
��������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�/HIW�9HQWULFXODU���VIXQFWLRQ�LQ��LDEHWHV�0HOOLWXV��LWK�1R�
2YHUW�&DUGLDF�6�PSWRPV�RU�6LJQV

%KDVNDUD���5DPDNULVKQD�5HGG�������EKLODVK�.�

�R��WR�FLWH�WKLV�DUWLFOH�

%KDVNDUD��5DPDNULVKQD�5HGG��*���EKLODVK�.����6WXG��RQ�/HIW�9HQWULFXODU�'�VIXQFWLRQ�LQ�'LDEHWHV�0HOOLWXV�ZLWK�1R�2YHUW�
&DUGLDF�6�PSWRPV�RU�6LJQV��,QGLDQ�-�(PHUJ�0HG�������������������

�EVWUDFW

,���RG�F�LR���7KH�DVVRFLDWLRQ�RI�FRURQDU��KHDUW�GLVHDVH�DQG�'0�LV�ZHOO�NQRZQ��EXW�HSLGHPLRORJLF�DQG�FOLQLFDO�
GDWD�IURP�WKH�ODVW���GHFDGHV�UHYHDO�KHDUW�IDLOXUH�DOVR�WR�EH�D�PDMRU�FRQWULEXWRU�WR�FDUGLRYDVFXODU�PRUELGLW��DQG�
PRUWDOLW��LQ�SDWLHQWV�ZLWK�'0�DQG��DOVR�GHYHORS�FRQJHVWLYH�KHDUW�IDLOXUH�HYHQ�LQ�WKH�DEVHQFH�RI�FRURQDU��KHDUW�
GLVHDVHV��K�SHUWHQVLRQ�RU�DQ��NQRZQ�VWUXFWXUDO�KHDUW�GLVHDVH��

�H�KRGRORJ���:ULWWHQ�LQIRUPHG�FRQVHQW�ZDV�WDNHQ�IURP�DOO�WKH�SDWLHQWV�ZKR�ZHUH�UHFUXLWHG�LQ�WKH�VWXG���'DWD�
ZDV�FROOHFWHG�LQ�WKH�FDVH�SURIRUPD�ZKLFK�LQFOXGHG�FOLQLFDO�H[DPLQDWLRQ��5HOHYDQW�LQYHVWLJDWLRQV�ZHUH�FDUULHG�RXW�
DQG�UHFRUGHG��

�HV�O�V��7KH�FKHVW�;�UD��RI�SDWLHQWV����������VKRZHG�&23'����������VKRZHG�SQHXPRQLD�DQG�UHVW�DOO�SDWLHQWV�
KDG�QRUPDO�FKHVW�;�UD���(&*�ZDV�UHSRUWHG�DV�QRUPDO�LQ�DOO�WKH�SDWLHQWV�����������8ULQH�URXWLQH�ZDV�UHSRUWHG�DV�
QRUPDO�LQ�����������RI�SDWLHQWV��

&R�FO�VLR���2XW�RI�DOO�WKH�GLDVWROLF�SDUDPHWHUV�VWDWLVWLFDOO��VLJQLILFDQW�GLIIHUHQFH�ZDV�REVHUYHG�LQ�¶���YHORFLW���
(���UDWLR�DQG�'7�SDUDPHWHUV�

.H��RUGV��/HIW�9HQWULFXODU�'LDVWROLF�'�VIXQFWLRQ��'LDEHWHV�0HOOLWXV��'0�

�XWKRU�V� �IILOLDWLRQ�� ���6HQLRU� 5HVLGHQW�� 'HSDUWPHQW� RI� *HQHUDO� 0HGLFLQH�� 5DLFKXU� ,QVWLWXWH� RI� 0HGLFDO� 6FLHQFHV�� 5DLFKXU��
.DUQDWDND� �������� ,QGLD�� �6HQLRU� 5HVLGHQW�� 'HSDUWPHQW� RI� *HQHUDO� 0HGLFLQH�� 9LMD�DQDJDU� ,QVWLWXWH� RI� 0HGLFDO� 6FLHQFHV�� %DOODUL��
.DUQDWDND���������,QGLD�

&RUUHVSRQGLQJ��XWKRU��5DPDNULVKQD�5HGG�����6HQLRU� 5HVLGHQW�� 'HSDUWPHQW� RI�*HQHUDO�0HGLFLQH��9LMD�DQDJDU� ,QVWLWXWH� RI�
0HGLFDO�6FLHQFHV��%DOODUL��.DUQDWDND���������,QGLD�

(�PDLO��UNUHGG�����#JPDLO�FRP

,QWURGXFWLRQ

'LDEHWHVPHOOLWXV� �'0�� LV� D� GLVHDVH� NQRZQ� WR�
PDQNLQG� IRU� WKH� SDVW� ����� �HDUV�,W� LV� RQH� RI� WKH�
QRQ�FRPPXQLFDEOH� GLVHDVHV� �1&'V�� ZKLFK� KDYH�
HPHUJHG� DV� D� OHDGLQJ� JOREDO� KHDOWK� SUREOHP�'0�
UHIHUV�WR�D�JURXS�RI�FRPPRQ�PHWDEROLF�GLVRUGHU�WKDW�
VKDUHV� SKHQRW�SH� RI� K�SHUJO�FHPLD�� ,W� LV� D� ORQJ�
VWDQGLQJ�LOOQHVV�WKDW�QHHGV�FRQWLQXLQJ�PHGLFDO�FDUH�
DQG�VXSSRUW�WR�SUHYHQW�DFXWH�FRPSOLFDWLRQV�DQG�WR�
UHGXFH�WKH�ULVN�RI�ORQJ�WHUP�FRPSOLFDWLRQV��

7KHUH� DUH� ���� PLOOLRQ� DGXOWV� ZLWK� LPSDLUHG�
JOXFRVH�WROHUDQFH�ZKR�DUH�DW�KLJK�ULVN�RI�GHYHORSLQJ�
GLDEHWHV� LQ� WKH� IXWXUH� DV� SHU� WKH� ,QWHUQDWLRQDO�

'LDEHWHV�)HGHUDWLRQ��,')���WODV�JXLGHOLQH�UHSRUW��,Q�
������LW�ZDV�HVWLPDWHG�WKDW�����PLOOLRQ�SHRSOH�����
����HDUV�RI�DJH��VXIIHUHG�IURP�'0��DQG�WKH�QXPEHU�
LV�H[SHFWHG�WR�ULVH�WR�����PLOOLRQ�E��������

,Q� ������ DQ� HVWLPDWHG� ���� PLOOLRQ� GHDWKV� ZHUH�
GLUHFWO��FDXVHG�E��'0�DQG�DQRWKHU�����PLOOLRQ�GHDWKV�
ZHUH� DWWULEXWDEOH� WR� KLJK� EORRG� JOXFRVH�� � :RUOG�
+HDOWK�2UJDQL]DWLRQ��:+2��HVWLPDWHV�WKDW�GLDEHWHV�
ZDV�WKH�VHYHQWK�OHDGLQJ�FDXVH�RI�GHDWK�LQ�������

2YHU� WKH� �HDUV�� SHRSOH� VXIIHULQJ� IURP� '0�
WHQG� WR�SURJUHVV�WR�VHYHUDO�GHWULPHQWDO�PLFUR�DQG�
PDFURYDVFXODU� FRPSOLFDWLRQV�VXFK� DV� UHWLQRSDWK���
QHSKURSDWK��� QHXURSDWK��� DWKHURVFOHURVLV� DQG�
FRURQDU��KHDUW�GLVHDVH��
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7KH� DVVRFLDWLRQ� RI� FRURQDU�� KHDUW� GLVHDVH� DQG�
'0�LV�ZHOO�NQRZQ��EXW�HSLGHPLRORJLF�DQG�FOLQLFDO�
GDWD� IURP� WKH� ODVW� �� GHFDGHV� UHYHDO� KHDUW� IDLOXUH�
DOVR� WR� EH� D� PDMRU� FRQWULEXWRU� WR� FDUGLRYDVFXODU�
PRUELGLW��DQG�PRUWDOLW�� LQ�SDWLHQWV�ZLWK�'0�DQG��
DOVR� GHYHORS� FRQJHVWLYH� KHDUW� IDLOXUH� HYHQ� LQ� WKH�
DEVHQFH�RI�FRURQDU��KHDUW�GLVHDVHV��K�SHUWHQVLRQ�RU�
DQ��NQRZQ�VWUXFWXUDO�KHDUWGLVHDVH������

7KLV� KHDUW� IDLOXUH� LQ� GLDEHWLFV� FRXOG� WDNH� WKH�
IRUP� RI� GLDVWROLF� DQG�RU� V�VWROLF� OHIW� YHQWULFXODU�
G�VIXQFWLRQ��� 6WXGLHV� KDYH� UHSRUWHG� D� KLJK�
SUHYDOHQFH� RI� SUH�FOLQLFDO� /HIW� YHQWULFXODU� �/9��
GLDVWROLF� G�VIXQFWLRQ� LQ� '0� SDWLHQWV� DQG� WKLV�
FDUGLDF�FRPSOLFDWLRQ�PD��UHSUHVHQW� WKH�UHYHUVLEOH�
HDUO��VWDJH�RI�KHDUW�IDLOXUH�ZKLFK�LV�WHUPHG�GLDEHWLF�
FDUGLRP�RSDWK�� DQG� WKLV� FDQ� EH� HDVLO�� DVVHVVHG�
ZLWK�HFKRFDUGLRJUDSK���

&RPSOLFDWLRQV� OLNH� GLDEHWLF� PLFURDQJLRSDWKLHV��
UHWLQRSDWK�� DQG� DXWRQRPLF� QHXURSDWK�� DQG�
GXUDWLRQ� RI� '0� FRUUHODWHG� ZLWK� WKH� /9� GLDVWROLF�
DEQRUPDOLWLHV���

7KHUH� DUH� SOHQW�� RI� PHFKDQLVPV� IRU� GLDEHWLF�
FDUGLRP�RSDWK�� ZKLFK� KDYH� EHHQ� SURSRVHG��
0LFURYDVFXODUGLVHDVH�� DXWRQRPLF� G�VIXQFWLRQ��
metabolic� derangements,� interstitial� �brosis,�
SUREDEO�� FDXVHG� E�� WKH� DFFXPXODWLRQ� RI� D�
SHULRGLF� DFLG�6FKLII�SRVLWLYH� JO�FRSURWHLQ� DUH�
IHZ� PHFKDQLVPV� ZKLFK� PD�� OHDG� WR� GLDVWROLF�
G�VIXQFWLRQ���

+HQFH��WKH�QHHG�ZDV�IHOW�WR�FDUU��RXW�WKLV�VWXG��
WR�KLJKOLJKW�WKH�SUREOHP�RI�OHIW�YHQWULFXODU�GLDVWROLF�
G�VIXQFWLRQ�LQ�GLDEHWLF�SDWLHQWV�DQG�WR�SD��KHHG�LQ�
VXFK�SDWLHQWV�ZKR�DUH�IUHH�IURP�V�PSWRPV�RI�KHDUW�
IDLOXUH�

0HWKRGRORJ�

,�FO�VLR��&�L�H�LD

•� 3DWLHQWV� GLDJQRVHG� ZLWK� GLDEHWHV� PHOOLWXV��
ZLWKRXW�DQ��FDUGLDF�V�PSWRPV

(�FO�VLR��&�L�H�LD�

•� 3DWLHQWV� ZKR� DUH� NQRZQ� FDVHV� RI� IROORZLQJ�
GLVHDVHV��,VFKHPLF�KHDUW�GLVHDVH�

•� 9DOYXODU�KHDUW�GLVHDVHV

•� +�SHUWHQVLRQ�

•� &RQQHFWLYH�WLVVXH�GLVRUGHU�

•� &KURQLF�UHQDO�IDLOXUH

�D�H�LDOV� IR���D�D�&ROOHF�LR���&DVH�SURIRUPD�DQG�
LQYHVWLJDWLRQV�DV�IROORZV�

,QYHVWLJDWLRQV�LQFOXGH�

•� &RPSOHWH�KHPRJUDP

•� )%6��33%6

•� +E��F

•� &RPSOHWH�XULQH�H[DPLQDWLRQ

•� 6HUXP�FUHDWLQLQH

•� %ORRG�XUHD

•� (&*

•� �'�(FKR

•� &KHVW�;�5D�

�H�KRG� �I� &ROOHF�LR�� RI� �D�D��:ULWWHQ� LQIRUPHG�
FRQVHQW�ZDV�WDNHQ�IURP�DOO� WKH�SDWLHQWV�ZKR�ZHUH�
UHFUXLWHG� LQ� WKH� VWXG��� 'DWD� ZDV� FROOHFWHG� LQ� WKH�
FDVH�SURIRUPD�ZKLFK�LQFOXGHG�FOLQLFDO�H[DPLQDWLRQ��
5HOHYDQW�LQYHVWLJDWLRQV�ZHUH�FDUULHG�RXW�DQG�UHFRUGHG�

5HVXOWV

7DEOH����9LWDOV�RI�SDWLHQWV�

9DULDEOHV�
0HDQ���VWDQGDUG�

GHYLDWLRQ
5DQJH��

�PLQ�PD��

+5��EHDWV�PLQ� ������“����� ������

6�VWROLF�EORRG�SUHVVXUH�
�PP�RI�KJ�

������“����� �������

'LDVWROLF�EORRG�SUHVVXUH�
�PP�RI�KJ

���“����� ������

7KH� PHDQ� KHDUW� UDWH� RI� WKH� SDWLHQWV� ZDV� ������
“������EHDWV�PLQ��7KH�PHDQ�V�VWROLF�DQG�GLDVWROLF�
EORRG� SUHVVXUH� UHFRUGHG� ZDV�������“������ PP� RI�
KJ�DQG����“������UHVSHFWLYHO��PP�RI�KJ���7DEOH���

7DEOH����&KHVW�;��UD��RI�SDWLHQWV�

&KHVW���UD� )UHTXHQF��Q� 3HUFHQWDJH����

&23' � ���

3QHXPRQLD � ���

1�' �� ����

7RWDO �� ���

7KH� FKHVW� ;�UD�� RI� SDWLHQWV�� �������� VKRZHG�
&23'�� �������� VKRZHG� SQHXPRQLD� DQG� UHVW� DOO�
SDWLHQWV�KDG�QRUPDO�FKHVW�;�UD����7DEOH���

(&*�ZDV�UHSRUWHG�DV�QRUPDO� LQ�DOO�WKH�SDWLHQWV�
����������8ULQH�URXWLQH�ZDV�UHSRUWHG�DV�QRUPDO�LQ�
����������RI�SDWLHQWV�

7DEOH����'LVWULEXWLRQ�RI�SDWLHQWV�DFFRUGLQJ�WR�/9''�

/9�� )UHTXHQF��Q� 3HUFHQWDJH����

1R �� ����

<HV �� ����

7RWDO �� ���



����D�������DO��I�����J�����0������������O������������2���E��������E�������

���

/9''�ZDV�VHHQ�LQ�����������RXW�RI�WKH�WRWDO����
SDWLHQWV���7DEOH���

7DEOH����/HIW�9HQWULFXODU�6�VWROLF�3DUDPHWHUV�

9DULDEOHV 3DWLHQWV�
�LWKRXW�/9��

3DWLHQWV��LWK�
/9��

S�
YDOXH

0HDQ���
VWDQGDUG�
GHYLDWLRQ

0HDQ���
VWDQGDUG�
GHYLDWLRQ

96:7��FP� ����“���� ����“���� ����

/9�3:7��FP� ����“���� ����“���� ����

/9(''��FP� ����“���� ����“���� ����

/9(6'��FP� ����“���� ����“���� �����

()���� �����“���� �����“���� �������

�RUWD�5RRW�
'LPHQVLRQ��FP�

����“���� ����“���� ����

/��'LPHQVLRQ�
�FP�

����“���� ����“���� ����

09��UHD��VT�FP� ����“���� ����“���� ����

2XW� RI� DOO� WKH� V�VWROLF� SDUDPHWHUV�� WKHUH� ZDV�
statistically� signi�cant� difference� observed� in�
/9(6'�DQG�()�

7DEOH����/HIW�9HQWULFXODU�'LDVWROLF�3DUDPHWHUV�

9DULDEOHV� 3DWLHQWV�
�LWKRXW�
/9��

3DWLHQWV�
�LWK�/9��

S�YDOXH

0HDQ���
VWDQGDUG�
GHYLDWLRQ

0HDQ���
VWDQGDUG�
GHYLDWLRQ

¶�(�¶�9HORFLW���
�FP�VHF�

�����“���� �����“����� ����

¶����9HORFLW���
�FP�VHF�

�����“���� �����“���� �������

(���UDWLR ����“���� ����“���� �������

,957��PV� �����“���� �����“���� ����

'7��PV� ���“���� ������“����� �������

2XW� RI� DOO� WKH� GLDVWROLF� SDUDPHWHUV� VWDWLVWLFDOO��
signi�cant�difference�was�observed�in�‘A’�velocity,�
(���UDWLR�DQG�'7�SDUDPHWHUV�

�LVFXVVLRQ

,Q�RXU�VWXG���/9''�ZDV�VHHQ� LQ�����������RXW�RI�
WKH� WRWDO����SDWLHQWV�ZKLFK�ZDV�KLJK�DV�FRPSDUHG�
WR� RWKHU� VWXGLHV�� WKH� SUREDEOH� UHDVRQ� EHLQJ� KLJK�
UHIHUUDO� WR� RXU� WHUWLDU�� FHQWUH� IURP� VXUURXQGLQJ�
SODFHV�� ,W� ZDV� ���� LQ� D� VWXG�� GRQH� E�� 1LNKLO� 0�
'LNVKLW�HW�DO��DQG�RQO������LQ�D�VWXG��E��.�6HQWKLOHW�
DO���

�PRQJ� WKH� SDWLHQWV� ZKR� KDG� /9''�� WKH�
YHQWULFXODU� V�VWROLF� SDUDPHWHUV� ZHUH� DV� IROORZV��
96:7�FP��LV�����“������/9�3:7��FP��LV�����“��������
/9(''��FP��LV�����“������/9(6'��FP��LV�����“������
()� ���� LV� �����“������ �RUWD� 5RRW� 'LPHQVLRQ� �FP��
LV� ����“������ /�� 'LPHQVLRQ� �FP�� LV� ����� “�����

DQG� 09� �UHD� �VT�FP�� LV� ����“������ 2XW� RI� DOO�
WKH� V�VWROLF� SDUDPHWHUV�� WKHUH� ZDV� VWDWLVWLFDOO��
signi�cant�difference�observed�in�LVESD�and�EF.(p�
YDOXH���������7DEOH���

�PRQJ� WKH� SDWLHQWV� ZKR� KDG� /9''�� WKH�
YHQWULFXODU�GLDVWROLF�SDUDPHWHUV�ZHUH�DV�IROORZV��¶�(�
¶�9HORFLW���FP�VHF��LV������“�������¶����9HORFLW���FP�
VHF��LV������“������(���UDWLR�LV�����“������,957��PV��
LV� �����“����� DQG� '7� �PV�� LV� ������“������2XW� RI�
all� the�diastolic�parameters�statistically�signi�cant�
GLIIHUHQFH�ZDV�REVHUYHG�LQ�¶���YHORFLW���(���UDWLR�
DQG�'7�SDUDPHWHUV���S�YDOXH���������7DEOH���

Similar� �ndings� were� seen� in� studies� done� by�
.� 6HQWKLOHW� DO����� 9� 6XUHVK� .XPDU� HW� DO���� .DPLO�
�VKRXU�O��

,Q� RXU� VWXG��� /9''� ZDV� VHHQ� KLJKHVW� DPRQJ�
SDWLHQWV� DJHG� !��� �HDUV� IROORZHG� E�� ������ �HDUV�
DQG� ������ �HDUV�� 7KH� S� YDOXH� LV� VWDWLVWLFDOO�� QRW�
signi�cant.� Similarly,� LVDD� was� seen� more� in�
SDWLHQWV�DJHG�!����HDUV�LQ�D�VWXG��GRQH�E���7��.��9��
6KDUDYDQDQHW�DO���

,Q� RXU� VWXG��� /9''� ZDV� SUHVHQW� DPRQJ�
����������PDOHV�DQG�����������IHPDOHV��7KH�S�YDOXH�
is�statistically�signi�cant,�where�as�in�the�study�by,�
7�� .�� 9�� 6KDUDYDQDQHW� DO���� LW� ZDV� ������ LQ� PDOHV�
DQG�������LQ�IHPDOHV�

,Q� RXU� VWXG��� /9''� ZDV� VHHQ� LQ� ����������
SDWLHQWV� ZKR� KDG� '0� IRU� PRUH� WKDQ� �� �HDUV�� DV�
FRPSDUHG�WR�����������ZKR�KDG�'0�IRU�OHVV�WKDQ���
years.�The�p�value�is�statistically�signi�cant.�Similar�
�ndings�(83.67%)�patients�who�had�DM�from�more�
WKDQ� �� �HDUV� ZHUH� VHHQ� LQ� VWXG�� GRQH� E�� .DPLO�
�VKRXU��

,Q� RXU� VWXG��� /9''� ZDV� VHHQ� LQ� SDWLHQWV� ZKR�
KDG� +E��F� YDOXHV� PRUH� WKDQ� ������ ���������� DV�
FRPSDUHG� WR� �����������ZKR�KDG�YDOXHV�OHVV� WKDQ�
7.5%.�The�p�value�is�statistically�signi�cant.�Similar�
�ndings� were� seen� in� the� study� done� by� Kamil�
�VKRXU���ZKHUHLQ� �������ZLWK�/9''�KDG� +E��F�
YDOXHV�PRUH�WKDQ������DV�FRPSDUHG�WR��������ZKR�
KDG�+E��F�YDOXHV�OHVV�WKDQ������

&RQFOXVLRQ

�PRQJ�WKH�SDWLHQWV�ZKR�KDG�/9''��WKH�YHQWULFXODU�
GLDVWROLF�SDUDPHWHUV�ZHUH�DV�IROORZV��¶�(�¶�9HORFLW��
�FP�VHF�� LV� �����“������� ¶� ��� 9HORFLW�� �FP�VHF�� LV�
�����“������ (��� UDWLR� LV� ����“������ ,957� �PV�� LV�
�����“�����DQG�'7��PV��LV�������“������

2XW� RI� DOO� WKH� GLDVWROLF� SDUDPHWHUV� VWDWLVWLFDOO��
signi�cant�difference�was�observed�in�‘A’�velocity,�
(���UDWLR�DQG�'7�SDUDPHWHUV���S�YDOXH�������

%KDVNDUD��5DPDNULVKQD�5HGG��*���EKLODVK�.�����6WXG��RQ�/HIW�9HQWULFXODU�'�VIXQFWLRQ�LQ�'LDEHWHV�0HOOLWXV�
ZLWK�1R�2YHUW�&DUGLDF�6�PSWRPV�RU�6LJQV
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5HIHUHQFHV

��� ��PHULFDQ� 'LDEHWHV� �VVRFLDWLRQ�� 6WDQGDUGV� RI�
PHGLFDO� FDUH� IRU� SDWLHQWV� ZLWK� GLDEHWHV� PHOOLWXV��
'LDEHWHV�FDUH�>VHULDO�RQOLQH@������-DQ�>FLWHG�������XJ�
����@�����6XSSO�����������

��� ,QHWUQDWLRQDO�'LDEHWHV�)HGHDUDWLRQ��,')�GLDEHWHV�DWODV�
HLJKWK�HGLWLRQ�� >RQOLQH@�� �������YDLODEOH� IURP��85/��
KWWSV���ZZZ�LGI�RUJ�H�OLEUDU��HSLGHPLRORJ��
UHVHDUFK�GLDEHWHV�DWODV�����LGI�GLDEHWHV�DWODV��WK�
HGLWLRQ�KWPO

��� :+2�)DFW�VKHHW�'LDEHWHV��>2QOLQH@�������>FLWHG������
-XQ� �@�>�� VFUHHQV@�� �YDLODEOH� IURP�� 85/�KWWSV���
ZZZ�ZKR�LQW�QHZV�URRP�IDFW�VKHHWV�GHWDLO�
GLDEHWHV

��� 7RXVRXOLV�� '��� 2LNRQRPRX�� (��� 6LDVRV�� *�� DQG�
6WHIDQDGLV�� &�� 'LDEHWHV� 0HOOLWXV� DQG� +HDUW� )DLOXUH��
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