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3UHYDOHQFH�DQG�6HYHULW��RI��U��(�H�LQ�7�SH����LDEHWHV�0HOOLW�V�3DWLHQWV

6�PDQWK�,�0���.DQWKDPDQL�.�

,QWURG�FWLRQ

'LDEHWHV� PHOOLW�V� �'0�� LV� WKH� PRVW� FRPPRQ�

PHWDEROLF� GLVHDVH� ZRUOGZLGH� DQG� LWV� KDOOPDUN� LV�

K�SHUJO�FDHPLD�� �FFRUGLQJ� WR� HVWLPDWHV� RI� WKH�

:RUOG�+HDOWK�2UJDQL]DWLRQ��WKH�Q�PEHU�RI�SHRSOH�

ZRUOGZLGH� OLYLQJ�ZLWK�'0�LV�HVWLPDWHG�WR� EH�����

PLOOLRQ�E��WKH��HDU�������&KDQJHV�LQ�GLHWDU��KDELWV��

REHVLW�� DQG� SK�VLFDO� LQDFWLYLW�� DUH� UHVSRQVLEOH�

IRU� VSUHDGLQJ� WKLV� HSLGHPLF� LQWR� WKH� GHYHORSLQJ�

FR�QWULHV�

'LDEHWHV� LV� RIWHQ� DVVRFLDWHG� ZLWK� VHYHUDO�

signi�cant� ocular� conditions,� such� as� diabetic�

UHWLQRSDWK�� �'5��� UHIUDFWLYH� FKDQJHV�� FDWDUDFWV��

QHUYH� SDOVLHV�� JOD�FRPD� DQG� PDF�ODU� HGHPD��

+RZHYHU�� RQH� RI� WKH� PRVW� FRPPRQ� RF�ODU�
FRPSOLFDWLRQV�DVVRFLDWHG�ZLWK�GLDEHWHV� LV�GU��H�H��
:LWK�WKH�ULVLQJ�LQFLGHQFH�RI�GLDEHWHV�PHOOLW�V��WKHVH�
RF�ODU�GLVHDVHV�ZLOO�EH�DQ�HYHU�JUHDWHU�ZRUOGZLGH�
KHDOWK� LVV�H� LQ� WKH� QHDU� I�W�UH� WKDQ� LW� LV� DOUHDG��
WRGD��

DM� has� been� identi�ed� as� one� of� the� leading�
V�VWHPLF� ULVN� IDFWRUV�IRU�GU��H�H�V�QGURPH��'(6���
'(6� FD�VHV� GLVFRPIRUWV� OLNH� E�UQLQJ�� IRUHLJQ�
ERG�� VHQVDWLRQ�� YLV�DO� GLVW�UEDQFH� G�H� WR� WHDU�
�lm� instability� and� corneal� scaring�with�potential�
GDPDJH� WR� WKH� RF�ODU� V�UIDFH� OLNH� FRUQHDO� DQG�
FRQM�QFWLYDO� HSLWKHOLDO� DOWHUDWLRQV�� SHUVLVWHQW�
HSLWKHOLDO� GHIHFWV�� DFFRPSDQLHG� E�� LQFUHDVHG�
osmolality� of� tear� �lm� and� in�ammation� of� the�
RF�ODU�V�UIDFH��

��WKRU��IILOLDWLRQ�� �-�QLRU�5HVLGHQW�� �3URIHVVRU�DQG�+2'��'HSDUWPHQW�RI�2SKWKDOPDORJ���6UL�'HYDUDM�8UV�0HGLFDO�&ROOHJH��
.RODU��.DUQDWDND���������,QGLD�

&RUUHVSRQGLQJ���WKRU��6�PDQWK�,�0��-�QLRU�5HVLGHQW��'HSDUWPHQW�RI�2SKWKDOPDORJ���6UL�'HYDUDM�8UV�0HGLFDO�&ROOHJH��.RODU��
.DUQDWDND���������,QGLD�

(�PDLO��L�V�PDQWKPRKDQ#JPDLO�FRP

�R��WR�FLWH�WKLV�DUWLFOH�

6�PDQWK�,�0��.DQWKDPDQL�.��3UHYDOHQFH�DQG�6HYHULW��RI�'U��(�H�LQ�7�SH���'LDEHWHV�0HOOLW�V�3DWLHQWV��2SKWKDOPRO��OOLHG�
6FL��������������������

�EVWUDFW

��USRVH��7KLV�F�UUHQW�VW�G��ZDV�GRQH�WR�ILQG�R�W�WKH�SUHYDOHQFH�DQG�VHYHULW��RI�GU��H�HV�LQ�SDWLHQWV�RI�W�SH���
GLDEHWHV�DQG�DOVR�WR�VW�G��WKH�DVVRFLDWLRQ�RI�GU��H�HV�ZLWK�WKH�VWDJHV�RI�GLDEHWLF�UHWLQRSDWK��

�H�KRGV�� 7KLV� LV� D� KRVSLWDO� EDVHG� SURVSHFWLYH� FURVV� VHFWLRQDO� REVHUYDWLRQDO� VW�G�� LQYROYLQJ� ���� SDWLHQWV�
DWWHQGLQJ�WKH�RSKWKDOPRORJ��23'�DQG�LQ�SDWLHQW�GHSDUWPHQW�DW�5�/�-DODSSD�+RVSLWDO�DWWDFKHG�WR�6UL�'HYDUDM�
8UV�0HGLFDO�FROOHJH��7DPDND��.RODU�IURP�'HFHPEHU������WR�0D�������

�HV�O�V��,Q�WKH�SUHVHQW�VW�G��PDMRULW��RI�WKH�SDWLHQWV���������ZHUH�PDOHV��0RVW�RI�WKH�SDWLHQWV���������ZHUH�
DJHG�PRUH�WKDQ�����HDUV�ZLWK�����RI�SDWLHQWV�KDG�G�UDWLRQ�RI�GLDEHWHV�IRU�PRUH�WKDQ�ILYH��HDUV�7KH�UHV�OWV�RI�
WKH�SUHVHQW�VW�G��VKRZHG�������SUHYDOHQFH�RI�GU��H�H�V�QGURPH�DPRQJ�SDWLHQWV�ZLWK�W�SH���GLDEHWHV�PHOOLW�V��
�PRQJ�����SDWLHQWV�ZLWK�GU��H�H�������KDG�GU��H�H�VHYHULW��RI�JUDGH���RU���ZKR�ZHUH�FODVVLILHG�DFFRUGLQJ�WR�
'(:6�,�FULWHULD�

