH� 2[LGDVH� FDQ� EH� FDXVHG� E��
WLVVXH� K�SR[LD�� ZKLFK� LWVHOI� LV� D� FRQVHTXHQFH� RI�
YDVFXODU��DQG�FDUGLDF��G�VIXQFWLRQ��

,Q� QXPHURXV� SRSXODWLRQ� VWXGLHV�� XULF� DFLG� KDV�
EHHQ� VKRZQ� WR� EH� D� SUHGLFWRU� RI� FDUGLRYDVFXODU�
PRUWDOLW�� DQG� VHUXP� 8�� KDV� EHHQ� UHSRUWHG� WR�
LQFUHDVH� LQ�SDWLHQWV�ZLWK�FKURQLF�FRQJHVWLYH�KHDUW�
IDLOXUH��&+)���5HFHQW�UHSRUWV�VXJJHVW�WKDW�LQFUHDVHG�
8ULF��FLG�SURGXFWLRQ�WKURXJK�DFWLYDWLRQ�RI�[DQWKLQH�
R[LGDVH�LV�DQ�LPSRUWDQW�PHFKDQLVP�LQYROYHG�LQ�WKH�
HOHYDWLRQ�RI�WKH�VHUXP�8��OHYHO�LQ�&+)����;DQWKLQH�
2[LGDVH�LV�DOVR�NQRZQ�DV�RQH�RI� WKH�PDLQ�VRXUFHV�
RI� IUHH� UDGLFDOV� DQG� PD�� FRQWULEXWH� WR� R[LGDWLYH�
GDPDJH�LQ�WKH�P�RFDUGLXP��

��FKURQLF�LQFUHDVH�LQ�P�RFDUGLDO�R[LGDWLYH�VWUHVV�
FDQ�FDXVH�VXEFHOOXODU�DEQRUPDOLWLHV��DQG�PD��OHDG�
WR�FDUGLRP�RSDWKLF�FKDQJHV��GHSUHVVHG�FRQWUDFWLOH�
IXQFWLRQ�DQG�IDLOXUH��

7KXV��DQ�HOHYDWHG�VHUXP�OHYHO�RI�8ULF��FLG�PD��
UHODWH� WR� FDUGLDF� G�VIXQFWLRQ� DQG� SURJUHVVLRQ� RI�
KHDUW�IDLOXUH�WKURXJK�R[LGDWLYH�VWUHVV�E��LQFUHDVHG�
;DQWKLQH�2[LGDVH�DFWLYLW��LQ�SDWLHQWV�ZLWK�&+)�

)RU� SURJQRVWLFDWLRQ� LQ� &+)�� WKH� IROORZLQJ�
�� SULQFLSDO� DUHDV� RI� UHODWLYHO�� LQGHSHQGHQW�
LPSRUWDQFH�HPHUJH������D�KHPRG�QDPLF�IDFWRU��IRU�
H[DPSOH�� OHIW�YHQWULFXODU�HMHFWLRQ� IUDFWLRQ�>/9()@���
����WKH�SDWLHQW�V�IXQFWLRQDO�VWDWXV��H�J���SHDN�R[�JHQ�
FRQVXPSWLRQ� >9�2�@��� DQG� ���� D�PHWDEROLF� IDFWRU��
LQFOXGLQJ� WKH� QHXURHQGRFULQH� DQG� LPPXQRORJLF�
SURFHVVHV��

,Q�&+)��K�SHUXULFHPLD� �LQGHSHQGHQW�RI�NLGQH��
IXQFWLRQ�DQG�GLXUHWLF�GRVH��LV�D�PDUNHU�RI�LPSDLUHG�
R[LGDWLYH� PHWDEROLVP� DQG� K�SHU� LQVXOLQHPLD��
in�ammatory� cytokine� activation,� and� impaired�
YDVFXODU�IXQFWLRQ��7KH�UHODWLRQVKLS�RI�8ULF��FLG�WR�
NLGQH��IXQFWLRQ�DQG�GLXUHWLF�GRVH�PD��DGGLWLRQDOO��
LQFUHDVH�WKH�YDOXH�RI�8ULF��FLG�DV�SURJQRVWLF�PDUNHU��
�GGLWLRQDOO��� YLD� GHJUDGDWLRQ� RI� DFFXPXODWHG�
SXULQHV��8ULF��FLG�LV�D�JHQHUDO�PDUNHU�RI�FHOO�GHDWK�

0HWKRGRORJ�

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�

�� GHWDLOHG� KLVWRU�� ZDV� WDNHQ� LQFOXGLQJ� SDVW�
RU� FXUUHQW� PRUELGLWLHV�� �� VWUXFWXUHG� FOLQLFDO�
examination�and�the�laboratory�investigation�pro�le�
RI� WKH� VXEMHFWV� ZDV� UHFRUGHG� RQ� D� SUHGHVLJQHG�
SURIRUPD��+HLJKW�ZDV�PHDVXUHG�E��D�6WDGLRPHWHU��
ZHLJKW�ZDV�UHFRUGHG�XVLQJ�D�VSULQJ�EDVHG�ZHLJKWLQJ�
VFDOH��%0,�ZDV�FDOFXODWHG�XVLQJ�IRUPXOD�RI�%0,� �
:HLJKW��LQ�NJ���+HLJKW��LQ�PHWUH����%0,��������ZDV�
classi�ed�as�being�underweight,�18.5–24.9�Normal,�
����������ZHUH�FRQVLGHUHG�RYHU�ZHLJKW��!����ZHUH�
FRQVLGHUHG�REHVH��!����ZHUH�FRQVLGHUHG�PRUELGO��
REHVH���OO�HQUROOHG�SDWLHQWV�ZHUH�UDQGRPO��LQFOXGHG�
LQWR� D� JURXS� RI� SDWLHQWV� ZLWK� FRQJHVWLYH� KHDUW�
IDLOXUH��DFFRUGLQJ�WR�WKH�)UDPLQJKDP�&ULWHULD�DQG�
DUUDQJHG� IRU��'��(FKRFDUGLRJUDSKLF�H[DPLQDWLRQV�
DQG� UHOHYDQW� EORRG� LQYHVWLJDWLRQV� DW� +RVSLWDOV��
3DWLHQWV� XQGHUZHQW� WKRURXJK� H[DPLQDWLRQ� DQG�
LQYHVWLJDWHG�DV�SHU�LQFOXVLRQ�DQG�H[FOXVLRQ�FULWHULD�

)DVWLQJ� %ORRG� VDPSOHV� ZHUH� ZLWKGUDZQ� XQGHU�
DVHSWLF� SUHFDXWLRQV� LQWR� D� 3ODLQ�6HUXP� YLDO� IURP�
WKH�FDVHV�LQ�WKLV�VWXG��DQG�VHQW�WR�WKH�%LRFKHPLVWU��
Laboratory� without� signi�cant� delay.� Uric� acid�
HVWLPDWLRQ� ZDV� GRQH� E�� 8ULFDVH�3HUR[LGDVH�
PHWKRG��IROORZLQJ�WKH�VWDQGDUG�SURWRFROV�

,Q� KXPDQ� EORRG� SODVPD�� WKH� UHIHUHQFH� UDQJH�
RI� XULF� DFLG� LV� W�SLFDOO�� ��������PJ�G/� ������ ����
—PRO�/�� IRU� PHQ� ��� PJ�G/ ������ —PRO�/��� DQG�
��������PJ�G/�IRU�ZRPHQ���������—PRO�/��

Hyperuricemia�was�de�ned�as� serum�uric� acid�
OHYHO�JUHDWHU�WKDQ���PJ�GO��ZKLOH�VHUXP�XULF�DFLG�
OHYHO�EHORZ���PJ�GO�ZDV�FRQVLGHUHG�QRUPDO�

5HVXOWV

6HUXP� 8ULF� �FLG� OHYHO� �68��� HVWLPDWLRQ� GRQH�
LQ� RXU� VWXG�� JURXS� RI� ��� SDWLHQWV� GLDJQRVHG� DV�
FRQJHVWLYH� KHDUW� IDLOXUH� VKRZHG� WKH� IROORZLQJ�
UHVXOWV���3DWLHQWV�ZLWK�68�����PJ�GO�FRQVLVWHG�RI�
�����RI�WKH�VWXG��JURXS��Q ����SDWLHQWV�ZLWK�68��
������PJ�GO�FRQVLVWHG�RI�������RI�WKH�VWXG��JURXS�
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�Q �����WKH�PD[LPXP�QXPEHU�RI�SDWLHQWV�KDG�WKHLU�
68��������PJ�GO�FRQWULEXWLQJ�������RI� WKH�VWXG��
JURXS��Q �����ZKHUHDV� WKRVH�ZLWK�68��!��PJ�GO�
FRQWULEXWHG�������RI�WKH�JURXS��Q �����7KXV��D�WRWDO�
RI� ��� SDWLHQWV� ��������� KDG� K�SHUXULFHPLD�� 7KH�
PHDQ�68��ZDV������“�����PJ�GO���7DEOH�����

7DEOH����'LVWULEXWLRQ�RI�VWXG��VXEMHFWV�DFFRUGLQJ�WR�XULF�DFLG�

8ULF�DFLG )UHTXHQF� 3HUFHQW

��� � ���

������� �� ����

������� �� ����

!�� �� ����

7RWDO �� �����

�LVFXVVLRQ

7KLV�VWXG��VKRZHG�WKDW�K�SHUXULFHPLD�ZDV�IRXQG�

LQ�PDMRULW�� ���������RI� KHDUW� IDLOXUH�SDWLHQWV�ZLWK�

LQFUHDVHG� SUHYDOHQFH� LQ� IHPDOHV�� 7KH� PHDQ� XULF�

DFLG� OHYHO� DPRQJ� IHPDOHV� �Q ���� ZDV� ����� PJ�

GO� LQ�FRPSDULVRQ� WR�D� ORZHU�UHDGLQJ�RI�����PJ�GO�

DPRQJ� PDOHV� �Q ����� 1RUPDOO��� VHUXP� XULF� DFLG�

OHYHOV�DUH� KLJKHU� LQ�PDOHV� DV� FRPSDUHG� WR� WKDW� LQ�

IHPDOHV��EXW�WKHUH�DUH�VRPH�VWXGLHV����WKDW�VKRZHG�

IHPDOH�GRPLQDQFH��,Q�RXU�VWXG���ZH�IRXQG�KLJKHU�

OHYHOV�RI�VHUXP�XULF�DFLG�DPRQJ�IHPDOHV�SUREDEO��

EHFDXVH�PRGHUDWH��/9()���������WR�VHYHUH��/9()�

7DEOH����%0,�DQG�8ULF�DFLG�

%0, 8ULF��FLG��UDGH 7RWDO &KL�VTXDUH S�YDOXH

��� ����� ����� !��

����� � � � � �

������ �����

���� ����� ����� ���� ������

��������� � �� �� � ��

���� ����� ����� ����� ������

������� � � �� � ��

���� ����� ����� ����� ������

������� � � � � �

����� ����� ����� ����� ������

������� � � � � �

����� ���� ����� ���� ������

! �� � � � � �

���� ���� ���� ������ ������

7RWDO � �� �� �� ��

���� ����� ����� ����� ������

)LJ������JH�FDWHJRU��DQG�8ULF�DFLG�JUDGH�

%KDVNDUD���EKLODVK�.���LVKKZDUU�D�8PHVKFKDQGUD�*�����6WXG��RQ�6HUXP�8ULF��FLG�LQ�3DWLHQWV�ZLWK��
+HDUW�)DLOXUH
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������ FDUGLDF� G�VIXQFWLRQ� ZDV� VHHQ� LQ� ������
IHPDOHV�ZKLOH�LW�ZDV�IRXQG�LQ�������PDOHV���OVR��LQ�
WKH�VWXG��JURXS��WKH�PHDQ�OHIW�YHQWULFXODU�HMHFWLRQ�
IUDFWLRQ� ZDV� DOVR� ORZHU� LQ� IHPDOHV� ��������� LQ�
FRQWUDVW�WR�WKDW�LQ�PDOHV�����������7KLV�REVHUYDWLRQ�
H[SODLQHG� WKH�UHDVRQ� IRU�D�KLJKHU�VHUXP�XULF�DFLG�
OHYHOV�DPRQJ�IHPDOH�SRSXODWLRQ�LQ�RXU�VWXG��

7KH� SDWLHQWV� WKDW� ZHUH� LQFOXGHG� KDG� D� UHQDO�
IXQFWLRQ�ZLWK�HVWLPDWHG�*)5�!����PO�PLQ�����P��
ERG��VXUIDFH�DUH���V� WKH�UHQDO� IXQFWLRQV�GHFOLQHG��
WKH�VHUXP�XULF�DFLG�OHYHOV�LQFUHDVHG��DV�HYLGHQW�E��
����SDWLHQWV�KDYLQJ�K�SHUXULFHPLD��68��!��PJ�
GO�� ZLWK� H*)5� DERYH� ���PO�PLQ�����P�� �Q �����
������ SDWLHQWV� KDYLQJ� K�SHUXULFHPLD� ZLWK� H*)5�
EHWZHHQ�������PO�PLQ�����P�� �Q �����DQG� ������
SDWLHQWV�KDYLQJ�K�SHUXULFHPLD�ZLWK�H*)5�EHWZHHQ�
������PO�PLQ�����P���Q �����7KLV�DVVRFLDWLRQ�KHOG�
VKRZHG�D�S�YDOXH�RI�������7KXV��WKLV�VWXG��VKRZHG�
D� QHJDWLYH� FRUUHODWLRQ� EHWZHHQ� H*)5� DQG� VHUXP�
uric� acid� levels� but�was� not� stastically� signi�cant�
(correlation�coef�cient�=�–0.423).

