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,PSURYHPHQW�LQ�4�DOLWDWLYH�,QGLFHV��LWK�1RYHO�7KHUDS��RI��

1LFRUDQGLO�LQ�3DWLHQWV��LWK�3HULSKHUDO�9DVF�ODU�'LVHDVH����3LORW�6W�G�

5DMD�/DKLUL����UNDSDO�%DQG�RSDGK�D�����ELVKR�5�VVDO�6WDUOHW����
1DPUDWD��D�U���6KDLOHQGUD���DQG��

�EVWUDFW

��W�RG�FW�R���3HULSKHUDO�YDVFXODU�GLVHDVH��39'��LV�D�FKURQLF�FRQGLWLRQ�ZKLFK�DIIHFWV�
!���� RI� SHRSOH� RYHU� ��� �HDUV�� 3DWLHQWV� ZLWK� 39'� DUH� V�PSWRPDWLF� LQ� ���� FDVHV��
1LFRUDQGLO��D�SRWDVVLXP�FKDQQHO�RSHQHU�WKDW�DOORZV�WKH�YDVFXODU�VPRRWK�PXVFOH�WR�UHOD[��
HIIHFWLYHO�� GLODWHV� WKH� PLFURYDVFXODWXUH� DQG� KDV� VKRZQ� LPSURYHPHQW� LQ�P�RFDUGLDO�
perfusion.� It� also� prevents� endothelial� dysfunction� and� cause� signi�cant� reduction�
LQ� SHULSKHUDO� YDVFXODU� UHVLVWDQFH�� 7KLV� HIIHFW� KDV� WKH� SRWHQWLDO� LQ� LPSURYHPHQW� RI�
V�PSWRPV�LQ�SHULSKHUDO�DUWHU��GLVHDVH��,Q�WKLV�VWXG���ZH�VWXGLHG�WKH�HIIHFW�RI�1LFRUDQGLO�
RQ�FODXGLFDWLRQ�GLVWDQFH�DQG�TXDOLW��RI�OLIH�E��PHDVXULQJ�FKDQJH�LQ�3HULSKHUDO��UWHULDO�
4XHVWLRQQDLUH� �3�4��6FRUH� DQG�&ODXGLFDWLRQ�GLVWDQFH� IURP�EDVHOLQH�DIWHU���ZHHNV� RI�
1LFRUDQGLO�WKHUDS��DORQJ�ZLWK�VWDQGDUG�RI�FDUH�WKHUDS��

��P��To��nd�the�effect�of�nicorandil�on�subjective�claudication�distance�and�peripheral�
DUWHULDO�TXHVWLRQQDLUH��3�4��LQ�SDWLHQWV�RI�SHULSKHUDO�DUWHULDO�GLVHDVH�

0�W�RG���,Q�WKLV�SLORW�VWXG��GRQH�RQ����LQGLYLGXDOV�ZLWK�SHULSKHUDO�DUWHU��GLVHDVH��
WDEOHW�1LFRUDQGLO����PJ�WZLFH�D�GD��ZDV�JLYHQ�DORQJ�ZLWK�7DE��&ORSLGRJUHO���PJ�RQFH�
D�GD�� DQG�7DE���WRUYDVWDWLQ� ��PJ� RQFH� D� GD�� IRU� ��ZHHNV� DQG� FKDQJH� LQ� VXEMHFWLYH�
FODXGLFDWLRQ�GLVWDQFH�DQG�TXDOLW��RI� OLIH�ZDV� FRPSDUHG�ZLWK� WKH� EDVHOLQH�GDWD� RI� WKH�
VDPH�SDUDPHWHUV�

�R��WR�FLWH�WKLV�DUWLFOH�

5DMD�/DKLUL���UNDSDO�%DQG�RSDGK�D����ELVKR�5XVVDO�6WDUOHW�H��D��� ,PSURYHPHQW�LQ�4XDOLWDWLYH�,QGLFHV�ZLWK�1RYHO�7KHUDS��RI�
1LFRUDQGLO�LQ�3DWLHQWV�ZLWK�3HULSKHUDO�9DVFXODU�'LVHDVH����3LORW�6WXG���-�&DUGLRYDVF�0HG�6XUJ��������������������

��WKRU�V� �IILOLDWLRQ�� ��VVRFLDWH� 3URIHVVRU�� ��VVLVWDQW�
3URIHVVRU�� 'HSDUWPHQW� RI� 3KDUPDFRORJ��� �OO� ,QGLD� ,QVWLWXWH�
RI� 0HGLFDO� 6FLHQFHV� .DO�DQL�� :HVW� %HQJDO� �������� �3RVW�
*UDGXDWH� 7UDLQHH�� ��GGLWLRQDO� 3URIHVVRU�� 'HSDUWPHQW� RI�
&DUGLRWKRUDFLF� �� 9DVFXODU� 6XUJHU��� �3URIHVVRU� DQG� +HDG��
'HSDUWPHQW�RI�3KDUPDFRORJ����OO� ,QGLD� ,QVWLWXWH�RI�0HGLFDO�
6FLHQFHV��5LVKLNHVK���������8WWDUDNKDQG��,QGLD�

&RUUHVSRQGLQJ���WKRU��5DMD�/DKLUL���VVRFLDWH�3URIHVVRU��
'HSDUWPHQW�RI�&DUGLRWKRUDFLF���9DVFXODU�6XUJHU����OO� ,QGLD�
,QVWLWXWH�RI�0HGLFDO�6FLHQFHV��5LVKLNHVK���������8WWDUDNKDQG��
,QGLD�

(�PDLO��UDMDODKLUL�LPVEKX#JPDLO�FRP

5HFHLYHG�RQ�������������� �FFHSWHG�RQ������������

����OW���2XW�RI����������������ZHUH�PDOH������������
ZHUH�GLDEHWLF������������ZHUH�K�SHUWHQVLYH�DQG����
���������ZHUH�VPRNHUV��0HDQ�DJH�RI�LQGLYLGXDOV�LQ�
VWXG��ZDV�������HDUV�DQG�PHDQ�ERG��PDVV� LQGH[�
was� w19.47.� There� was� asigni�cant� increase� in�
WKH�PHDQ� VXEMHFWLYH� FODXGLFDWLRQ� GLVWDQFH� DIWHU� ��
ZHHNV�RI� QLFRUDQGLO� IURP� �������PHWHUV� WR� �������
PHWHUV�� 6�PSWRP� VFDOH� LPSURYHG� IURP� D� PHDQ�
YDOXH�RI�������WR��������WUHDWPHQW�VDWLVIDFWLRQ�VFDOH�
LPSURYHG�IURP�������WR��������TXDOLW��RI�OLIH�IURP�
������WR��������VRFLDO�IXQFWLRQ�LPSURYHG�IURP�������
WR�������DQG�PHDQ�VXPPDU��VFRUH�RI�TXDOLW��RI�OLIH�
LQGLFDWRUV��3�4��LQFUHDVHG�IURP�������WR�������



-RXUQDO�RI�&DUGLRYDVFXODU�0HGLFLQH�DQG�6XUJHU����9ROXPH����1XPEHU������-DQXDU����-XQH�����

�� 5DMD�/DKLUL���UNDSDO�%DQG�RSDGK�D����ELVKR�5XVVDO�6WDUOHW�H��D���,PSURYHPHQW�LQ�4XDOLWDWLYH�,QGLFHV�
ZLWK�1RYHO�7KHUDS��RI�1LFRUDQGLO�LQ�3DWLHQWV�ZLWK�3HULSKHUDO�9DVFXODU�'LVHDVH����3LORW�6WXG�

,1752'8&7,21

3HULSKHUDO� YDVFXODU� GLVHDVH� �39'�� LV� FRPPRQ�
GLVRUGHU� LQ� SDWLHQWV� ZLWK� DWKHURVFOHURVLV�� ,W�

DIIHFWV� !� ���� RI� SHRSOH� RYHU� ��� �HDUV�� 3DWLHQWV�
ZLWK�39'�DUH�V�PSWRPDWLF�LQ�����FDVHV���39'�FDQ�
SUHVHQW�LQ�D�ZLGH�DUUD��RI�FOLQLFDO�IHDWXUHV�UDQJLQJ�
IURP� DV�PSWRPDWLF�� LQWHUPLWWHQW� FODXGLFDWLRQ� WR�
UHVW�SDLQ��5HYDVFXODULVDWLRQ��E��ERWK�HQGRYDVFXODU�
WHFKQLTXHV� DQG� RSHQ� VXUJHU��� LV� WKH� PDLQVWD�� RI�
WUHDWPHQW��+RZHYHU��VRPH�RI�WKHVH�SDWLHQWV�DUH�QRW�
amenable�to�either�due�to�signi�cant�co-morbidities�
DQG�GLIIXVHG�GLVHDVH��0HGLFDO�PDQDJHPHQW�JRDOV�DV�
RI�QRZ�DUH�PRUH�WRZDUGV�UHGXFLQJ�FDUGLRYDVFXODU�
mortality� risk.�There�has�not� been� any� signi�cant�
EUHDNWKURXJK� LQ� PHGLFDO� PDQDJHPHQW� LQ� WHUPV�
RI� UHGXFLQJ� OLPE� FRPSOLFDWLRQV� DQG� LPSURYLQJ�
TXDOLW�� RI� OLIH�� 7KH� UROH� RI� PHGLFDO� WKHUDS�� LV�
JDLQLQJ�PRPHQWXP�LQ�SDWLHQWV�RI� FRURQDU��DUWHU��
GLVHDVH�� +RZHYHU�� QR� VXFK� DJHQWV� KDYH� VKRZQ� D�
SURPLVLQJ� UROH� LQ� SDWLHQWV� RI� 39'�� 5KHRORJLFDO�
DJHQWV�� YDVRGLODWRUV�� DQWLSODWHOHW� DJHQWV��
DQWLFRDJXODQWV�� SURVWDJODQGLQV� DQG� SURVWDJODQGLQ�
DQDORJXH�KDYH�DOO�EHHQ� WULHG� LQ� WKH�PDQDJHPHQW���

6WDWLQ� �� �QWLSODWHOHW� DJHQWV� KDYH� EHHQ� VKRZQ� WR�
UHGXFH� WKH� ULVN� RI� PDMRU� DGYHUVH� FDUGLRYDVFXODU�
HYHQWV� �0�&(�� EXW� WKH�� GRQ�W� FRQIHU� PXFK� RI�
OLPE� SURWHFWLYH� HIIHFWV�� &LORVWD]ROH� GRHV� RIIHU�
V�PSWRPDWLF� UHOLHI� LQ� SDWLHQWV� ZLWK� LQWHUPLWWHQW�
FODXGLFDWLRQ� EXW� KDYHQ�W� VKRZQ� DQ�� SURPLVLQJ�
UHVXOWV� LQ� SDWLHQWV� ZLWKFKURQLF� OLPE� WKUHDWHQHG�
LVFKHPLD��&/7,�����,W�LV�DOVR�DVVRFLDWHG�ZLWK�XQZDQWHG�
DGYHUVH� GUXJ� UHDFWLRQV� YL]�� KHDGDFKH�� ZKLFK� FDQ�
OHDG� WR�GLVFRQWLQXDWLRQ�RI� WKHUDS����7UHDWPHQW� IRU�
V�PSWRPV�LV�D�FRPELQDWLRQ�RI�SUHYHQWLYH�PHDVXUHV�
such� as� modi�cation� of� risk� factors,� antiplatelet�
WKHUDS��DQG�DFWLYH�H[HUFLVH��3KDUPDFRWKHUDS��KDV�D�
signi�cant�role�in�the�management.�It�may�be�given�
IRU� V�PSWRPDWLF� UHOLHI� E�� LPSURYLQJ� SDLQ�IUHH�
DQG� RYHUDOO� ZDONLQJ� GLVWDQFHV�� 2WKHU� GUXJV� OLNH�
9LWDPLQ� .� DQWDJRQLVWV�� 3HQWR[LI�OOLQH� HWF� KDYH�
shown� no� bene�ts.� Nicorandil� is� a� non-selective�
DGHQRVLQH�VHQVLWLYH� SRWDVVLXP� FKDQQHO� RSHQHU�
WKDW� DOORZV� WKH� YDVFXODU� VPRRWK� PXVFOH� WR� UHOD[��

�R�FO���R��� Our� study� �ndings� have� shown� a� signi�cant� improvement� in� both�

FODXGLFDWLRQ� GLVWDQFH� DV� ZHOO� DV� TXDOLW�� RI� OLIH� RI� SDWLHQWV� ZLWK� SHULSKHUDO� DUWHU��

GLVHDVH�ZLWK�QLFRUDQGLO� WKHUDS���)XUWKHU�VWXG��RQ�PHDVXUDEOH�SDUDPHWHUV�DORQJ�ZLWK�

D� FRPSDUDWRU� DUP� VKRXOG� EH�GRQH� LQ� D� ODUJHU�SRSXODWLRQ� IRU� HVWDEOLVKLQJ� WKH� UROH� RI�

QLFRUDQGLO�LQ�39'�

.H��RUGV�� 3HULSKHUDO� DUWHULDO� GLVHDVH�� ,QWHUPLWWHQW� FODXGLFDWLRQ�� 1LFRUDQGLO��

�PSXWDWLRQ�

HIIHFWLYHO�� GLODWH� WKH� PLFURYDVFXODWXUH� DQG� WR�
LPSURYH� P�RFDUGLDO� SHUIXVLRQ�� ,W� KDV� VKRZQ� WR�
KDYH� FDUGLR� SURWHFWLYH� HIIHFWV� LQ� LVFKHPLF� KHDUW�
GLVHDVH��� ,W� FDXVHV� D� GRVH� GHSHQGHQW� UHGXFWLRQ�
RI� SHULSKHUDO� DUWHULDO� UHVLVWDQFH� E�� UHGXFLQJ� WKH�
PHDQ�DRUWLF�SUHVVXUH�� ,W� FDXVHV�SHULSKHUDO� DUWHULDO�
GLODWDWLRQ� �UHGXFLQJ� DIWHUORDG�� DQG� PLFURYDVFXODU�
GLODWDWLRQ� �UHGXFH� PLFURYDVFXODU� UHVLVWDQFH����

3URWHFWLYH� HIIHFW� RQ� HQGRWKHOLDO� IXQFWLRQ� LV� DOVR�
seen.�Studies�have�shown�that�signi�cant�reduction�
LQ� SHULSKHUDO� YDVFXODU� UHVLVWDQFH� LV� VHHQ� LQ� GRVHV�
XVHG� IRU� FDUGLR� SURWHFWLRQ��� 1R� 6WXG�� KDV� EHHQ�
GRQH� �HW� H[SORULQJ� LWV� UROH� LQ� 3HULSKHUDO� �UWHULDO�
'LVHDVH�� ,Q� WKLV� VWXG��� ZH� PHDVXUHG� FKDQJH� LQ�
3HULSKHUDO��UWHULDO�4XHVWLRQQDLUH��3�4��6FRUH�DQG�
&ODXGLFDWLRQ�GLVWDQFH� IURP�EDVHOLQH�DIWHU���ZHHNV�
RI�1LFRUDQGLO�WKHUDS��DORQJ�ZLWK�VWDQGDUG�RI�FDUH�
WKHUDS��

0(7�2'2/2��

6WXG�� VLWH�� 7HUWLDU�� FDUH� KRVSLWDO� LQ� QRUWKHUQ�
,QGLD

,QFOXVLRQ� FULWHULD� �� �OO� V�PSWRPDWLF� SDWLHQWV�
YLVLWLQJ�WKH�YDVFXODU�FOLQLF�ZLWK�SURYHQ�SHULSKHUDO�
DUWHULDO�GLVHDVH�ZHUH�LQFOXGHG�LQ�WKH�VWXG�

([FOXVLRQ�FULWHULD����FWLYH�VPRNHU���FXWH�/LPE�
LVFKHPLD�� DQG� FRQQHFWLYH� WLVVXH� GLVRUGHUV� H�J��
YDVFXOLWLV�� RWKHU� QHXURORJLFDO� FRQGLWLRQ� ZKLFK�
PLJKW� LQWHUIHUH� ZLWK� DVVHVVPHQW� RI� SDLQ� H�J��
SHULSKHUDO� QHXURSDWK��� OXPEDU� GLVF� KHUQLDWLRQ�
HWF�� ZHUH� H[FOXGHG� IURP� WKH� VWXG��� �Q�� SDWLHQW�
UHTXLULQJ�VXUJLFDO�RU�HQGRYDVFXODU�LQWHUYHQWLRQ�H�J��
UHYDVFXODULVDWLRQ�RU�DPSXWDWLRQ��GXULQJ�WKH�VWXG��
SHULRG�ZHUH�H[FOXGHG�IURP�WKH�VWXG��

�W�G��G��DW�R��������N��

�OO�SDWLHQWV�LQFOXGHG�LQ�VWXG��ZHUH�SURYLGHG�ZLWK�
3DWLHQW� ,QIRUPDWLRQ� 6KHHW� DQG� ZULWWHQ� LQIRUPHG�
FRQVHQW�ZDV� WDNHQ��6RFLRGHPRJUDSKLF�SDUDPHWHUV�
DQG�GHWDLOHG�FOLQLFDO�KLVWRU��RI�DOO�LQFOXGHG�SDWLHQWV�
ZHUH�UHFRUGHG���OO�SDWLHQWV�LQFOXGHG�LQ�VWXG��ZHUH�
DGYLVHG�WKH�IROORZLQJ�SUHVFULSWLRQ�IRU�D�GXUDWLRQ�RI�
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��ZHHNV���7DE��1LFRUDQGLO���PJ�WZLFH�D�GD���7DE��
&ORSLGRJUHO���PJ�RQFH�D�GD��DQG�7DE���WRUYDVWDWLQ�
��PJ� RQFH� D� GD��� 2SLRLG� EDVHG� DQDOJHVLF� ZDV�
JLYHQ�DV�DQ�626�SUHVFULSWLRQ��3DWLHQW�ZLWK�DGYHUVH�
UHDFWLRQV� � ZHUH� GURSSHG�RXW� IURP� WKH� VWXG��
DQG� WKHLU� DGYHUVH� UHDFWLRQV� UHFRUGHG�� �'5�ZHUH�
UHSRUWHG�DFFRUGLQJ�WR�&7&�(�YHUVLRQ���JXLGHOLQHV��
3HULSKHUDO� DUWHULDO� TXHVWLRQQDLUH� �3�4�� DQG�
6XEMHFWLYH�&ODXGLFDWLRQ�'LVWDQFH��6&'��ZDV�QRWHG�
EHIRUH� LQLWLDWLRQ� RI� WUHDWPHQW� DQG� DIWHU� �� ZHHNV�
RI� WUHDWPHQW�� ,W�ZDV� HQVXUHG� WKDW� DOO� SDWLHQWV�KDG�
VWRSSHG� VPRNLQJ� DW� OHDVW� ��ZHHNV� EHIRUH� VWDUWLQJ�
WKHUDS��� �Q�� RWKHU� GUXJV� SUHYLRXVO�� DGYLVHG� WR�
WKH�SDWLHQW��ZKLFK�PLJKW�DFW�DV�D�FRQIRXQGHU��ZDV�
VWRSSHG�GXULQJ�WKLV�SHULRG�

6WDWLVWLFDO� DQDO�VLV�� 5HVXOWV� DUH� H[SUHVVHG� DV�
PHGLDQV� RU� PHDQ� “� 6'� IRU� FRQWLQXRXV� YDULDEOHV��
DQG� TXDOLWDWLYH� GDWD� DUH� SUHVHQWHG� DV� QXPEHUV�
RU� SHUFHQWDJHV�� 6WXGHQW� W�WHVW� �SDLUHG�� ZDV� XVHG�
IRU� FRPSDULQJ� � SUH� �� SRVW� LQWHUYHQWLRQ� YDOXHV��
�129�� WDEOH� FRPSDUHG� ΔFODXGLFDWLRQ� GLVWDQFH�
ZLWK� RWKHU� SDUDPHWHUV�� 6WDWLVWLFDO� DQDO�VLV� ZDV�
GRQH�XVLQJ�6366�Y���

(WKLFDO� FRQVLGHUDWLRQV�� 6WXG�� ZDV� FRQGXFWHG�
DIWHU�DSSURYDO�RI�HWKLFV�FRPPLWWHH��,,06�5LVKLNHVK��
3DWLHQWV� ZHUH� UHFUXLWHG� DIWHU� ZULWWHQ� LQIRUPHG�

FRQVHQW�� 3ULQFLSOHV� RI� *RRG� &OLQLFDO� 3UDFWLFH�ZDV�
IROORZHG�DW�DOO�VWDJHV�RI�WKH�VWXG��

5(68/76

��WRWDO�RI����SDWLHQWV�ZHUH�HQUROOHG�IRU�WKH�VWXG���
7ZR� SDWLHQWV� ZHUH� GURSSHG�RXW� PLG�ZD�� GXH� WR�
DGYHUVH�GUXJ�UHDFWLRQV��2QH�SDWLHQW�KDG�HSLVRGHV�
RI�SRVWXUDO�K�SRWHQVLRQ�DQG�DQRWKHU�KDG�PDFXODU�
UDVK� RYHU� KLV� QHFN�� 7KH� VWXG�� ZDV� FRPSOHWHG�
ZLWK� ��� SDWLHQWV�� 7KH� EDVHOLQH� FKDUDFWHULVWLFV� RI�
WKH� VWXG�� SRSXODWLRQ� LV� VXPPDULVHG� LQ� WDEOH� QR��
��� 0DOH� WR� )HPDOH� UDWLR� RI� HQUROOHG� SDWLHQWV� ZDV�
��� ��� 0HDQ� DJH� ZDV� ����� �HDUV�0HDQ� %RG�� 0DVV�
,QGH[� ZDV� ������� 7KH� UHVXOWV� RI� SUH� DQG� SRVW�
LQWHUYHQWLRQ� LQ� WHUPV� RI� WKH� YDULRXV� FRPSRQHQWV�
RI� SHULSKHUDO� DUWHULDOTXHVWLRQQDLUH� �3�4�� YL]��
IXQFWLRQLQJ�GRPDLQ�� V�PSWRP�VWDELOLW��� V�PSWRP�
VFDOH�� WUHDWPHQW� VDWLVIDFWLRQ�� TXDOLW�� RI� OLIH� ��
VRFLDO� IXQFWLRQ� DORQJ� ZLWK� VXPPDU�� VFRUH� DQG�
VXEMHFWLYH�FODXGLFDWLRQ�GLVWDQFH�LV�JLYHQ�LQ�WDEOH�QR��
��� �&RPSDULVRQ�RI�FKDQJH�LQ�FODXGLFDWLRQ�GLVWDQFH�
ZLWK� FKDQJH� LQ� IXQFWLRQLQJ� GRPDLQ�� V�PSWRP�
VWDELOLW��� V�PSWRP� VFDOH�� WUHDWPHQW� VDWLVIDFWLRQ��
TXDOLW��RI�OLIH��VRFLDO�IXQFWLRQ��DQG�VXPPDU��VFRUH�
LV�JLYHQ�LQ�WDEOH�QR����

7DEOH����%DVHOLQH�FKDUDFWHULVWLFV�RI�VWXG��SRSXODWLRQ

6RFLRGHPRJUDSKLF�SDUDPHWHUV Q����

0DOH ���������

)HPDOH ��������

'LDEHWLF ��������

+�SHUWHQVLYH ��������

6PRNHU ���������

0HDQ�DJH ������U

0HDQ�%0, �����

7DEOH����3HULSKHUDO��UWHULDO�4XHVWLRQQDLUH��3�4����6XEMHFWLYH�FODXGLFDWLRQ�GLVWDQFH��6&'��YDOXHV�LQ�SUH�DQG�SRVW�QLFRUDQGLO�
WKHUDS�

3�4�GRPDLQV� %DVHOLQH�VFRUH�
PHDQ

3RVW�LQWHUYHQWLRQ�VFRUH
�PHDQ

&RUUHODWLRQ 3�YDO�H

)XQFWLRQLQJ�'RPDLQ ����� ����� ����� �����

6�PSWRP�VWDELOLW� ����� ����� ����� �����

6�PSWRP�VFDOH ����� ����� ����� �����

7UHDWPHQW�VDWLVIDFWLRQ�
VFDOH

����� ����� ����� �����

4XDOLW��RI�OLIH ����� ����� ����� �����

6RFLDO�IXQFWLRQ ����� ����� ����� �����

6XPPDU��VFRUH ����� ����� ����� �����

6XEMHFWLYH�FODXGLFDWLRQ�
GLVWDQFH��6&'��LQ�
PHWUHV

������ ������ ����� �����
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Both� PAQ� and� SCD� showed� signi�cant�
LPSURYHPHQW� SRVW� QLFRUDQGLO� WKHUDS��� 0HDQ�
VXPPDU�� VFRUHV� RI� 3�4� VKRZHG� VWDWLVWLFDOO��
signi�cant� change� from� baseline� (p� <0.05).��
6XEMHFWLYH� FODXGLFDWLRQ� GLVWDQFH� ZDV� DOVR�
signi�cantly� improved� at� the� end� of� the� study�
SHULRG��S��������

Signi�cant� positive� correlation� was� associated�
ZLWK�SRVW�WHVW�TXDOLW��RI�OLIH�ZLWK�SRVW�WHVW�VXPPDU��
scores� (r=0.67,� p=0.02).� A� signi�cant� positive�
FRUUHODWLRQ�ZDV�SUHVHQW�ZLWK�GLIIHUHQFH�LQ�VXPPDU��
VFRUH� DQG� GLIIHUHQFH� LQ� VXEMHFWLYH� FODXGLFDWLRQ�
GLVWDQFH� �U ������ S ������� �)LJ�� ����OO� WKH� SDWLHQWV�
VKRZHG�VXEMHFWLYH� LPSURYHPHQW� LQ�TXDOLW��RI� OLIH��
PRUH� SDLQ�IUHH� SHULRG� DQG� OHVV� UHTXLUHPHQWV� RI�
DQDOJHVLFV�

VPRNLQJ�� VHGHQWDU�� OLIH� VW�OH�� GLDEHWHV� PHOOLWXV��
G�VOLSLGHPLD�� REHVLW��� UDFH� DQG� HWKQLFLW���
KRPRF�VWHLQHPLD�DQG�DOFRKRO�FRQVXPSWLRQ���39'�
LV� RIWHQ� XQGHUDSSUHFLDWHG� FRPSDUHG� WR� FRURQDU��
DUWHU��GLVHDVH� DQG� FHUHEURYDVFXODU� GLVHDVH�� 7KHUH�
are� various� classi�cations� of� clinical� presentation�
RI�39'���PHULFDQ�FROOHJH�RI�FDUGLRORJ���PHULFDQ�
heart� association� practice� guidelines� de�nes� the�
SUHVHQWDWLRQ�RI�39'�DV�DV�PSWRPDWLF��LQWHUPLWWHQW�
FODXGLFDWLRQ��FULWLFDO�OLPE�LVFKHPLD�DQG�DFXWH�OLPE�
LVFKHPLD��� Fontaine� classi�cation� and� Rutherford�
classi�cation� are� other� clinical� classi�cations� in�
practice.� Bollinger� angiographic� classi�cation�
ZDV� SURSRVHG� E�� 9RJHOEHUJ� LQ� ����� EDVHG� RQ�
angiographic��nding.

�V�PSWRPDWLF� SDWLHQWV� KDYH� QR� FODXGLFDWLRQ�
SDLQ��,QWHUPLWWHQW�FODXGLFDWLRQ�LV�WKH�PRVW�FODVVLFDO�
V�PSWRP� ZKHUH� SDWLHQW� H[SHULHQFHV� IDWLJXH��
GLVFRPIRUW� RU� SDLQ� RQ� H[WUHPLWLHV� UHSURGXFLEO��
EURXJKW� RQ� H[HUFLVH� DQG� UHOLHYHV� RQ� UHVW�� 0DQ��
TXHVWLRQQDLUHV� KDYH� EHHQ� GHYHORSHG� WR� LGHQWLI��
LQWHUPLWWHQW�FODXGLFDWLRQ�H�J��526(�TXHVWLRQQDLUH��
6DQ� 'LHJR� TXHVWLRQQDLUH� HWF���� �QNOH� EUDFKLDO�
LQGH[� ��%,�� LV� D� VHQVLWLYH� DQG� QRQLQYDVLYH� XVHIXO�
LQYHVWLJDWLRQ� IRU� GLDJQRVLQJ� 3�'�� 1RUPDO�
YDOXHV� UDQJH� IURP���������� ,W� LV� DOVR� D� JHQHUDOL]HG�
DWKHURVFOHURWLF� SUHGLFWRU���� &/7,� LV� D� FRPSRQHQW�
of� PVD� de�ned� as� evidence� of� atherosclerotic�
SHULSKHUDO� DUWHULDO� GLVHDVH� LQ� FRPELQDWLRQ� ZLWK�
LVFKHPLF� UHVW� SDLQ�� JDQJUHQH� RU� OLPE� XOFHUDWLRQ�
!� �� ZHHNV� GXUDWLRQ� ZLWK� �QNOH� SUHVVXUH� ����
PP+J�� �%,� ����� RU� DEVHQW� SHULSKHUDO� SXOVHV��
5HYDVFXODUL]DWLRQ� LQ� &/7,� LV� EDVHG� RQ� (YLGHQFH�
EDVHG� UHYDVFXODUL]DWLRQ� �(%5�� DQG� SDWLHQW� ULVN��
OLPE� VHYHULW��� DQG� DQDWRPLF� FRPSOH[LW�� �3/�1��
FRQFHSW��/LPE�VWDJLQJ�OLNH�:,I,��ZRXQG��LVFKHPLD��
DQG� IRRW�LQIHFWLRQ��LV�XVHG�WR�DVVHVV� OLPE�VHYHULW���
'XSOH[� XOWUDVRXQG�� &RPSXWHG� WRPRJUDSK��
DQJLRJUDSK���&DWKHWHU�DQJLRJUDSK���DQG�0DJQHWLF�
UHVRQDQFH� DQJLRJUDSK�� KHOS� LQ� GHOLQHDWLQJ�
DQDWRPLF�FRPSOH[LW����

1RW� DOO� LQGLYLGXDOV� DUH� FDQGLGDWHV� IRU�
UHYDVFXODUL]DWLRQ�� ,Q� SDWLHQWV� QRW� VXLWDEOH� IRU�
UHYDVFXODUL]DWLRQ�� PHGLFDO� PDQDJHPHQW� SOD�V� D�
SLYRWDO� UROH�� 0HGLFDO� PDQDJHPHQW� IRU� V�PSWRPV�
LV� D� FRPELQDWLRQ� RI� SUHYHQWLYH�PHDVXUHV� VXFK� DV�
modi�cation� of� risk� factors,� antiplatelet� therapy�
DQG� DFWLYH� H[HUFLVH�� 0HGLFDO� PDQDJHPHQW� RI�
GLDEHWHV�� K�SHUWHQVLRQ�� DQG� K�SHUOLSLGHPLD�
PD�� UHWDUG� WKH� DWKHURVFOHURVLV� SURJUHVVLRQ�
DOWKRXJK� WKH�� KDYH� QRW� EHHQ� VKRZQ� WR� LPSURYH�
V�PSWRPV� RU� FDXVH� UHJUHVVLRQ� RI� HVWDEOLVKHG�
39'��� 1RQ�SKDUPDFRORJLFDO� PDQDJHPHQW� RI�
39'� OLNH�VPRNLQJ� FHVVDWLRQ�� H[HUFLVH��ZHLJKW� ORVV�
FDQ� LPSURYH� ZDONLQJ� SHUIRUPDQFH���� 5KHRORJLFDO�

)LJ�����&RUUHODWLRQ�EHWZHHQ�6&'�DQG�3�4�VXPPDU��VFRUH

7ZR� DGYHUVH� GUXJ� UHDFWLRQV� ZHUH� QRWHG�
LQ� WKH� VWXG��� 2QH� SDWLHQW� KDG� UHSRUWHG�
SRVWXUDO� K�SRWHQVLRQ� � �*UDGH���� DQG� RWKHU�
KDG� � PDFXORSDSXODU� UDVK� �*UDGH���� LQ� WKH� QHFN�
UHJLRQ��1RQH� RI� WKH��'5�ZHUH� VHULRXV� LQ�QDWXUH��
'UXJ� GLVFRQWLQXDWLRQ� KDG� UHVXOWHG� LQ� FRPSOHWHG�
UHVROXWLRQ�RI��'5���

',6&866,21

,QFLGHQFH� RI� SHULSKHUDO� DUWHU�� GLVHDVH� LV�
LQFUHDVLQJ� GD�� E�� GD�� ZLWK� ���� PLOOLRQ� SHRSOH�
DIIHFWHG� JOREDOO���� 39'� VKDUHV� WKH� FRPPRQ�
SDWKRSK�VLRORJLFDO� PHFKDQLVP�� DV� FRURQDU��
DUWHU�� GLVHDVH� DQG� FHUHEURYDVFXODU� GLVHDVH��
�WKHURVFOHURVLV� LQYROYHV� JUDGXDO� DFFXPXODWLRQ�
RI� IDWW�� GHSRVLWV� ZLWKLQ� DUWHULDO� ZDOOV� OHDGLQJ�
to� narrowing� of� vessels.� In�ammatory� process,�
HQGRWKHOLDO� G�VIXQFWLRQ� DQG� R[LGDWLYH� VWUHVV� SOD��
SLYRWDO� UROHV� LQ� SURJUHVVLRQ� RI� DWKHURVFOHURVLV�
LQ� 39'�� 5LVN� IDFWRUV� RI� 39'� DUH� DGYDQFHG� DJH��



-RXUQDO�RI�&DUGLRYDVFXODU�0HGLFLQH�DQG�6XUJHU����9ROXPH����1XPEHU������-DQXDU����-XQH�����

�� 5DMD�/DKLUL���UNDSDO�%DQG�RSDGK�D����ELVKR�5XVVDO�6WDUOHW�H��D���,PSURYHPHQW�LQ�4XDOLWDWLYH�,QGLFHV�
ZLWK�1RYHO�7KHUDS��RI�1LFRUDQGLO�LQ�3DWLHQWV�ZLWK�3HULSKHUDO�9DVFXODU�'LVHDVH����3LORW�6WXG�

DJHQWV�� YDVRGLODWRUV�� DQWLSODWHOHW� DJHQWV����
DQWLFRDJXODQWV�� SURVWDJODQGLQV� DQG� SURVWDJODQGLQ�
DQDORJXH�KDYH�EHHQ�WULHG�LQ�WKH�PDQDJHPHQW��6LQJOH�
DQWLSODWHOHW���DQG�VWDWLQV�ZLWK�K�SHUWHQVLRQ�FRQWURO�
DQG�JO�FDHPLF�FRQWURO�LV�UHFRPPHQGHG�DV�SHU��+��
JXLGHOLQH� �������&LORVWD]RO�� D� SKRVSKRGLHVWHUDVH���
LQKLELWRU� LV� FRPPRQO�� XVHG� DQG� DSSURYHG� IRU�
PHGLFDO� PDQDJHPHQW� RI� LQWHUPLWWHQW� FODXGLFDWLRQ�
EXW�LV�LQHIIHFWLYH�LQ�&/7,���as�they�steal�blood��ow�
IURP� LVFKHPLF� DUHD� DQG� SURYLGH� WR� QRQLVFKHPLF�
DUHD� DQG�ZRUVHQ� LVFKHPLD��9LWDPLQ�.� DQWDJRQLVW��
Pentoxifylline�etc�have�shown�no�bene�ts.��

1LFRUDQGLO� LV�D�QRQ�VHOHFWLYH�DGHQRVLQH�VHQVLWLYH�
SRWDVVLXP�FKDQQHO�RSHQHU� WKDW�DOORZV� WKH�YDVFXODU�
VPRRWK� PXVFOH� WR� UHOD[�� HIIHFWLYHO�� GLODWH� WKH�
PLFURYDVFXODWXUH� DQG� WR� LPSURYH� P�RFDUGLDO�
SHUIXVLRQ��,W�ZRUNV�DV�D�12�GRQRU��12�DFWV�YLD�F*03�
VLJQDOLQJ�SDWKZD�V�ZLWKLQ�YDVFXODU�VPRRWK�PXVFOH�
FHOOV�FDXVLQJ�SHULSKHUDO�DQG�FRURQDU��YDVRGLODWDWLRQ��
DQG�D�.���73�FKDQQHO�RSHQHU��YDVFXODU�VPRRWK�FHOO�
K�SHUSRODUL]DWLRQ� DQG� FORVXUH� RI� /�W�SH� YROWDJH�
JDWHG� FDOFLXP� FKDQQHOV� ZKLFK� DFWV� WR� GLODWH� ERWK�
FRURQDU�� PLFUR� YHVVHOV� DQG� SHULSKHUDO� UHVLVWDQFH�
DUWHULHV���� ,W� FDXVHV� D� GRVH� GHSHQGHQW� UHGXFWLRQ�
RI� SHULSKHUDO� DUWHULDO� UHVLVWDQFH� E�� UHGXFLQJ� WKH�
PHDQ� DRUWLF� SUHVVXUH�� ,W� FDXVHV� SHULSKHUDO� DUWHULDO�
GLODWDWLRQ� �UHGXFLQJ� DIWHUORDG�� DQG� PLFURYDVFXODU�
GLODWDWLRQ� �UHGXFH� PLFURYDVFXODU� UHVLVWDQFH��� ,W�
SURWHFWV� HQGRWKHOLDO� IXQFWLRQ� YLD� QRUPDOLVDWLRQ� RI�
1�'3+�R[LGDVH�DQG�QLWULF�R[LGH�V�QWKDVH���

�SDUW�IURP�FRURQDU��DUWHU��GLVHDVH�QLFRUDQGLO�FDQ�
be�used�in�various�diseases�like�myocardial��brosis,�
pulmonary��brosis,�renal�injury�glomerulonephritis�
GXH� WKH� HIIHFW� RQ� SRWDVVLXP� �73� RSHQLQJ� HIIHFW�
and� on�male� impotency� and� in�ammatory� bowel�
GLVHDVH�WKURXJK�12�GRQDWLRQ�SDWKZD����

�SDUW� IURP� YDVRDFWLYH� DJHQWV�� WKHUDSHXWLF�
DQJLRJHQHVLV�LV�EHLQJ�WULHG�LQ�&/7,��,W�LV�WKH�JURZWK�
RI�QHZ�EORRG�YHVVHOV�ZLWK�WKH�XVH�RI�JURZWKIDFWRU�
VWLPXODWLRQ�� 9DVFXODU� HQGRWKHOLDO� JURZWK� IDFWRU�
�9(*)��� )LEUREODVW� JURZWK� IDFWRU� �)*)�� DQG�
KHSDWRF�WH� JURZWK� IDFWRU� �+*)�� KDV� VKRZQ�
DQJLRJHQHVLV�LQ�DQLPDO�PRGHOV���

,Q�RXU�VWXG���1LFRUDQGLO�KDV�VKRZQ�SURPLVH� LQ�
LPSURYHPHQW�RI�V�PSWRPV�LQ�SDWLHQWV�RI�3�'���V�D�
secondary�bene�t,�it�also�provides�cardioprotective�
HIIHFWV��7KH�GRVH�XVHG�LQ�WKLV�VWXG��ZDV�WKH�VDPH�DV�
XVHG�LQ�SDWLHQWV�ZLWK�FRURQDU��DUWHU��GLVHDVH�

&21&/86,21

1LFRUDQGLO� KDV� EHHQ� XVHG� LQ� PDQDJHPHQW� RI�
FRURQDU��DUWHU��GLVHDVH�VLQFH�ORQJ� WLPH��%XW�HIIHFW�

RI� QLFRUDQGLO� RQ� SHULSKHUDO� DUWHU�� GLVHDVH� KDV�
not�been� established� till� date.�Our� study��ndings�
have� shown� a� signi�cant� improvement� in� both�
FODXGLFDWLRQ� GLVWDQFH� DV� ZHOO� DV� TXDOLW�� RI� OLIH�
LQ� SDWLHQWV� ZLWK� SHULSKHUDO� DUWHU�� GLVHDVH� RQ�
QLFRUDQGLO� WKHUDS��� )XUWKHU� VWXGLHV�ZLWK� REMHFWLYH�
SDUDPHWHUV�DQG�D�FRPSDUDWRU�DUP�VKRXOG�EH�GRQH�
LQ� ODUJHU� SRSXODWLRQ� IRU� HVWDEOLVKLQJ� WKH� UROH� RI�
QLFRUDQGLO�LQ�3�'�

5()(5(1&(6

��� 5REOHVV�3��0LNKDLOLGLV�'3��6WDQVE��*3��&LORVWD]RO�
IRU� SHULSKHUDO� DUWHULDO� GLVHDVH�� &RFKUDQH�
'DWDEDVH� 6�VW� 5HY�� ����� -DQ� �������&'�������� GRL��
�����������������&'�������SXE��� 8SGDWH� LQ��
&RFKUDQH� 'DWDEDVH� 6�VW� 5HY�� ��������&'��������
30,'�����������

��� &DZWKRUQ� 6-�� 7D�ORU� /0�� 3RUWHU� -�� 1RQRSHUDWLYH�
WUHDWPHQW�RI�FKURQLF�ORZHU�OLPE�LVFKHPLD��&XUU3UREO�
6XUJ���������������

��� %HYDQ�(*��:DOOHU�3&��5DPVD��/(��3KDUPDFRORJLFDO�
DSSURDFKHV� WR� WKH� WUHDWPHQW� RI� LQWHUPLWWHQW�
FODXGLFDWLRQ��'UXJV��JLQJ�����������������

��� *HUKDUG�+HUPDQ� 0'�� *RUQLN� +/�� %DUUHWW� &�
([HFXWLYH� 6XPPDU��� �� 5HSRUW� RI� WKH� �PHULFDQ�
&ROOHJH�RI�&DUGLRORJ���PHULFDQ�+HDUW��VVRFLDWLRQ�
7DVN� )RUFH� RQ� &OLQLFDO� 3UDFWLFH� *XLGHOLQHV��
&LUFXODWLRQ�� ����� 0DU� �����������H����H����� GRL��
��������&,5�������������������(SXE������1RY�����
(UUDWXP�LQ��&LUFXODWLRQ�������0DU�������������H�����
30,'������������30&,'��30&��������

��� 5HDO��-���6HUQD��0�&���*LQHU�6RULDQR��0��H��D���6DIHW��
RI� FLORVWD]RO� LQ� SHULSKHUDO� DUWHU��GLVHDVH�� D� FRKRUW�
IURP�D�SULPDU��KHDOWKFDUH�HOHFWURQLF�GDWDEDVH����&�
&DUGLRYDV���LVRUG����������������

��� 7UHHVH� 1�� (UEHO� 5�� 0H�HU� -�� �FXWH� KHPRG�QDPLF�
HIIHFWV� RI� QLFRUDQGLO� LQ� FRURQDU�� DUWHU�� GLVHDVH�� ��
&DUGLRYDV���KDUPD�R�����������6XSSO���6���6�����

��� 7DUNLQ�-0��.DVNL�-&��9DVRGLODWRU�7KHUDS���1LWUDWHV�
DQG� 1LFRUDQGLO� >SXEOLVKHG� FRUUHFWLRQ� DSSHDUV�
LQ� &DUGLRYDVF� 'UXJV� 7KHU�� ����� �XJ����������@��
&DUGLRYDV���U�JV��KHU����������������������

��� %URGPDQQ� 0�� /LVFKQLJ� 8�� /XHJHU� ��� 6WDUN� *��
3LOJHU� (�� 7KH� HIIHFW� RI� WKH� .�� DJRQLVW� QLFRUDQGLO�
RQ� SHULSKHUDO� YDVFXODU� UHVLVWDQFH�� ,��� �� &DUGLR���
������������������

��� �GD�� �:�� 0DWVXVKLWD� .�� (SLGHPLRORJ�� RI�
3HULSKHUDO� �UWHU�� 'LVHDVH� DQG� 3RO�YDVFXODU�
'LVHDVH�� &LUF� 5HV�� ����� -XQ� ����������������������
GRL����������&,5&5(6�+��������������(SXE������
-XQ�����30,'������������30&,'��30&��������

���� &ULTXL�0+���ER�DQV�9��(SLGHPLRORJ��RI�SHULSKHUDO�
DUWHU��GLVHDVH��&LUF�5HV��������SU��������������������
GRL�� ��������&,5&5(6�+�������������� (UUDWXP�
LQ��&LUF�5HV�������-XQ�����������H����30,'�����������
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���� 5DF��OEX�0��,OLXWD�/��*XEHUQD�60��6LQHVFX�&��7KH�
UROH�RI�DQNOH�EUDFKLDO�LQGH[�IRU�SUHGLFWLQJ�SHULSKHUDO�
DUWHULDO�GLVHDVH��0DHGLFD��%XFXU��������6HS����������
�����30,'������������30&,'��30&��������

���� 6WDFXO� )�� YDQ� GHU�0ROHQ� �-�� 5HLPHU� 3��:HEE� -���
7KRPVHQ�+6��0RUFRV�6.���OPpQ�7���VSHOLQ�3��%HOOLQ�
0)�� &OHPHQW� 2�� +HLQ]�3HHU� *�� &RQWUDVW� 0HGLD�
6DIHW��&RPPLWWHH�RI�(XURSHDQ�6RFLHW��RI�8URJHQLWDO�
5DGLRORJ���(685���&RQWUDVW�LQGXFHG�QHSKURSDWK���
XSGDWHG� (685� &RQWUDVW�0HGLD� 6DIHW�� &RPPLWWHH�
JXLGHOLQHV�� (XU5DGLRO�� ����� 'HF�����������������
GRL����������V������������������(SXE�������XJ�����
30,'�����������

���� 3DWHO� ..�� -RQHV� 3*�� (OOHUEHFN� ()�� %XFKDQDQ�'0��
&KDQ� 36�� 3DFKHFR� &0�� 0RQHWD� *�� 6SHUWXV� -���
6PROGHUHQ�.*��8QGHUXWLOL]DWLRQ�RI�(YLGHQFH�%DVHG�
6PRNLQJ� &HVVDWLRQ� 6XSSRUW� 6WUDWHJLHV� 'HVSLWH�
+LJK� 6PRNLQJ� �GGLFWLRQ� %XUGHQ� LQ� 3HULSKHUDO�
�UWHU�� 'LVHDVH� 6SHFLDOW�� &DUH�� ,QVLJKWV� IURP�
WKH� ,QWHUQDWLRQDO� 3RUWUDLW� 5HJLVWU��� -� �P� +HDUW�
�VVRF�� ����� 2FW� ���������H�������� GRL�� ��������
-�+�������������� 30,'�� ���������� 30&,'��
30&��������

���� %HUJHU� -6�� .UDQW]� 0-�� .LWWHOVRQ� -0�� +LDWW� :5��
�VSLULQ� IRU� WKH� 3UHYHQWLRQ� RI� &DUGLRYDVFXODU�
(YHQWV�LQ�3DWLHQWV�:LWK�3HULSKHUDO��UWHU��'LVHDVH��
�� 0HWD�DQDO�VLV� RI� 5DQGRPL]HG� 7ULDOV�� ������
������������������������GRL���������MDPD���������

���� 7HSH��*���%DQWOHRQ��5���%UHFKWHO��.��H��D���0DQDJHPHQW�
RI� SHULSKHUDO� DUWHULDO� LQWHUYHQWLRQV� ZLWK� PRQR� RU�
GXDO� DQWLSODWHOHW� WKHUDS��WKH� 0,5525� VWXG���
D� UDQGRPLVHG� DQG� GRXEOH�EOLQGHG� FOLQLFDO� WULDO��
��U�DGLR�� ���� ���������� �������� KWWSV���GRL�
RUJ���������V�����������������

���� 'DZVRQ�'/��&XWOHU�%6��+LDWW�:5��+REVRQ�5:��QG��
0DUWLQ� -'�� %RUWH�� (%�� )RUEHV�:3�� 6WUDQGQHVV�'(�

-U�� �� FRPSDULVRQ� RI� FLORVWD]RO� DQG� SHQWR[LI�OOLQH�
IRU� WUHDWLQJ� LQWHUPLWWHQW� FODXGLFDWLRQ�� �P� -� 0HG��
����� 1RY���������������� GRL�� ��������V�����
�����������������30,'�����������

���� 6DOKL��DK�.��6HQDQD�DNH�(���EGHO�+DGL�0��%RRWK�
��� 0LFKDHOV� -��� 3HQWR[LI�OOLQH� IRU� LQWHUPLWWHQW�
FODXGLFDWLRQ��&RFKUDQH�'DWDEDVH�6�VW�5HY�������-DQ�
�����&'�������� GRL�� �����������������&'�������
SXE���8SGDWH�LQ��&RFKUDQH�'DWDEDVH�6�VW�5HY�������
6HS������&'��������30,'�����������

���� .XNRYHW]� :5�� +RO]PDQQ� 6�� 3�FK� *�� 0ROHFXODU�
PHFKDQLVP� RI� DFWLRQ� RI� QLFRUDQGLO�� -� &DUGLRYDVF�
3KDUPDFRO�� �������� 6XSSO� ��6����� GRL��
����������������������������������30,'����������

���� 6HUL]DZD�.��<RJR�.���L]DZD�.��7DVKLUR�<��,VKL]XND�
1�� 1LFRUDQGLO� SUHYHQWV� HQGRWKHOLDO� G�VIXQFWLRQ�
GXH� WR� DQWLR[LGDWLYH� HIIHFWV� YLD� QRUPDOLVDWLRQ�
RI� 1�'3+� R[LGDVH� DQG� QLWULF� R[LGH� V�QWKDVH� LQ�
VWUHSWR]RWRFLQ� GLDEHWLF� UDWV�� &DUGLRYDVF� 'LDEHWRO��
�����1RY������������GRL����������������������������
30,'������������30&,'��30&��������

���� �KPHG� /��� 1LFRUDQGLO�� �� GUXJ� ZLWK� RQJRLQJ�
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