&R�FO�VLR��� 'U�� H�H� V�QGURPH� LQ�SDWLHQW�ZLWK� W�SH� �� GLDEHWHV�PHOOLW�V�ZDV� VLJQLILFDQWO�� DVVRFLDWHG�ZLWK�
LQFUHDVLQJ�DJH�DQG�ORQJHU�G�UDWLRQ���OVR�WKHUH�ZDV�VLJQLILFDQW�DVVRFLDWLRQ�RI�GLDEHWLF�UHWLQRSDWK��QRWHG�ZLWK�
GU��H�H�GLVHDVH�VHYHULW��

.H��RUGV��'LDEHWHV�PHOOLW�V��'U��H�H�GLVHDVH��'LDEHWLF�UHWLQRSDWK���6FKLUPHU�V�WHVW��7HDU�ILOP�EUHDN��S�WLPH��
'U��(�H�:RUNVKRS���'(:6����
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,W� KDG� EHHQ� V�JJHVWHG� WKDW� RQH� RU�PRUH� RI� WKH�
IROORZLQJ�LQLWLDO�HYHQWV�PD��OHDG�WR�WKH�DOWHUDWLRQV�LQ�
the�tear��lm�and�ocular�surface�of�diabetic�patients:�
D��FKURQLF�K�SHUJO�FHPLD��E��FRUQHDO�QHUYH�GDPDJH�
DQG�F��LPSDLUPHQW�RI�LQV�OLQ�DFWLRQ��

2F�ODU�V�UIDFH�H[DPLQDWLRQ�LV�RIWHQ�LJQRUHG�DQG�
P�FK�LPSRUWDQFH�LV�JLYHQ�WR�UHWLQRSDWK���7KHUH�KDYH�
DOVR�EHHQ�GLVFUHSDQFLHV�LQ�WKH�SUHYDOHQFH�UHSRUWHG�
LQ� WKH�OLWHUDW�UH��G�H� WR�D� ODFN�RI�FRQVHQV�V�DER�W�
DSSURSULDWH� GLDJQRVWLF� FULWHULD� DQG� GLIIHUHQFHV� LQ�
WKH�SDUDPHWHUV�DQG�UHVHDUFK�PHWKRGRORJ��DSSOLHG��

+HQFH� WKH� SUHVHQW� VW�G�� ZLOO� DLP� WR� HYDO�DWH�
WKH� FOLQLFDO� DVSHFWV� RI� GU�� H�H� V�QGURPH� LQ� W�SH�
��GLDEHWHV�PHOOLW�V�DQG� DOVR� WKH�UHODWLRQVKLS�ZLWK�
SRVVLEOH�DVVRFLDWHG�ULVN�IDFWRUV�

�EMHF�L�HV�

��� 7R� GHWHUPLQH� WKH� SUHYDOHQFH� RI� GU�� H�H�
V�QGURPH�LQ�W�SH���GLDEHWHV�PHOOLW�V�SDWLHQWV�

��� 7R�GRF�PHQW�WKH�VHYHULW��RI�'U��H�H�DPRQJ�
W�SH���GLDEHWHV�PHOOLW�V�SDWLHQWV�

��� 7R� FRPSDUH� GU�� H�H� FKDUDFWHULVWLFV� ZLWK�
GLDEHWLF�UHWLQRSDWK��VWDJHV�

0HWKRGV

7KLV� LV� D� FURVV� VHFWLRQDO� REVHUYDWLRQDO� VW�G��
FRQG�FWHG�LQ�WKH�GHSDUWPHQW�RI�RSKWKDOPRORJ���5�/�
-DODSSD�KRVSLWDO�DQG�UHVHDUFK�FHQWHU�DWWDFKHG�WR�6UL�
'HYUDM�8UV�PHGLFDO�FROOHJH��.RODU��IURP�'HFHPEHU�
����� WR�0D�� ������IWHU� REWDLQLQJ� FOHDUDQFH� IURP�
,QVWLW�WLRQDO�(WKLFV�&RPPLWWHH�

�� WRWDO� RI� ���� SDWLHQWV� GLDJQRVHG� ZLWK� W�SH� ��
GLDEHWHV�PHOOLW�V�ZHUH�LQFO�GHG�LQ�WKLV�VW�G��

���G���HVLJ���&URVV�VHFWLRQDO�REVHUYDWLRQDO�VW�G��

,�FO�VLR��&UL�HUD

7�SH���GLDEHWLF�PHOOLW�V�SDWLHQWV��

��FO�VLR��&UL�HULD

��������

��� :KR�KDV��QGHUJRQH�RF�ODU�V�UJHU��LQ�WKH�SDVW�

��� :KR�ZHDU�FRQWDFW�OHQV�

��� 2Q� DQ�� GU�JV� NQRZQ� WR� SURG�FH� GU�� H�H��
7RSLFDO��%HWD[RORO��2ODSDWLGLQH��1DSKD]ROLQH��
0LRWLFV�RU�0�GULDWLFV���.HWRURODF��RU�6�VWHPLF�

�%HWD� EORFNHUV�� DQWL�KLVWDPLQLFV�� �QWL�
SV�FKRWLFV��

��� :LWK� DQ�� RWKHU� RF�ODU� GLVRUGHU� NQRZQ� WR�
SURG�FH�GU��H�H��/LG�DEQRUPDOLWLHV��9LWDPLQ�
A� de�ciency,� Post� Steven� Johnsons,� Vernal�
NHUDWRFRQM�FWLYLWLV�� 3RVW� RF�ODU� FKHPLFDO�
E�UQV��

��� :LWK�DVVRFLDWHG�V�VWHPLF�GLVHDVHV�DVVRFLDWHG�
RWKHU� WKDQ� GLDEHWHV� PHOOLW�V� �5��� 6/(��
7K�URLG�GLVRUGHUV���

�H�KRG�RI�&ROOHF�LR��RI��D�D

��� 'HPRJUDSKLF� GHWDLOV�� G�UDWLRQ� RI� GLDEHWHV�
DQG� YLV�DO� DF�LW�� E�� 6QHOOHQ�V� FKDUW� ZLOO�
EH� UHFRUGHG�� IROORZHG� E�� DVVHVVPHQW� RI�
GLDEHWLF�VWDW�V�E��IDVWLQJ�EORRG�V�JDU��)%6���
SRVW� SUDQGLDO� EORRG� V�JDU� �33%6��� JO�FDWHG�
KHPRJORELQ��+E��F���

%�� 7KH� SUHVHQWLQJ� V�PSWRPV� RI� GU�� H�HV�
was� obtained� through� a� �ve� item� dry� eye�
T�HVWLRQQDLUH� �'(4� ��� RI� RF�ODU� V�PSWRPV�
UHODWLQJ�WR�GU��H�H��

C.� Tear� �lm� assessment� will� be� done� and�
classi�ed� according� to� Dry� Eye� Workshop�
�'(:6�� VHYHULW�� JUDGLQJ� VFKHPH��
&RQM�QFWLYDO�DQG�FRUQHDO�VWDLQLQJ�LV�GRQH�E��
�ourescein� stain� and� Shirmer’s� test� is� done�
using�Whatman��lter�paper�strip.

'�� 'LDEHWLF�UHWLQRSDWK��ZDV�GHWHUPLQHG�WKUR�JK�
I�QG�V� H[DPLQDWLRQ� DQG� JUDGHG� FOLQLFDOO��
�VLQJ� WKH� �(DUO�� 7UHDWPHQW� RI� 'LDEHWLF�
Retinopathy� Study”(ETDRS)� classi�cation�
IRU�GLDEHWLF�UHWLQRSDWK����7DEOH���

•� *UDGH����1R�DSSDUHQW�UHWLQRSDWK��

•� *UDGH� ���0LOG�QRQ�SUROLIHUDWLYH� UHWLQRSDWK��
�13'5���IHZ�PLFUR�DQH�U�VPV��

•� *UDGH����0RGHUDWH�13'5��PLFUR�DQH�U�VPV��
LQWUD�UHWLQDO�KHPRUUKDJHV�RU�YHQR�V�EHDGLQJ�

•� *UDGH� ���6HYHUH�13'5���EDVHG�RQ�WKH� ������
U�OH� RI� WKH� (7'56�� KHPRUUKDJHV� LQ� DOO� ��
T�DGUDQWV��YHQR�V�EHDGLQJ�LQ�WZR�T�DGUDQWV�
RU� LQWUDUHWLQDO� PLFURYDVF�ODU� DEQRUPDOLWLHV�
�,50���LQ�RQH�T�DGUDQW�

•� *UDGH� ��� 3UROLIHUDWLYH� GLDEHWLF� UHWLQRSDWK��
�3'5����FKDUDFWHUL]HG�E��QHRYDVF�ODUL]DWLRQ�
RI�WKH�GLVF�RU�HOVHZKHUH��

•� *UDGH� �� �� �GYDQFHG� GLDEHWLF� H�H� GLVHDVH��
FKDUDFWHUL]HG� E�� SUROLIHUDWLYH� FKDQJHV�
ZLWK� GHQVH� KDHPRUUKDJH�� WUDFWLRQDO� UHWLQDO�
GHWDFKPHQW�RU�U�EHRVLV�LULGLV�
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)ROORZLQJ� WKLV�� GLDJQRVWLF� WHVWV� QDPHO���
0HLERPLDQ� JODQG� G�VI�QWLRQ� JUDGLQJ�� 6FKLUPHU�V�
test,� tear��lm�break�up� time,� rose�Bengal� test�and�
)OR�UHVHLQ� VWDLQLQJ� ZHUH� GRQH� WR� U�OH� R�W� WKH�
GLDJQRVLV�RI�GU�H�H�

5HV�OWV

,Q� R�U� VW�G�� ��� Q�PEHU� RI� SDWLHQWV� ZHUH� DJHG�
EHWZHHQ� ������� ��� SDWLHQWV� ZHUH� EHWZHHQ� ��� WR�
��� �HDUV�� ���� SDWLHQWV� ZHUH� EHWZHHQ� ��� WR� ���� ���
SDWLHQWV�ZHUH� EHWZHHQ� ��� WR� ���� ��� SDWLHQWV�ZHUH�
EHWZHHQ� ��� WR� ��� DQG��� SDWLHQWV�ZHUH� DJHG�PRUH�
WKDQ�����HDUV��,Q�R�U�VW�G������WKDW�LV�����Q�PEHU�
SDWLHQWV� ZHUH� PDOHV� DQG� WKH� UHVW� ���� Q�PEHU� RI�
SDWLHQWV�ZHUH�IHPDOHV�

,Q� R�U� VW�G�� JUR�S� PD[LP�P� RI� SDWLHQWV� ����
ZHUH�KDYLQJ�GLDEHWHV�OHVV�WKDQ����HDUV������SDWLHQWV�
ZHUH�KDYLQJ�GLDEHWHV�VLQFH�������HDUV�����SDWLHQWV�
ZHUH�KDYLQJ�GLDEHWHV�VLQFH��������HDUV�����SDWLHQWV�
ZHUH�KDYLQJ�GLDEHWHV�VLQFH��������HDUV����SDWLHQWV�
ZHUH�KDYLQJ�GLDEHWHV�VLQFH����WR�����HDUV�DQG�WKH�
UHVW� �� SDWLHQWV� ZHUH� KDYLQJ� VLQFH� PRUH� WKDQ� ���
�HDUV�

'U��H�H�V�PSWRPV�ZHUH�DVVHVVHG��VLQJ�WKH�GU��
H�H� T�HVWLRQQDLUH� ��� �FFRUGLQJ� WR� ZKLFK� SDWLHQWV�
VFRUH� RI� �� RU� PRUH� ZHUH� FRQVLGHUHG� DV� KDYLQJ�
GU�� H�H�GLVHDVH�� ,Q� R�U� VW�G�� RI� ����SDWLHQWV� ����
SDWLHQWV�VFRUHG���RU�PRUH�DQG� WKHVH�SDWLHQWV�ZHUH�
FRQVLGHUHG�DV�KDYLQJ�GU��H�H�GLVHDVH�DFFRUGLQJ�WR�
'(4���

,Q� R�U� VW�G�� PRVW� RI� WKH� SDWLHQWV� KDG� YLV�DO�
DFT�LW��RI����������LQ�ULJKW�H�H�DQG�������LQ�OHIW�H�H��
WKDW�LV�����DFFRUGLQJ�WR�ORJ0�5�FKDUWLQJ�RI�YLVLRQ��
���DQG����SDWLHQWV�KDG�YLVLRQ�����WR���������DQG����
KDG� ���� WR� ����� ��� DQG����KDG� ���� RU� DERYH�YLVLRQ�
LQ�ULJKW�H�H�DQG�OHIW�H�H�UHVSHFWLYHO��DFFRUGLQJ�ORJ�
0�5�YLV�DO�DF�LW��FKDUWLQJ�

,Q� R�U� VW�G�� SRS�ODWLRQ� ������ RI� SDWLHQWV� KDG�
GLDEHWLF� UHWLQRSDWK�� FKDQJHV� LQ� RQH� RU� ERWK� WKH�
H�HV�� �PRQJ� WKHVH� ��� KDG� PLOG� 13'5�� ��� KDG�
PRGHUDWH�13'5�����KDG�VHYHUH�13'5�����KDG�3'5�
DQG���KDG�DGYDQFHG�GLDEHWLF�FKDQJHV�LQ�ULJKW�H�H��
6LPLODUO��LQ�WKH�OHIW�H�H�WKHVH����KDG�PLOG�13'5������
KDG�PRGHUDWH�13'5�����KDG�VHYHUH�13'5�����KDG�
3'5�DQG���KDG�DGYDQFHG�GLDEHWLF�FKDQJHV��7DEOH���

�FFRUGLQJ� WR� 1(,� J�LGODQFH� RI� D� VFRUH� RI� �� RU�
PRUH� IRU� FRUQHDO� VWDLQLQJ� ZLWK� )O�RUHVFHLQ� VWDLQ�
ZDV�WDNHQ�DV�SRVLWLYH� IRU�GU��H�H�� ,Q�WKLV�VW�G��RI�
382� patients� 104� had� signi�cant� staining� patterns�
ZLWK�)O�RUHVFHLQ�VWDLQ��,Q�WKLV�VW�G��RI�����SDWLHQWV�
91� had� signi�cant� staining� patterns� with� Rose�
%HQJDO�VWDLQ��,Q�R�U�VW�G��SRS�ODWLRQ�������WKDW�LV�

����SDWLHQWV�KDG�PHLERPL�P�JODQG�G�VI�QFWLRQ�,Q�
R�U�VW�G��SRS�ODWLRQ�R�W�RI�����SDWLHQWV�ZLWK�W�SH�
��GLDEHWHV�PHOOLW�V�����SDWLHQWV�KDG�GU��H�H�GLVHDVH�
KDYLQJ�D�SUHYDOHQFH�RI���������7DEOH���

2�W�RI�WKHVH�����SDWLHQWV�ZLWK�GU��H�H����������
SDWLHQWV� KDG� JUDGH� �� GU�� H�H� GLVHDVH�� ����������
KDG�JUDGH���GU��H�H�GLVHDVH������������KDG�JUDGH�
�� GLVHDVH� DQG� �������� KDG� JUDGH� �� GLVHDVH� ZKR�
were� classi�ed� according� Dry� Eye� Workshop��
��'(:6� ,�� VWDJLQJ� V�VWHP�� 2I� WKH� ���� SDWLHQWV�
GLDJQRVHG� ZLWK� GU�� H�H� ������ ZHUH� IHPDOHV� DQG�
������ ZHUH� PDOHV�� ���� SDWLHQWV� GLDJQRVHG� ZLWK�
GU��H�H����SDWLHQWV�ZHUH�KDYLQJ�JUDGH���GU��LQ�DJH�
JUR�S�RI���������OVR�VHYHUH�IRUPV�RI�GU��ZDV�VHHQ�
LQ�SDWLHQWV�DJHG�PRUH�WKDQ�����HDUV�RI�DJH��6R�WKHUH�
was�signi�cant�association�of�age�with�severity�of�
G�H�H�H�ZDV�QRWHG�

2I�WKH�����SDWLHQWV�GLDJQRVHG�ZLWK�GU��H�H�WKHUH�
ZDV� OLQHDU� UHODWLRQVKLS� QRWHG� EHWZHHQ� G�UDWLRQ�
RI� WKH�GLVHDVH�DQG� WKH�VHYHULW��RI�GU��H�H�����DQG�
��SDWLHQWV�KDYLQJ�GLDEHWHV� IRU�PRUH� WKDQ�����HDUV�
ZHUH� KDYLQJ� JUDGH� �� DQG� �� GU�� H�H� UHVSHFWLYHO���
There�was�signi�cant�association�of�dry�eye�severity�
ZLWK�WKH�G�UDWLRQ�RI�GLDEHWHV���7DEOH���

,Q� WKLV� VW�G�� R�W� RI� WKH� ��� SDWLHQWV�ZLWK� JUDGH�
��GU��H�H����KDG�QR�GLDEHWLF� UHWLQRSDWK�� FKDQJHV�
DQG� UHVW����KDG�PLOG� WR�PRGHUDWH�13'5�FKDQJHV�
LQ�WKHLU�OHIW�H�H��,Q����SDWLHQWV�ZLWK�JUDGH���GU��H�H�
�� KDG� QR� FKDQJHV�� ��� KDG� 13'5� FKDQJHV�� �� KDG�
3'5�FKDQJHV�DQG���SDWLHQW�KDG�DGYDQFHG�GLDEHWLF�
FKDQJHV�LQ�OHIW�H�H��2�W�RI����SDWLHQWV�ZLWK�JUDGH���
GU��H�H����KDG�13'5�FKDQJHV����KDG�3'5�FKDQJHV�
DQG� �� KDG�DGYDQFHG� GLDEHWLF� FKDQJHV� LQ� OHIW� H�H��
7KH�UHVW��� SDWLHQWV�ZKR�KDG�JUDGH� ��GU�� H�H�KDG�
3'5� FKDQJHV� LQ� �� SDWLHQW� DQG� DGYDQFHG� GLDEHWLF�
FKDQJHV�LQ���SDWLHQWV��7KH�GLDEHWLF�UHWLQRSDWK��VWDJH�
DQG�GU��H�H�VHYHULW�� LQ�OHIW�H�H�VKRZHG�VWDWLVWLFDO�
signi�cance�with� chi� square� value� of� 366.8� and�P�
YDO�H�OHVV�WKDQ��������7DEOH�����

,Q� WKLV� VW�G�� R�W� RI� WKH� ��� SDWLHQWV�ZLWK� JUDGH�
��GU��H�H����KDG�QR�GLDEHWLF� UHWLQRSDWK�� FKDQJHV�
DQG� UHVW����KDG�PLOG� WR�PRGHUDWH�13'5�FKDQJHV�
LQ� WKHLU�ULJKW�H�H�� ,Q����SDWLHQWV�ZLWK�JUDGH���GU��
H�H���KDG�QR�FKDQJHV�����KDG�13'5�FKDQJHV����KDG�
3'5�FKDQJHV�DQG���SDWLHQW�KDG�DGYDQFHG�GLDEHWLF�
FKDQJHV�LQ�ULJKW�H�H��2�W�RI����SDWLHQWV�ZLWK�JUDGH�
��GU�� H�H� ��� KDG�13'5� FKDQJHV� DQG���KDG� 3'5�
FKDQJHV� LQ� ULJKW� H�H��7DEOH� ��� 7KH� UHVW� �� SDWLHQWV�
ZKR� KDG� JUDGH� �� GU�� H�H� KDG� 3'5� FKDQJHV� LQ� ��
SDWLHQW�DQG�DGYDQFHG�GLDEHWLF�FKDQJHV�LQ���SDWLHQWV��
7KH�GLDEHWLF�UHWLQRSDWK��VWDJH�DQG�GU��H�H�VHYHULW��
in�right�eye�showed�statistical�signi�cance�with�chi�
VT�DUH�YDO�H�RI�������DQG�3�YDO�H�OHVV�WKDQ�������

6�PDQWK�,�0��.DQWKDPDQL�.���3UHYDOHQFH�DQG�6HYHULW��RI�'U��(�H�LQ�7�SH���'LDEHWHV�0HOOLW�V�3DWLHQWV
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7DEOH����6FKLUPHUV�WHVW�

6FKLUPHUV�WHVW�LQ�VHFRQGV )UHT�HQF� 3HUFHQW

��� �� ���

���� �� ����

����� �� ���

���DQG�DERYH ��� ����

7RWDO ��� �����

7DEOH����7%87�WHVW�

7%87�WHVW�LQ�VHFRQGV )UHT�HQF� 3HUFHQW

��� �� ���

���� �� ����

����� �� ���

����� �� ����

���DQG�DERYH ��� ����

7RWDO ��� �����

7DEOH����'U��H�H�JUDGLQJ�

�U��H�H�JUDGLQJ )UHT�HQF� 3HUFHQW

*UDGH�� ��� ����

*UDGH�� �� ����

*UDGH�� �� ����

*UDGH�� �� ���

*UDGH�� � ���

7RWDO ��� �����

7DEOH����'U��H�H�VHYHULW��DVVRFLDWLRQ�ZLWK�UHWLQRSDWK��LQ�WKH�OHIW�
H�H�

�U��H�H�VHYHULW� �5�LQ�OHIW�H�H

� � � � � �

'('

*UDGH�� ��� �� �� � � �

*UDGH�� �� �� � � � �

*UDGH�� � �� �� �� � �

*UDGH�� � � � � � �

*UDGH�� � � � � � �

7RWDO ��� �� �� �� �� �

7DEOH����'U��H�H�VHYHULW��DVVRFLDWLRQ�ZLWK�UHWLQRSDWK��LQ�ULJKW�
H�H�

�U��H�H�
VHYHULW�

�5�LQ�ULJKW�H�H

� � � � � �

'('