+RZHYHU�� EHFDXVH� XULF� DFLG� LV� SULPDULO��
HOLPLQDWHG� YLD� WKH� NLGQH�V�� K�SHUXULFDHPLD� LQ�
KHDUW� IDLOXUH� SDWLHQWV� ZLWK� &.'� �H*)5���� PO�
PLQ�����P���PD��LQ�ODUJH�SDUW�EH�FRQVLGHUHG�GXH�WR�
LPSDLUHG�UHQDO�H[FUHWLRQ�RI�XULF�DFLG��2Q�WKH�RWKHU�
KDQG�� K�SHUXULFDHPLD� LQ� SDWLHQWV� ZLWKRXW� &.'�
(eGFR≥� 60� ml/min/1.73m��� PD�� EH� FRQVLGHUHG�
SULPDULO��GXH�WR�LQFUHDVHG�SURGXFWLRQ�RI�XULF�DFLG�
DQG� WKXV� D�PDUNHU� RI� LQFUHDVHG� [DQWKLQH� R[LGDVH�
DFWLYLW������

7KH�PHDQ�VHUXP�XULF�DFLG�OHYHO�LQ�SDWLHQWV�ZLWK�
&.'�ZDV� KLJKHU� ����� PJ�GO��� LQ� FRQWUDVW� WR� WKDW�
LQ� SDWLHQWV� ZLWKRXW� &.'� ������PJ�GO��� 'HVSLWH� D�
KLJKHU�PHDQ�VHUXP�XULF�DFLG�OHYHO�DPRQJ�SDWLHQWV�
ZLWK�&.'��VXFK�SDWLHQWV�KDG�D�OHVV�VHYHUH�FDUGLDF�
G�VIXQFWLRQ� DV� FRPSDUHG� WR� WKRVH� ZLWKRXW� &.'��
7KLV�ZDV� HYLGHQW� E�� D�KLJKHU�PHDQ�/9()� DPRQJ�
SDWLHQWV� ZLWK� &.'� ��������� WKDQ� WKRVH� ZLWKRXW�
&.'� ���������� DV� DOVR� VKRZQ� E�� *HUDVLPRV� 6��
)LOLSSDWRV��HW�DO��������

From� the� above� �ndings,� it� was� made� clear�
WKDW� HOHYDWHG� XULF� DFLG� OHYHOV� VHUYHG� DV� D� FOLQLFDO�
PDUNHU�IRU�WKH�PXOWLSOH�SDWKRORJLFDO�SURFHVVHV�YL]���
metabolic,� in�ammatory� and� neuro-� endocrine,�
LQ� WKH� SURJUHVVLRQ� RI� KHDUW� IDLOXUH� DV� HYLGHQW� E��
GHFUHDVLQJ�OHIW�YHQWULFXODU�HMHFWLRQ�IUDFWLRQ��(OHYDWHG�
XULF�DFLG� OHYHOV� LQGLFDWHG�FDUGLDF�G�VIXQFWLRQ�DQG�
SURJUHVVLRQ� RI� KHDUW� IDLOXUH� WKURXJK� R[LGDWLYH�
VWUHVV�DQG�IUHH�UDGLFDO�LQMXU��E��LQFUHDVHG�[DQWKLQH�
R[LGDVH�DFWLYLW��

+�SHUXULFDHPLD� ZDV� FRPPRQ� LQ� SDWLHQWV� ZLWK�
DGYDQFLQJ�KHDUW�IDLOXUH��+RZHYHU��WKLV�DVVRFLDWLRQ�

ZDV�RQO��REVHUYHG�LQ�SDWLHQWV�ZLWKRXW�&.'�EXW�QRW�
LQ�WKRVH�ZLWK�&.'��GHVSLWH�D�KLJKHU�PHDQ�VHUXP�XULF�
DFLG�OHYHO�DPRQJ�WKH�ODWWHU�JURXS��+�SHUXULFDHPLD�
LQ�SDWLHQWV�ZLWKRXW�&.'�ZDV�OLNHO��SULPDULO��GXH�
WR� LQFUHDVHG� SURGXFWLRQ� DQG� WKXV� D� PDUNHU� RI�
LQFUHDVHG�[DQWKLQH�R[LGDVH�DFWLYLW��

&RQFOXVLRQ

•� 7KH� SUHYDOHQFH� RI� K�SHUXULFHPLD� ZDV�
signi�cantly� higher� in� patients� with�
FRQJHVWLYH�KHDUW�IDLOXUH�

•� +�SHUXULFDHPLD� LQ�SDWLHQWV�ZLWKRXW�FKURQLF�
NLGQH�� GLVHDVH� LV� SULPDULO�� D� PDUNHU� RI�
LQFUHDVHG� [DQWKLQH� R[LGDVH� DFWLYLW��� ZKLOH�
LQ�SDWLHQWV�ZLWK�FKURQLF�NLGQH��GLVHDVH� LW� LV�
SULPDULO��GXH�WR�LPSDLUHG�UHQDO�H[FUHWLRQ�RI�
XULF�DFLG�
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��� )DQJ� -�� �OGHUPDQ� 0+�� 6HUXP� XULF� DFLG� DQG�
FDUGLRYDVFXODU� PRUWDOLW�� WKH� 1+�1(6� ,�
HSLGHPLRORJLF�IROORZ�XS�VWXG��������������1DWLRQDO�
+HDOWK� DQG� 1XWULWLRQ� ([DPLQDWLRQ� 6XUYH��� -�0��
����������������������

��� /H�YD� )�� �QNHU� 6'�� *RGVODQG� ,)�� 7HL[HLUD� 0��
+HOOHZHOO�3*��.R[�:-��HW�DO��8ULF�DFLG�LQ�FKURQLF�KHDUW�
failure:�A�marker�of�chronic�in�ammation.�Eur�Heart�
-���������������������

��� +RHSHU�00��+RKOIHOG� -0��)DEHO�+��+�SHUXULFHPLD�
LQ�SDWLHQWV�ZLWK�ULJKW�RU�OHIW�KHDUW�IDLOXUH��(XU5HVSLU�-�
������������������

��� /H�YD�)���QNHU�6'��6ZDQ�-:��*RGVODQG�,)��:LQJURYH�
&6��&KXD�73�� HW� DO�� 6HUXP�XULF� DFLG� DV� DQ� LQGH[�RI�
LPSDLUHG� R[LGDWLYH� PHWDEROLVP� LQ� FKURQLF� KHDUW�
IDLOXUH��(XU�+HDUW�-�������������������

��� =ZHLHU� -/��.XSSXVDP��3�� /XWW��*���0HDVXUHPHQW�
RI�HQGRWKHOLDO�FHOO� IUHH� UDGLFDO� JHQHUDWLRQ��(YLGHQFH�
IRU� D� FHQWUDO� PHFKDQLVP� RI� IUHH� UDGLFDO� LQMXU�� LQ�
SRVWLVFKHPLF�WLVVXHV��3URF1DWO�FDG6FL�86������������
����������

��� 7HUDGD� /6�� *XLGRW� '0�� /HII� -��� :LOOLQJKDP� ,5��
+DQOH�� 0(�� 3LHUPDWWHL� '�� HW� DO�� +�SR[LD� LQMXUHV�
HQGRWKHOLDO�FHOOV�E��LQFUHDVLQJ�HQGRJHQRXV�[DQWKLQH�
R[LGDVH� DFWLYLW��� 3URF1DWO�FDG6FL� 86�� ������ ����
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*���0F0XUUD��--��HWDO��,QYHVWLJDWLRQ�LQWR�WKH�VRXUFHV�
RI�VXSHUR[LGH�LQ�KXPDQ�EORRG�YHVVHOV���QJLRWHQVLQ�,,�
LQFUHDVHV� VXSHUR[LGH�SURGXFWLRQ� LQ� KXPDQ� LQWHUQDO�
PDPPDU��DUWHULHV��&LUFXODWLRQ�����������������������

���� GH�-RQJ� -:��6FKRHPDNHU�5*��GH�-RQJH�5��%HUQRFFKL�
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KHDUW��-�0RO�&HOO�&DUGLRO���������������������
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