*UDGH�� ��� �� �� � � �

*UDGH�� �� �� � � � �

*UDGH�� � �� �� �� � �

*UDGH�� � � � � � �

*UDGH�� � � � � � �

7RWDO ��� �� �� �� �� �

7DEOH����'U��(�H�6HYHULW��*UDGLQJ�6FKHPH�

�U��H�H�VHYHULW��OHYHO � � � �

'LVFRPIRUW��VHYHULW��DQG�
IUHT�HQF�

0LOG�DQG�RU�HSLVRGLF�
RFF�UV��QGHU�
HQYLURQPHQW�VWUHVV

0RGHUDWH�HSLVRGLF�RU�
FKURQLF��VWUHVV�RU�QR�
VWUHVV

6HYHUH�IUHT�HQW�RU�
FRQVWDQW�ZLWKR�W�VWUHVV

6HYHUH�DQG�RU�GLVDEOLQJ�
DQG�FRQVWDQW

9LV�DO�V�PSWRPV 1RQH�RU�HSLVRGLF�PLOG�
IDWLJ�H

�QQR�LQJ�DQG�
RU�DFWLYLW��OLPLWLQJ�
HSLVRGLF

�QQR�LQJ��FKURQLF�DQG�
RU�OLPLWLQJ�DFWLYLW�

&RQVWDQW�DQG�RU�
SRVVLEO��GLVDEOLQJ

&RQM�QFWLYDO�LQMHFWLRQ 1RQH�WR�PLOG 1RQH�WR�PLOG ��� ����

&RQM�QFWLYDO�VWDLQLQJ 1RQH�WR�PLOG 9DULDEOH 0RGHUDWH�WR�PDUNHG 0DUNHG

&RUQHDO�VWDLQLQJ 1RQH�WR�PLOG 9DULDEOH 0DUNHG�FHQWUDO 6HYHUH�S�QFW�DWH�
HURVLRQV

&RUQHDO��WHDU�VLJQV 1RQH�WR�PLOG 0LOG�GHEULV )LODPHQWDU��NHUDWLWLV��
P�F�V�FO�PSLQJ

)LODPHQWDU��NHUDWLWLV��
P�F�V�FO�PSLQJ��
�OFHUDWLRQV

/LG�PHLERPLDQ�JODQG 0*'�YDULDEO��SUHVHQW 0*'�YDULDEO��SUHVHQW )UHT�HQW 7ULFKLDVLV��NHUWLQL]DWLRQ��
V�PEOHSKDURQ�

7HDU�EUHDN��S�WLPH�
�7%87�

9DULDEOH ����VHFRQGV ���VHFRQGV ,PPHGLDWH

6FKLPPHU�VFRUH 9DULDEOH ���PP��PLQ ��PP��PLQ ��PP��PLQ

7DEOH����'LDEHWLF�5HWLQRSDWK��JUDGLQJ�

�LDEHWLF�5HWLQRSDWK��JUDGLQJ 5LJKW /HIW

)UHT�HQF� 3HUFHQW )UHT�HQF� 3HUFHQW

1R�'LDEHWLF�UHWLQRSDWK� ��� ���� ��� ����

0LOG�13'5 �� ���� �� ����

0RGHUDWH�13'5 �� ���� �� ����

6HYHUH�13'5 �� ��� �� ���

3'5 �� ��� �� ���

�GYDQFHG�GLDEHWLF�H�H � �� � ���

7RWDO ��� ����� ��� �����
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�LVF�VVLRQ

,Q�WKLV�VW�G��PDMRULW��ZHUH�PDOHV������WKH��R�QJHVW�
SDWLHQW� EHLQJ� ����HDUV�DQG� ROGHVW� LV� ���ZLWK�PRVW�
RI� WKHP�������DJHG�PRUH� WKDQ���� WR�����HDUV�DQG�
DER�W� ���� ZHUH� DJHG� PRUH� WKDQ� ��� �HDUV�� 7KH�
G�UDWLRQ�RI�GLDEHWHV�ZDV�PRVWO�� OHVV� WKDQ����HDUV�
LQ�����RI�SDWLHQWV��ZLWK�����SDWLHQWV�KDYLQJ������
�HDUV� DQG����KDG�GLDEHWHV� IRU�PRUH� ��� �HDUV��2I�
WKHVH�SDWLHQWV�������KDG�GLDEHWLF�UHWLQRSDWK��ZKLFK�
was� classi�ed� according� to� ETDRS� classi�cation.�
0DMRULW��RI�WKH�SDWLHQWV�KDG�PLOG�WR�PRGHUDWH�QRQ�
SUROLIHUDWLYH�GLDEHWLF� UHWLQRSDWK�� FKDQJHV�ZKLOH���
SDWLHQWV�KDG�DGYDQFHG�GLDEHWLF�UHWLQRSDWK��LQ�RQH�
RU� ERWK� H�HV� ZKR�ZHUH�KDYLQJ� GLDEHWHV� IRU�PRUH�
WKDQ�����HDUV�

,Q� WKH� SUHVHQW� VW�G�� GU�� H�H� ZDV� GLDJQRVHG�
EDVHG�RQ�YDOLGDWHG�'(4���T�HVWLRQQDLUH��VFKLUPHUV�
WHVW��WHDU�EHDN�S�WLPH���PHLERPL�P�JODQG�GLVHDVH���
corneal�and�conjunctival�staining�by��uorescein�and�
5RVH�%HQJDO�UHVSHFWLYHO���,Q�R�U�VW�G��SRS�ODWLRQ�
GU�� H�H� SUHYDOHQFH� ZDV� ������� ���� SDWLHQWV� KDG�
VRPH� JUDGH� RI� GU�� H�H� ZKLFK� ZDV� DFFRUGLQJ� WR�
SUHYDOHQFH� UHSRUWHG� LQ� RWKHU� VW�GLHV� RQ� GLDEHWLF�
SDWLHQWV�

6HLIDUW�HW�DO��UHSRUWHG�D�SUHYDOHQFH�RI�����LQ�W�SH�
��GLDEHWLFV� DQG����� LQ� W�SH��� GLDEHWLFV��6W�G��E��
0DQYLHW�HW�DO��UHSRUWHG�SUHYDOHQFH�RI��������1HSS�
HW�DO��UHSRUWHG�SUHYDOHQFH�RI������0DU�WKL�HW�DO�RI�
�����6R�LW�FDQ�EH�QRWHG�WKDW�WKH�GU��H�H�SUHYDOHQFH�
YDULHV�IURP�����WR�����LQ�GLIIHUHQW�VW�GLHV�WKR�JK�
WKHVH� ZHUH� KLJKHU� Q�PEHUV� ZKHQ� FRPSDUHG� WR�
GU�� H�H� SUHYDOHQFH� LQ� JHQHUDO� SRS�ODWLRQ�� 7KLV�
GLVSDULW�� PD�� G�H� YDULDWLRQ� LQ� VW�G�� JUR�S�
VHOHFWHG� RU� T�HVWLRQQDLUHV� �VHG� IRU� V�PSWRPV�
DVVHVVPHQW�ZKLFK�DUH�QRW��QLYHUVDO��)�UWKHU�WKHUH�LV�
de�ciency�of�proper�guidlance�of�different�dry�eye�
GLDJQRVWLF� FULWHULD� HPSOR�HG� DQG�GLIIHUHQW� F�W�RII�
YDO�HV�IRU� WKH�REMHFWLYH�GU��H�H� WHVWV� �9DULR�V�DJH�
UHODWHG�FKDQJHV�LQ�ODFULPDO�V�VWHP�RFF�U��LQFO�GLQJ�
tear� chemistry�of� the� tear��lm.�Certain� aspects� of�
tear� physiology� change� with� age,� such� as� re�ex�
VHFUHWLRQ�E�� WKH� ODFULPDO� JODQG�� WHDU�YRO�PH�� DQG�
tear��lm�stability,�whereas�others�remain�more�or�
OHVV��QFKDQJHG��V�FK�DV�EDVDO�WHDU�SURG�FWLRQ��7KH�
re�ex�secretion�of�tears,�as�measured�by�Schirmer’s�
,� PHWKRG� �ZLWKR�W� DQDHVWKHVLD��� GHFUHDVHV�
signi�cantly� with� increasing� age� as� already� was�
REVHUYHG�E��6FKLUPHU�LQ������DQG�E��PDQ��RWKHUV�
WKHUHDIWHU��7KH�WHDU�HYDSRUDWLRQ�UDWH�KDV�QRW� EHHQ�
IR�QG� WR� EH� FRUUHODWHG�ZLWK� DJH��7KH� HYDSRUDWLRQ�
LV� SULPDULO�� FRQWUROOHG� E�� WKH� OLSLG� OD�HU� RI� WKH�
tear� �lm� and� lipid� layer� thickness� appears� to� be�
FRQVWDQW� IRU� GLIIHUHQW� DJH� JUR�SV��� ,Q� WKLV� VW�G��

������� SDWLHQWV� ZLWK� GU�� H�H� V�QGURPH� KDG� DJH�
EHWZHHQ����WR�����HDUV�DQG��������ZHUH�DJHG�PRUH�
than� 66� years� suggesting� statistically� signi�cant�
DVVRFLDWLRQ�RI�LQFUHDVHG�DJH�DV�D�ULVN�IDFWRU�IRU�GU��
H�H�V�QGURPH�� ,Q�D�FRKRUW� VW�G��RQ������V�EMHFWV�
ZHUH�DJHG���� WR�����HDUV�����“�����HDUV��DQG�����
PDOH��7KH�RYHUDOO�SUHYDOHQFH�RI�GU��H�H�ZDV��������
3UHYDOHQFH� YDULHG� IURP� ����� LQ� V�EMHFWV� �R�QJHU�
WKDQ�����HDUV�WR�������LQ�WKRVH�ROGHU�WKDQ�����HDUV���
7KH�KLJKHU�LQFLGHQFH�RI�GU��H�HV�LQ�WKLV�DJH�JUR�S�
FR�OG�EH�SDUWO��DWWULE�WHG�WR�DJHLQJ��,Q�WKH�SUHVHQW�
VW�G��SRS�ODWLRQ�����RI�WKH�SDWLHQWV�ZLWK�G�UDWLRQ�
RI�GLDEHWHV�IRU�PRUH�WKDQ�����HDUV��������RI�SDWLHQWV�
RI�G�UDWLRQ����WR�����HDUV��������RI�G�UDWLRQ���WR����
�HDUV� DQG� ������RI� G�UDWLRQ� OHVV� WKDQ� �� �HDU�KDG�
GU��H�H�V�QGURPH���V�WKH�G�UDWLRQ�RI�WKH�GLDEHWHV�
LQFUHDVHG�SUHYDOHQFH�RI�GU��H�H�LQFUHDVHG�DQG�ZDV�
found� to� be� statistically� signi�cant.� In� a� study��
IURP� ,UDQ� SUHYDOHQFH� RI� GU�� H�H� V�QGURPH� ZDV�
signi�cantly�higher�in�patients�with�longer�duration�
RI�GLDEHWHV��,Q�W�SH�,,�GLDEHWLF�SDWLHQWV��PRVW�RI�WKH�
ORQJ�WHUP�FRPSOLFDWLRQV�RI�GLDEHWHV�DUH�ZHOO�NQRZQ�
WR�FRUUHODWH�ZLWK�G�UDWLRQ��GU�� H�HV�FR�OG�DOVR�EH�
D�SDUW� RI� WKLV�� 7KH� UHDVRQ� IRU� WKLV� EHLQJ� WKH� VORZ�
PLFURDQJLRSDWK�� DQG� QH�URSDWK�� RI� WKH� GLDEHWLF�
GLVHDVH�SURFHVV�FD�VLQJ�ODFULPDO�JODQG�G�VI�QFWLRQ�
DQG� UHG�FHG� FRUQHDO� VHQVLWLYLW��� ,Q� WKLV� VW�G�� WKH�
GLDEHWLF� UHWLQRSDWK�� VWDJH� DQG� GU�� H�H� VHYHULW��
showed� statistical� signi�cance� with� chi� square�
YDO�H�RI�������DQG�3�YDO�H� OHVV� WKDQ� �������2I� WKH�
��FDVHV� RI�DGYDQFHG�GLDEHWLF�H�H�RQH�KDG�JUDGH���
DQG�WZR�KDG�JUDGH���GU��H�H��(DUOLHU�VW�G��E��6DLWR�
HW�DO���� UHSRUWHG�GHFUHDVH� LQ�FRUQHDO� VHQVDWLRQ��E�W�
QRW� WKDW� LQ� WHDU�VHFUHWLRQ��ZDV� FRUUHODWHG�ZLWK� WKH�
VWDJH� RI� GLDEHWLF� UHWLQRSDWK���+RZHYHU�� VW�G�� E��
1HSS�DQG�DVVRFLDWHV��VKRZHG�FRUUHODWLRQ�EHWZHHQ�
WKH�VHYHULW��RI�UHWLQRSDWK��ZLWK�WKH�VHYHULW��RI�GU��
H�HV�� )�UWKHU� VW�GLHV� QHHGV� WR� EH� GRQH� WR� FODULI��
DVVRFLDWLRQ� EHWZHHQ� WKHVH� WZR�� ,Q� D� VW�G��� IURP�
Iran�there�was�signi�cant�association�between�sex�
DQG�JUDGHV�RI�'5��/RZHU�JUDGHV�RI�'5�ZDV�PRUH�
FRPPRQ� LQ�ZRPHQ�DQG�KLJKHU�JUDGHV�RI�'5�ZDV�
PRUH�FRPPRQ�LQ�PHQ��V�FK�D�UHODWLRQ�ZDV�IR�QG�LQ�
DQRWKHU�VW�G��E��5HPD�HW�DO�

&RQFO�VLRQ

,Q� R�U� VW�G�� WKH� SUHYDOHQFH� RI� G�H� H�H� GLVHDVH�
DPRQJ�W�SH���GLDEHWHV�PHOOLW�V�SDWLHQWV�ZDV��������
�PRQJ�WKHVH�SDWLHQWV�ZLWK�GU��H�H�������KDG�GU��
H�H�VHYHULW��RI�JUDGH���RU��� DFFRUGLQJ� WR�'(:6�,�
criteria�classi�cation.

'U��H�H�GLVHDVH�LQ�W�SH���GLDEHWHV�PHOOLW�V�SDWLHQWV�

6�PDQWK�,�0��.DQWKDPDQL�.���3UHYDOHQFH�DQG�6HYHULW��RI�'U��(�H�LQ�7�SH���'LDEHWHV�0HOOLW�V�3DWLHQWV
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was� signi�cantly� associated� with� the� diabetic�
UHWLQRSDWK��FKDQJHV�LQ�R�U�VW�G��SRS�ODWLRQ�ZLWK�
VHYHUH� IRUPV� RI�GU�� H�H�EHLQJ�SUHVHQW� LQ�SDWLHQWV�
KDYLQJ� SUROLIHUDWLYH� UHWLQRSDWK�� DQG� DGYDQFHG�
GLDEHWLF�H�H�GLVHDVH�

5HIHUHQFHV

��� 5LEHLUR� 0905�� %DUERVD� )7�� 5LEHLUR� /()�� /DFHW�
&0&��/�UD� -0�*��5LEHLUR�(�1��&OLQLFDO� IHDW�UHV�
RI� GLDEHWLF� SDWLHQWV� ZLWK� GU�� H�H� GLVHDVH� LQ� D�
FRPP�QLW��LQ�0DFHLR��D�FURVV�VHFWLRQDO�VW�G���5HY�
%UDV�2IWDOPRO�����������������

��� %DQ��6��,VPDLO�+0��3�QDP�%��/DOLWKD�6��3UHYDOHQFH�
RI� GU�� H�H� V�QGURPH� LQ� SDWLHQWV�ZLWK� QRQ�LQV�OLQ�
GHSHQGHQW� GLDEHWHV�� LQ� �UEDQ� 6R�WK� ,QGLDQ�
SRS�ODWLRQ�,QW�-�&OLQ�7ULDOV�����������������

��� 5DPDODNVKPL� 9�� +DULUDPDV�EUDPDQLDQ� 6��
5DMDODNVKPL�����QDQGDQ�+�� ,QFLGHQFH� RI� GU�� H�H�
V�QGURPH�LQ�SDWLHQW�ZLWK�W�SH�,,�'LDEHWHV�PHOOLW�V��
,QWHUQDWLRQDO�-�RI�6FLHQWLILF�VW�G�����������������

��� &KDOPHUV� 5/�� %HJOH�� &*�� &DIIHU�� %�� 9DOLGDWLRQ�
RI� WKH� ��,WHP� 'U�� (�H� 4�HVWLRQQDLUH� �'(4�����
'LVFULPLQDWLRQ� DFURVV� VHOI�DVVHVVHG� VHYHULW�� DQG�

DT�HR�V�WHDU�GHILFLHQW�GU��H�H�GLDJQRVHV��&RQW�/HQV�
�QWHULRU�(�H��������SU��������������

��� 6HLIDUW�8��6WUHPSHO�,��7URFNHQHV���JH��QG�'LDEHWHV�
PHOOLW�V� >7KH� GU�� H�H� DQG� GLDEHWHV� PHOOLW�V@��
2SKWKDOPRORJH���������������

��� 1HSS�-���EHOD�&��3RO]HU�,��'HUERODY����:HGULFK����
HW�DO��,V�WKHUH�D�FRUUHODWLRQ�EHWZHHQ�WKH�VHYHULW��RI�
GLDEHWLF�UHWLQRSDWK��DQG�NHUDWRFRQM�QFWLYLWLV�VLFFD��
&RUQHD����������������

��� 0DQDYLDW� 05�� 5DVKLGL� 0�� �INKDPL��UGHNDQL� 0��
6KRMD� 05�� 3UHYDOHQFH� RI� GU�� H�H� V�QGURPH� DQG�
GLDEHWLF� UHWLQRSDWK�� LQ� W�SH� �� GLDEHWLF� SDWLHQWV��
%0&�2SKWKDOPRO����������

��� 3DVFKLGHV� &��� 3HWUR�WVRV�*��3VLODV� .��&RUUHODWLRQ�
RI� FRQM�QFWLYDO� LPSUHVVLRQ� F�WRORJ�� UHV�OWV� ZLWK�
ODFULPDO� I�QFWLRQ� DQG� DJH�� �FWD� 2SKWKDOPRO�
��������������

��� 6WROZLMN� 75�� YDQ� %HVW� -��� %RRU� -3�� /HPNHV� ++��
2RVWHUK�LV� -��� &RUQHDO� HSLWKHOLDO� EDUULHU� I�QFWLRQ�
DIWHU�R[�E�SURFDLQH�SURYRFDWLRQ�LQ�GLDEHWLFV��,QYHVW�
2SKWKDOPRO�9LV�6FL��������������

���� 6DLWR� -�� (QRNL�0��+DUD�0��0RULVKLJH�1��&KLNDPD�
7��1LVKLGD�7��&RUUHODWLRQ�RI�FRUQHDO� VHQVDWLRQ��E�W�
QRW� RI� EDVDO� RU� UHIOH[� VHFUHWLRQ��ZLWK� WKH� VWDJH� RI�
UHWLQRSDWK���&RUQHD�����������������


