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�VVRFLDWLRQ�RI�&RQJHQLWDO�7KURPERSKLOLD�LQ�8QH�SODLQHG��
,QIHUWLOLW���%��&KDQFH�RU�%��&D�VH

1�WDQ��JDU�DO���0HHQDNVKL�.DUDQ���9LG�VKL�.�OVKUHVWKD���1LODQFKDOL�6LQJK����
5HQ��VD�HQD����OND�.ULSODQL���1HHUMD�%KDWOD�

,QGLDQ�-RXUQDO�RI�2EVWHWULFV�DQG�*�QHFRORJ�
9ROXPH����1XPEHU�����SULO���-XQH�����

'2,��KWWS���G[�GRL�RUJ����������LMRJ������������������

�EVWUDFW

2EM�FW����� 7R� ILQG� LQFLGHQFH� RI� FRQJHQLWDO� WKURPERSKLOLD� LQ� XQH[SODLQHG� LQIHUWLOLW��
YHUVXV�IHUWLOH�IHPDOH�SRSXODWLRQ�ZLWK�LQWHQG�WR�GHWHUPLQH��LI�WKURPERSKLOLD�LV� �D�SRVVLEOH�
FDXVH�DQG�ZKLFK�W�SH�RI�WKURPERSKLOLD�LV�PRUH�SUHYDOHQW�LQ�XQH[SODLQHG�LQIHUWLOLW��

0�W�RG���6WXG��JURXS��*URXS����FRPSULVHG�RI����LQIHUWLOH�SDWLHQWV�RI�DJH�EHWZHHQ����
����HDUV�LQ�ZKRP�QR�FDXVH�RI�LQIHUWLOLW��ZDV�LGHQWLILHG��7KH�FRQWURO�JURXS�FRPSULVHG�RI����
KHDOWK��ZRPHQ�ZLWK�SURYHQ�IHUWLOLW���PDWFKHG�IRU�DJH��ZLWK�QR�KLVWRU��RI�WKURPER�HPEROLF�
HYHQWV��%RWK�WKH�JURXSV�ZHUH�WHVWHG�IRU�LQKHULWHG�WKURPERSKLOLD�LQFOXGHG�3URWHLQ�&��3URWHLQ�
6���QWL�WKURPELQ�,,,���FWLYDWHG�3URWHLQ�&�5HVLVWDQFH��+RPRF�VWHLQH��IDFWRU�9�/HLGHQ��3&5���
3URWKURPELQ�*������*�JHQH�DQG�0���7+)5�����F�7�JHQH�PXWDWLRQ�

����OW��� 2YHUDOO� � ��� ������ VXEMHFWV� LQ� WKH� XQH[SODLQHG� LQIHUWLOLW�� JURXS�� � � DQG�
�� �������� LQ� WKH� FRQWURO� JURXS� � ZHUH� GHWHFWHG� ZLWK� SRVLWLYH� WKURPERSKLOLF� IDFWRU��
�S� YDOXH��������� 2XW� RI� ��� SRVLWLYH� FDVHV�� ���������� KDG� PRUH� WKDQ� RQH� IDFWRU�������������������������������������������������������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�����KDG���DQG�����KDG���IDFWRUV�WKXV�����WKURPERSKLOLD�IDFWRUV�LQ����ZRPHQ�LQ�JURXS���
LQ�FRPSDULVLRQ�RI�RQOW� ���LQ��� LQ�� ���ZLWK��� IDFWRUV�JURXS�� �S ��������2XW�RI�����3URWHLQ�6�
������ DQG��QWLWKURPELQ� ,,,� ������KDG� WKH�KLJKHVW� IUHTXHQF�� IROORZHG�E��+RPRF�VWHLQH�
�������� 3URWHLQ�&� ��������07+)5�JHQH�PXWDWLRQ� �������� SURWKURPELQ� ������ ������ )DFWRU�
9�/HLGHQ� ����� DQG��3&5� ����LQ� JURXS��2XW� RI� WKH� �� WKURPERSKLOLD� IDFWRUV� LQ� FRQWUROV��
)DFWRU�9�/HLGHQ�PXWDWLRQ�DQG��3&5�KDG�WKH�KLJKHVW�IUHTXHQF�������IROORZHG�E��3URWHLQ�

��WKRU�V� �IILOLDWLRQ�� �)RUPHU� 3URIHVVRU�� �([�
5HVLGHQW����GGLWLRQDO�3URIHVVRU����VVRFLDWH�3URIHVVRU��
���([�+HDG� RI� WKH� 'HSDUWPHQW�� 'HSDUWPHQW� RI�
2EVWHWULFV� DQG�*�QHFRORJ��� �����3URIHVVRU�� ��VVRFLDWH�
3URIHVVRU��'HSDUWPHQW�RI�2EVWHWULFV�DQG�*�QHFRORJ���
3URIHVVRU��OO�,QGLD�,QWLWXWH�RI�0HGLFDO�VFLHQFHV��1HZ�
'HOKL���������'HOKL��,QGLD�

&RUUHVSRQGLQJ� ��WKRU�� 1�WDQ� �JDU�DO��
)RUPHU� 3URIHVVRU�� 'HSDUWPHQW� RI� 2EVWHWULFV� DQG�
*�QDHFRORJ����OO� ,QGLD� ,QWLWXWH�RI�0HGLFDO� VFLHQFHV��
1HZ�'HOKL���������'HOKL��,QGLD�

(�PDLO��QXWDQBDJDUZDO��DKRR�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

+R��WR�FLWH�WKLV�DUWLFOH�

1XWDQ� �JDUZDO�� 0HHQDNVKL� .DUDQ�� 9LGXVKL� .XOVKUHVWKD� HW� D��� �VVRFLDWLRQ� RI� &RQJHQLWDO� 7KURPERSKLOLD� LQ�
8QH[SODLQHG�,QIHUWLOLW���%��&KDQFH�RU�%��&DXVH��,QGLDQ�-�2EVWHW�*�QHFRO�������������������

2������O���W�FO�

6�� 3URWHLQ� &�� DQG� +RPRF�VWHLQH� �������� �3&5�
DQG� )DFWRU� 9� OHLGHQ� ZHUH� VLPLODU� LQ� ERWK� JURXSV�
ZKHUHDV� +�SHUKRPRF�VWHLQDHPLD� FRPELQHG� ZLWK�
07+)5�JHQH�PXWDWLRQ� �ZDV�PRUH� LQ�XQH[SODLQHG��
LQIHUWLOLW��DQGSURWKURPELQ�JHQH�ZDV�IRXQG�RQO��LQ�
XQH[SODLQHG�LQIHUWLOLW�

&R�FO���R��� 7KHUH� LV� VLJQLILFDQW� DVVRFLDWLRQ�
RI� WKURPERSKLOLD� ZLWK� XQH[SODLQHG� LQIHUWLOLW��
+�SHUKRPRF�VWLQDHPLD� FRPELQHG� ZLWK� 07+)5�
JHQH�PXWDWLRQ� DQG��3&5�ZLWK� SURWKURPELQ�JHQH�
PXWDWLRQ� DUH� PRUH� OLNHO�� WR� EH� DVVRFLDWHG� ZLWK��
XQH[SODLQHG� LQIHUWLOLW��� 7KURPERSKLOLD� HYDOXDWLRQ�
PD��EH�LQFOXGHG�DORQJ�ZLWK�RWKHU�WHVWV�LQ�HYDOXDWLRQ�
RI�XQH[SODLQHG�LQIHUWLOLW��

.H��RUGV�� 8QH[SODLQHG� ,QIHUWLOLW��� &RQJHQLWDO�
7KURPERSKLOLD�
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,QIHUWLOLW�� DIIHFWV� EHWZHHQ� ��� WR� ���� FRXSOHV� RI�UHSURGXFWLYH� DJH� DQG� LV� D� PDMRU� KHDOWK� LVVXH��
'HVSLWH� WKH� EHVW� DYDLODEOH� DVVLVWHG� UHSURGXFWLRQ�
WHFKQLTXHV� WKHUH�LV�D� ODUJH�QR�RI�SDWLHQWV�ZKR�DUH�
QRW� DEOH� WR� FRQFHLYH�� 1HDUO�� ���UG� RI� SDWLHQWV� RI�
LQIHUWLOLW�� DUH� XQH[SODLQHG� LQIHUWLOLW��� LQ� ZKLFK�
QR� DEQRUPDOLW�� LV� UHYHDOHG� DQG� WUHDWPHQW� LV� RQO��
HPSLULFDO�ZKLFK�PD��LQFOXGH�H[SHFWDQW�REVHUYDWLRQ��
RYXODWLRQ� LQGXFWLRQ�� LQWUDXWHULQH� LQVHPLQDWLRQ� RU�
HYHQ�LQ�YLWUR�IHUWLOL]DWLRQ��

8QGLDJQRVHG�HDUO��SUHJQDQF��ORVV�RU�ELRFKHPLFDO�
SUHJQDQF��ORVV�PD��DOVR�EH�D�FDXVH�RI�LQIHUWLOLW���7KH�
PDMRULW�� RI� VWXGLHV� FRQGXFWHG� WR� HYDOXDWH� IDLOXUH�
WR�FRQFHLYH�LQ�DVVLVWHG�UHSURGXFWLRQ�KDYH�IRFXVHG�
RQ� WKH� SUREOHPV� WKDW� RFFXU� IROORZLQJ� ODERUDWRU��
IHUWLOL]DWLRQ� L�H�� LPSODQWDWLRQ�RI�WKH�HPEU�R� LQ� WKH�
ZRPDQ�V� XWHUXV��� )DFWRUV� WKDW� QHHG� WR� EH� WDNHQ�
LQWR�FRQVLGHUDWLRQ�LQFOXGH� LPSURYLQJ�HQGRPHWULDO�
UHFHSWLYLW�� DQG� LGHQWLI�LQJ� LQWHUYHQLQJ� IDFWRUV�
DVVRFLDWHG� ZLWK� LPPXQRORJLFDO� UHVSRQVH� DQG� WKH�
JHQHWLF�FKDUDFWHULVWLFV�RI�WKH�ZRPDQ��LQFOXGLQJ�KHU�
SRWHQWLDO� IRU� WKURPERVLV� GXULQJ� SUHJQDQF�� DQG�
LPSODQWDWLRQ�RI�WKH�HPEU�R���5HFHQWO���D�K�SRWKHVLV�
KDV�EHHQ�UDLVHG�WKDW�WKH�VDPH�IDFWRUV�RI�WKURPERVLV�
DVVRFLDWHG� ZLWK� WKH� RFFXUUHQFH� RI� UHFXUUHQW�
SUHJQDQF�� ORVV� PD�� DOVR� DIIHFW� WKH� HDUO�� SKDVH�
RI� WKH� HPEU�R� LPSODQWDWLRQ� SURFHVV� DQG� OHDGLQJ�
WR� LQIHUWLOLW���� KRZHYHU�� WKHUH� LV� QR� FRQVHQVXV� LQ�
WKH� OLWHUDWXUH� RQ� WKLV� VXEMHFW�� 7KH� KDHPDWRORJLFDO�
FKDQJHV� WKDW� OHDG� WR� K�SHUFRDJXODELOLW��� ZLWK�
D� FRQVHTXHQW� LQFUHDVH� LQ� WKH� RFFXUUHQFH� RI�
WKURPERVLV��KDYH�EHHQ�FLWHG�DV�IDFWRUV�WKDW�KDPSHU�
WKH� SURFHVV� RI� HPEU�R� LPSODQWDWLRQ������� +HQFH�
WKURPERSKLOLD� VKRXOG� EH� FRQVLGHUHG� DQ� DGYHUVH�
IDFWRU� LQ� FDVHV� RI� HPEU�R� LPSODQWDWLRQ� IDLOXUH��
ZKLFK� PD�� SUHVHQW� DV� XQH[SODLQHG� LQIHUWLOLW���
7KURPERSKLOLD�PD��EH�FRQJHQLWDO�RU�DFTXLUHG�DQG�
LV� UHODWHG� WR� FKDQJHV� LQ� KDHPRVWDWLF� PHFKDQLVPV�
ZLWK� LQFUHDVHG� ULVN� RI� WKURPERHPEROLVP� DOVR�� ,Q�
JHQHUDO�� WKURPERSKLOLD� VKRXOG� EH� FRQVLGHUHG� D�
PXOWLIDFWRULDO� GLVRUGHU� DQG� QRW� DV� DQ� H[SUHVVLRQ�
RI� D� VLQJOH� JHQHWLF� DEQRUPDOLW���� 7KH� UHODWLRQVKLS�
EHWZHHQ� WKURPERSKLOLF� IDFWRUV� DQG� LQIHUWLOLW��
VKRXOG� EH� WDNHQ� LQWR� FRQVLGHUDWLRQ� EHFDXVH� RI�
WKH� SRVVLELOLW�� RI� DOWHUDWLRQV� LQ� KDHPRVWDVLV� RI� D�
WKURPERSKLOLF�QDWXUH�DW�WKH�LPSODQWDWLRQ�VLWH��7KLV�
YDVFXODU� FKDQJH� DIIHFWV� WURSKREODVW� LQYDVLRQ� DQG�
SODFHQWDO� YDVFXODWXUH�� KDPSHULQJ� LPSODQWDWLRQ� RI�
WKH� HPEU�R�� 7KH� FDXVH� RI� XQH[SODLQHG� LQIHUWLOLW��
QHHGV� WR� EH� DVVHVVHG� PRUH� WKRURXJKO�� VR� WKDW�
we� can� treat� more� and� more� cases� with� speci�c�
treatment.� If� we� can� �nd� out� the� cause� more�
speci�c�treatment�can�be�provided�and�pregnancy�

UDWH�FDQ�EH�LPSURYHG��6R�IDU�WKHUH�KDYH�EHHQ�YHU��
few� studies� conducted� to��nd�out� the� association�
RI� XQH[SODLQHG� LQIHUWLOLW�� ZLWK� FRQJHQLWDO�
WKURPERSKLOLD� VR� ZH� FRQGXFWHG� WKLV� VWXG���
&RQJHQLWDO� IDFWRUV� VXVSHFWHG�RI� EHLQJ� UHVSRQVLEOH�
IRU� SURSHQVLW�� IRU� WKURPERVLV� LQFOXGH� SURWHLQ� &��
3URWHLQ�6���FWLYDWHG�SURWHLQ�&� UHVLVWDQFH� ��3&5���
�OVR��D�JUHDW�SURSRUWLRQ�RI�WKHVHV�DUH�GXH�WR�IDFWRU�
9� /HLGHQ�PXWDWLRQ�� ,QFUHDVHG� KRPRF�VWHLQ� OHYHOV�
PD��EH�DFTXLUHG�RU�JHQHWLF��*HQHWLF�PD��PDQLIHVW�
GXH� WR� 0HWK�OHQH� WHWUDK�GURIRODWHUHGXFWDVH�
�07+)5�� JHQH� PXWDWLRQ�� �QWLWKURPELQ� ���� DQG�
3URWKURPELQ�������JHQH�PXWDWLRQ��7KH�DLPV�RI�WKLV�
VWXG��ZDV�WR�VFUHHQ�IRU�FRQJHQLWDO�WKURPERSKLOLD�LQ�
XQH[SODLQHG�LQIHUWLOLW���DQG��FRPSDUH�WKH�LQFLGHQFH�
RI� WKURPERSKLOLD� ZLWK� IHUWLOH� IHPDOH� SRSXODWLRQ�
to��nd�whether� it� is�one�of� the�possible�causes�of�
XQH[SODLQHG�LQIHUWLOLW��DQG�LI� LW� LV�VR��WR�GHWHUPLQH�
WKH� W�SH� RI� WKURPERSKLOLD� PRUH� SUHYDOHQW� LQ�
XQH[SODLQHG�LQIHUWLOLW��

0(7+2�2/2��

6WXG�� ZDV� FRQGXFWHG� DW� �OO� ,QGLD� ,QVWLWXWH� RI�
0HGLFDO� 6FLHQFHV�� 1HZ�'HOKL�� ,QGLD���IWHU� HWKLFDO�
FOHDUDQFH� ZKLFK� ZDV� REWDLQHG� IURP� WKH� (WKLFV�
&RPPLWWHH�RI�WKH�LQVWLWXWH��3DWLHQWV�ZHUH�UHFUXLWHG�
from� the� out-patient� clinic� after� con�rming� the�
GLDJQRVLV� RI� XQH[SODLQHG� LQIHUWLOLW��� ,QIRUPHG�
ZULWWHQ� FRQVHQW� ZDV� WDNHQ� DIWHU� H[SODLQLQJ� WKH�
GHWDLOHG� SODQ� DQG� SXUSRVH� RI� WKH� VWXG�� LQ� WKHLU�
RZQ�ODQJXDJH��6WXG��JURXS��*URXS����FRPSULVHG�
RI���� LQIHUWLOH�SDWLHQWV�RI�DJH�EHWZHHQ��������HDUV�
in� whom� no� cause� of� infertility� was� identi�ed.�
7KH� ZRPHQ� ZLWK� PDOH� IDFWRU� LQIHUWLOLW��� WXEDO��
RYDULDQ�� XWHULQH� IDFWRUV� OLNH� 3&2'�� WXEDO� EORFN��
WXEHUFXODU� HQGRPHWULWLV� FRQWULEXWLQJ� WR� LQIHUWLOLW��
DQG� KLVWRU�� RI� WKURPERVLV� ZHUH� H[FOXGHG�� 7KH�
FRQWURO�JURXS�FRPSULVHG�RI����KHDOWK��ZRPHQ�ZLWK�
SURYHQ�IHUWLOLW���PDWFKHG� IRU� DJH��ZLWK� QR� KLVWRU��
RI� WKURPER�HPEROLF� HYHQWV�� ZKR� KDG� FRQFHLYHG�
VSRQWDQHRXVO�� DQG� KDG� DW� OHDVW� RQH� XQHYHQWIXO�
SUHJQDQF��� ZLWKRXW� DQ�� FRPSOLFDWLRQ� �VXFK� DV�
SUHHFODPSVLD�� LQWUDXWHULQH� JURZWK� UHVWULFWLRQ� DQG�
LQWUDXWHULQH�IHWDO�GHDWK��

2Q� HQUROOPHQW� D� GHWDLOHG� FOLQLFDO� KLVWRU��
LQFOXGLQJ�PHQVWUXDO�KLVWRU��� REVWHWULF�KLVWRU��DQG�
PHGLFDO� KLVWRU�� ZDV� WDNHQ�� 'HWDLOHG� H[DPLQDWLRQ�
LQFOXGLQJ� JHQHUDO� SK�VLFDO� H[DPLQDWLRQ� DQG�
J�QDHFRORJLFDO� H[DPLQDWLRQ� ZDV� GRQH�� %DVHOLQH�
EORRG� LQYHVWLJDWLRQV� OLNH� KHPRJORELQ�� 9'5/��
+,9�� +%V�J�� EORRG� VXJDU�IDVWLQJ�SRVW� SUDQGLDO��
WK�URLG� VWLPXODWLQJ� KRUPRQH�� SURODFWLQ�� GD����
IROOLFOH� VWLPXODWLQJKRUPRQH� �)6+��� OHXWLQLVLQJ�
KRUPRQH� �/+��� HVWUDGLRO�� �0+� ��QWL�0XOOHULDQ�

1XWDQ��JDUZDO��0HHQDNVKL�.DUDQ��9LGXVKL�.XOVKUHVWKD�HW�D����VVRFLDWLRQ�RI�&RQJHQLWDO�
7KURPERSKLOLD�LQ�8QH[SODLQHG�,QIHUWLOLW���%��&KDQFH�RU�%��&DXVH
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1XWDQ��JDUZDO��0HHQDNVKL�.DUDQ��9LGXVKL�.XOVKUHVWKD�HW�D����VVRFLDWLRQ�RI�&RQJHQLWDO�
7KURPERSKLOLD�LQ�8QH[SODLQHG�,QIHUWLOLW���%��&KDQFH�RU�%��&DXVH

+RUPRQH��� KXVEDQG� VHPHQ� �QDO�VLV� �+6��� DQG�
D�GD����DQWUDO�IROOLFOH�FRXQW���)&��ZHUH�GRQH���Q�
XOWUDVRXQG�SHOYLV� IRU�DFFHVVLQJ�HQGRPHWULXP�DQG�
RYDULHV�� K�VWHURVDOSLQJRJUDP� IRU� WXEDO� VWDWXV��
DQG� GLDJQRVWLF� ODSDURVFRS��K�VWHURVFRS�� ZHUH�
SHUIRUPHG� LQ� DOO�SDWLHQWV��EHIRUH� ODEHOLQJ� WKHP�DV�
XQH[SODLQHG�LQIHUWLOLW��

�IWHU� SURSHU� VHOHFWLRQ� RI� SDUWLFLSDQWV� DQG�
LQIRUPHG� FRQVHQW�� EORRG� VDPSOHV� ZHUH� FROOHFWHG�
IRU� WHVWLQJ� RI� FRQJHQLWDO� WKURPERSKLOLF� IDFWRUV��
7HVWV� IRU� LQKHULWHG� WKURPERSKLOLD� LQFOXGHG�
3URWHLQ�&��3URWHLQ�6���QWL�WKURPELQ�,,,��)XQFWLRQDO�
DVVD���� �FWLYDWHG� 3URWHLQ� &� 5HVLVWDQFH�� VHUXP�
+RPRF�VWHLQH��IDFWRU�9�/HLGHQ��3&5���3URWKURPELQ�
*������*��3&5��JHQH�DQG�07+)5�JHQH�PXWDWLRQ��
ZHUH�GRQH�LQ�ERWK�WKH�JURXSV��3URWHLQ�&�DQG�3URWHLQ�
6� DUH� VDQGZLFK� (/,6�� EDVHG� WHVWV�� DQG� 3URWHLQ�
&� DQG� 3URWHLQ� 6� UHODWLYH� SHUFHQW� FRQFHQWUDWLRQV�
ZHUH� GHWHUPLQHG� DJDLQVW� D� FXUYH� SUHSDUHG� IURP�
WKH� UHIHUHQFH�SODVPD�SURYLGHG�ZLWK� WKH�NLW���QWL�
WKURPELQ� ,,,� LV� D� FKURPRJHQLF� WHVW�� �FWLYDWHG�
3URWHLQ�&�5HVLVWDQFH� LV�D�SODVPD�EDVHG� IXQFWLRQDO�
FORWWLQJ�DVVD���)DFWRU�9�/HLGHQ�DQDO�VLV�ZDV���GRQH�
LI��3&5�ZDV�IRXQG�WR�EH�ORZ��3URWKURPELQ�������
ZDV�WHVWHG�LI��QWLWKURPELQ�ZDV�IRXQG�WR�EH�ORZHU�
WR�FKHFN�SRLQW���QG�07+)5�JHQH�ZDV�DQDO�VHG�LQ�
FDVHV�ZLWK�KLJKHU�KRPRF�VWHLQH�OHYHOV�

7KH� SULPDU�� RXWFRPH� YDULDEOHV� LQFOXGHG�
LQFLGHQFH� RI� FRQJHQLWDO� WKURPERSKLOLD� LQ�
XQH[SODLQHG� WKURPERSKLOLD� DQG� LWV� FRPSDULVRQ�
ZLWK� FRQWURO� IHUWLOH� IHPDOH� SRSXODWLRQ� DQG� WKH�
IUHTXHQF�� RI� FRQJHQLWDO� WKURPERSKLOLD� LQ� WKH�
XQH[SODLQHG�LQIHUWLOH�SRSXODWLRQ�

0�WDWLR�� VW�G�� RI� ����� 0����� D�G� 3�� JH�H� ���
3&�����3�PHWKRG�

*HQRPLF� '1�� ZDV� H[WUDFWHG� IURP� SHULSKHUDO�
EORRG� OHXNRF�WHV� E�� VWDQGDUG� SKHQRO� FKORURIRUP�
methods.� DNA� ampli�cation� for� FV� Leiden,�
SURWKRPELQ� �����*��� DQG� 07+)5� ���&�7�
ZDV� SHUIRUPHG� VHSDUDWHO�� DV� LQGLYLGXDO� 3&5��
3RO�PHUDVH� FKDLQ� UHDFWLRQ� ZDV� SHUIRUPHG� RQ�
PCR�mixture�containing� total�volume�of�25μl� that�
FRQWDLQHG�����QJ�'1�������PPRO�/�RI�HDFK�RI�WKH�
GHR[�QXFOHRWLGH� WULSKRVSKDWH�� ��� SPRO� RI� HDFK�
ROLJRQXFOHRWLGH�SULPHU��HDFK�IRUZDUG�DQG�UHYHUVH��
reaction� buffer� (giving� �nal� concentration� of� 10�
PPRO�/��7ULV�+&/�����PPRO�/�.&/�� ���PPRO�/�
0J&O

�
��DQG�������JHODWLQ���DQG���8�7DT�SRO�PHUDVH��

7KH�3&5�FRQGLWLRQV�ZHUH�FRPPRQ�IRU�DOO�WKH�DERYH�
3&5V�� 7KH� FRQGLWLRQV� ZHUH� ���� &� IRU� �� PLQXWHV�
IROORZHG�E�����F�FOHV�DW�����&�IRU���PLQXWH�����&�IRU�
��PLQXWH��DQG����&�IRU����PLQXWHV�

6WDWLVWLFD����D��VLV

&DWHJRULFDO�YDULDEOHV�ZHUH�SUHVHQWHG�LQ�QXPEHU�
DQG�SHUFHQWDJH�����DQG�FRQWLQXRXV�YDULDEOHV�ZHUH�
SUHVHQWHG� DV� PHDQ� “� 6'� DQG� PHGLDQ�� 1RUPDOLW��
RI�GDWD�ZDV�WHVWHG�E��.ROPRJRURY�6PLUQRY�WHVW��,I�
WKH�QRUPDOLW��ZDV�UHMHFWHG�WKHQ�QRQ�SDUDPHWULF�WHVW�
ZDV� XVHG�� 4XDQWLWDWLYH� YDULDEOHV� ZHUH� FRPSDUHG�
XVLQJ� 8QSDLUHG� W�WHVW�0DQQ�:KLWQH�� 7HVW� DQG�
TXDOLWDWLYH� YDULDEOHV� ZHUH� FRPSDUHG� XVLQJ� &KL�
6TXDUH� WHVW� �)LVKHU�V� H[DFW� WHVW�� 2GGV� UDWLR� ZLWK�
95%� con�dence� intervals� calculated� for� selected�
variables� and� their� signi�cance� tested.�A� p� value�
of� <0.05� was� considered� statistically� signi�cant.�
7KH� GDWD�ZDV� HQWHUHG� LQ�06� (;&(/� VSUHDGVKHHW�
DQG�DQDO�VLV�ZDV�GRQH�XVLQJ�6WDWLVWLFDO�3DFNDJH�IRU�
6RFLDO�6FLHQFHV��6366��YHUVLRQ������

5(68/76

7KLV� LV� D� FURVV�VHFWLRQDO� VWXG�� FRQGXFWHG� WR�
HYDOXDWH�WKH�LQFLGHQFH�RI�FRQJHQLWDO�WKURPERSKLOLD�
LQ� XQH[SODLQHG� LQIHUWLOLW�� DQG� WR� FRPSDUH� LWV�
LQFLGHQFH�ZLWK�WKH�QRUPDO�IHUWLOH�SRSXODWLRQ����WRWDO�
RI� ��� SDUWLFLSDQWV�ZHUH� WDNHQ� LQ� WKH� XQH[SODLQHG�
LQIHUWLOLW�� JURXS� DQG� ��� FRQWUROV� ZHUH� WDNHQ��
3DUWLFLSDQWV� LQ� WKH� FRQWURO� JURXS� ZHUH� KHDOWK��
IHPDOHV�ZKR�KDG�EHLQJ�ERUQH�DW�OHDVW�RQH�FKLOG�

The�demographic�pro�le�was�comparable�in�the�
WZR� JURXSV�� 7KH� PHDQ� DJH� RI� SDUWLFLSDQWV�� %0,��
PHDQ� )6+� 7KH�PHDQ� SURODFWLQ��PHDQ� 76+� OHYHO��
PHDQ�(��OHYHOV��PHDQ��0+�OHYHO�ZHUH�FRPSDUDEOH�
LQ� WKH� XQH[SODLQHG� LQIHUWLOLW�� DQG� FRQWURO� JURXS�
�WDEOH���

7DEOH����&RPSDULVRQ�RI�GHPRJUDSKLF�IHDWXUHV�LQ�8QH[SODLQHG�
,QIHUWLOLW��*URXS�DQG�&RQWURO�JURXS

�HPRJUDSKLF�
GHWDLOV

�UR�S���
�8QH�SODLQHG�
,QIHUWLOLW��

�UR�S��

�&RQWURO�

3�YDO�H

�JHD ������������� ������������ ����

+HLJKWD ������������� ������������� �����

%0,D ����������� ����� �����

+HPRJORELQD ������������ ������������ ����

)DVWLQJ�EORRG�
VXJDUD

������������ �������������� ����

76+D ����������� ����������� �����

)6+D ��������� ����������� �����

/+D ����������� ����������� �����

35/D ������������ ����������� ����

(�D ������������� ������������� �����

�0+D ����������� ��������� �����

'D�����)& � � �����

D� �PHDQ�“�6WDQGDUG�'HYLDWLRQ��E� �PHGLDQ��PD[LPXP��
PLQLPXP�
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7KHUH�ZHUH�IRXU�������SDWLHQWV�LQ�WKH�XQH[SODLQHG�
LQIHUWLOLW��JURXS�����DQG�RQH��������SDWLHQW� LQ� WKH�
FRQWURO�JURXS�ZLWK� ORZ�SURWHLQ�6�� �S�YDOXH���������
7KHUH�ZHUH�WKUHH��������SDWLHQWV�ZLWK�ORZ�3URWHLQ�&�
LQ�WKH�LQIHUWLOLW��JURXS�DQG�RQH��������LQ�WKH�FRQWURO�
JURXS��S�YDOXH��������

,W�ZDV�IRXQG�WKDW�WKHUH�ZHUH�IRXU�������VXEMHFWV�
ZLWK�ORZ�DQWLWKURPELQ�OHYHOV�LQ�WKH�LQIHUWLOLW��JURXS�
DQG� QRQH� LQ� WKH� FRQWURO� JURXS�� �S� YDOXH�� ��������
3URWKURPELQ� JHQH� PXWDWLRQ� ZDV� VWXGLHG� LQ� WKH�
IRXU�VXEMHFWV�ZKR�KDG�ORZ�OHYHOV�RI��QWLWKURPELQ�
,,,�DQG�LW�ZDV�IRXQG�WKDW�WZR�RI�WKHP�WHVWHG�SRVLWLYH�
IRU�WKH�3URWKURPELQ�JHQH�LQ�VWXG��JURXS�

,W�ZDV� IRXQG� LQ� WKLV�VWXG�� WKDW� WKHUH�ZHUH� WZR�
����� FDVHV� ZLWK� ORZ� �3&5� OHYHOV� LQ� WKH� LQIHUWLOH�

SRSXODWLRQ�DQG�WZR������ZRPHQ�ZLWK�ORZ��3&5�
OHYHOV� LQ� WKH� FRQWURO� SRSXODWLRQ�� �S� YDOXH���������
)DFWRU�9�/HLGHQ�PXWDWLRQ�DQDO�VLV�ZDV�GRQH�IRU�WKH�
IRXU�FDVHV�ZLWK�ORZ��3&5�OHYHOV�DQG�LW�ZDV�IRXQG�
WKDW� DOO� IRXU� �WZR� LQ� VWXG�� DQG� WZR� LQ� FRQWURO��
WHVWHG� SRVLWLYH� IRU� PXWDWLRQ� �S� YDOXH��������� �OO�
IRXU� ZHUH� KHWHUR]�JRXV� IRU� WKH� PXWDWLRQ�� 7KUHH�
������� FDVHV� IURP� VWXG�� JURXS� ZHUH� UHSRUWHG� WR�
KDYH�KLJK�KRPRF�VWHLQH�OHYHOV�DQG� LQ� WKH�FRQWURO�
SRSXODWLRQ�� RQH� ������� KDG� KLJK� KRPRF�VWHLQH�
OHYHO� �S� YDOXH��������� 07+)5� PXWDWLRQ� ZDV�
WHVWHG�LQ�IRXU�FDVHV�ZLWK�KLJK�KRPRF�VWHLQHOHYHOV�
���DOO� IURP� WKH� VWXG��JURXS��ZHUH� IRXQG�SRVLWLYH�
IRU� WKH� PXWDWLRQ�� ,QFLGHQFH� RI� YDULRXV� LQKHULWHG�
WKURPERSKLOLD� FRPSRQHQW� LQ� ERWK� JURXSV� DUH�
GHSLFWHG�LQ�WDEOH��

7DEOH����)UHTXHQF��RI�GHILFLHQF��RI�WKURPERSKLOLD�IDFWRUV�LQ�8QH[SODLQHG�,QIHUWLOLW��JURXS�DQG�&RQWURO�JURXS

8QH�SODLQHG�
,QIHUWLOLW���

1 ����QR����

&RQWURO��UR�S

1 ����QR����

3�YDO�H 2GGV�UDWLR ����&,

3URWHLQ�6 ������ ������� ����� ����� ��������������

3URWHLQ�& ������� ������� ����� ����� ��������������

�QWLWKURPELQ�,,, ������ ����� ����� ����� ���������������

+RPRF�VWHLQH �������
�����������
������������

����� ����� ��������������

�FWLYDWHG�3URWHLQ�&�UHVLVWDQFH ����� ����� ����� ����� �������������

)DFWRU�9�/HLGHQ�0XWDWLRQ ����� ����� ����� ����� �������������

3URWKURPELQ�*HQH�0XWDWLRQ��
�LQ��QWLWKURPELQ�,,,�GHILFLHQF��

������� ����� ����� ����� ���������������

07+)5�0XWDWLRQ��,Q�FDVHV�ZLWK�
KLJK�KRPRF�VWHLQH�

������� ����� ����� ����� ��������������

7KRXJK�� LQGLYLGXDOO�� WKURPERSKLOLF� IDFWRUV�
were�not�found�to�be�signi�cantly�different�in�two�
JURXSV�� ZKHQ� D� FRPELQHG� DQDO�VLV� ZDV� GRQH�� LW�
was�found�that�study�group�had�signi�cantly�more�
WKURPERSKLOLD�FDVHV��,Q�WKH�VWXG��JURXS��WKHUH�ZHUH�
��� WKURPERSKLOLD� VFUHHQ� SRVLWLYHV� FRPSRQHQWV�
ZKHUHDV�RQO��VHYHQ�DEQRUPDO�WKURPERSKLOLD�IDFWRUV�
ZHUH�GHWHFWHG�LQ���FDVHV�LQ�FRQWURO��S�YDOXH���������
,W�ZDV�IRXQG�WKDW�RXW�RI����SRVLWLYH�WKURPERSKLOLD�
IDFWRUV�LQ����FDVHV�LQ�JURXS����3URWHLQ�6�������DQG�
�QWLWKURPELQ� ,,,� ������KDG� WKH�KLJKHVW� IUHTXHQF��
IROORZHG�E��+RPRF�VWHLQH���������3URWHLQ�&���������

07+)5�JHQH�PXWDWLRQ���������SURWKURPELQ�������
������)DFWRU�9�/HLGHQ������DQG��3&5�������2XW�RI�
WKH�VHYHQ�SRVLWLYH�WKURPERSKLOLD�FDVHV�LQ�WKH�FRQWURO�
SRSXODWLRQ�� )DFWRU� 9�/HLGHQ�PXWDWLRQ� DQG��3&5�
KDG�WKH�KLJKHVW�IUHTXHQF�������IROORZHG�E��3URWHLQ�
6�� 3URWHLQ� &�� DQG� +RPRF�VWHLQH� ��������ZKHUHDV��
WKHUH� ZHUH� QR� FDVHV� RI� �QWL�WKURPELQ� ,,,� DQG� VR�
3URWKURPELQ� ������� DQG� 07+)5� JHQH�� 2YHUDOO�
WKHUH� ZHUH� ��� ������ VXEMHFWV� LQ� WKH� XQH[SODLQHG�
LQIHUWLOLW��JURXS�ZLWK�WKURPERSKLOLF�IDFWRU�SRVLWLYH�
DQG� �� �������� LQ� WKH� FRQWURO� JURXS�ZLWK� SRVLWLYH�
WKURPERSKLOLF�IDFWRU���S�YDOXH��������

1XWDQ��JDUZDO��0HHQDNVKL�.DUDQ��9LGXVKL�.XOVKUHVWKD�HW�D����VVRFLDWLRQ�RI�&RQJHQLWDO�
7KURPERSKLOLD�LQ�8QH[SODLQHG�,QIHUWLOLW���%��&KDQFH�RU�%��&DXVH
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1XWDQ��JDUZDO��0HHQDNVKL�.DUDQ��9LGXVKL�.XOVKUHVWKD�HW�D����VVRFLDWLRQ�RI�&RQJHQLWDO�
7KURPERSKLOLD�LQ�8QH[SODLQHG�,QIHUWLOLW���%��&KDQFH�RU�%��&DXVH

)LJ����*UDSK�VKRZLQJ�WKH�IUHTXHQF��RI�GLIIHUHQW�7KURPERSKLOLDV�LQ�WKH�8QH[SODLQHG�,QIHUWLOLW��JURXS

,Q� WKH� VWXG�� JURXS�� �� FDVHV� KDG� VLQJOH� IDFWRU�
de�ciency/derangement;� whereas,� 7� cases� had�
WZR� DQG� �� FDVHV� KDG� WKUHH� IDFWRUV� GHUDQJHG�
de�cinet.� In� the� control� group,� there� were� two�
SDWLHQWV� ZLWK� FRPELQHG� WKURPERSKLOLDV� �WZR�

WKURPERSKLOLF� DEQRUPDOLWLHV��� 2QH� SDWLHQW� KDG�
Protein� C� de�ciency�with� hyperhomocysteinemia�
and�the�other�patient�had�Protein�S�de�ciency�with�
K�SHUKRPRF�VWHLQHPLD�� �'HWDLOV� RI� WKURPERSKLOLD�
VFUHHQ�IDFWRUV�LV�RXWOLQHG�LQ�WDEOH����

7DEOH����1R�RI�WRWDO�FDVHV�DQG�YDULRXV�IDFWRUV�LQ�ERWK�JURXS

7KURPERSKOLD 8QH�SODLQHG�,QIHUWLOLW��JUR�S�
&DVHV�����WHVWV����

&RQWURO�JUR�S

&DVHV�����WHVWV����

3�YDO�H

7KURPERSKLOLD�SRVLWLYH�FDVHV �������� ��������� �����

7RWDO�WKURPERSKLOLD�IDFWRUV �������� �������� �����

&RPELQHG�IDFWRUV ��LQ������LQ������LQ�� ��LQ������LQ�� �

7DEOH����&RPELQHG�WKURPERSKLOLD�SUHYHOHQFH

7RWDO�QR��RI�7KURPERSKLOLD�)DFWRUV 3RVLWLYH�FDVHV��QH�SODLQHG�LQIHUWLOLW���
Q ���

3RVLWLYH�FDVHV�&RQWURO�JUR�S

�Q �

2QH�IDFWRU �������RI������ �������RI�����

7ZR�IDFWRUV ���D��E��F�� ���F�

7KUHH�IDFWRUV ���G�H� �

D�� +�SHUKRPRF�VWHLQHPLD� �� 07+)5� JHQH�
PXWDWLRQ��Q ���

E�� �QWLWKURPELQ� ���� �� 3URWKURPELQ� JHQH�
PXWDWLRQ��Q ��

F�� �3&5�GHILFLHQF����)DFWRU�9�ODGHLQ�PXWDWLRQ��
�Q ��LQ�LQIHUWLOH�DQG���LQ�FRQWUROV�

G�� /RZ�3URWHLQ�6���+�SHU��KRPRF�VWHLQDHPLD�

��07+)5�JHQH�PXWDWLRQ��Q���

H�� /RZ�3URWHLQ�&���+�SHU�KRPRF�VWHLQDHPLD�
��07+)5�JHQH�PXWDWLRQ��Q���

�,6&866,21

7KH� DVVRFLDWLRQ� EHWZHHQ� WKURPERSKLOLD� DQG�
UHFXUUHQW�SUHJQDQF��ORVV�RU�SRRU�SUHJQDQF��RXWFRPH�
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LV�ZHOO�NQRZQ�� ,W�PD��DFW�E�� LPSDLULQJ� WKH� LQLWLDO�
YDVFXODUL]DWLRQ�SURFHVV�RFFXUULQJ�DW� LPSODQWDWLRQ��
ZKLFK� LV� QHFHVVDU�� IRU� D� VXFFHVVIXO� SUHJQDQF�������
+RZHYHU��WKHUH�DUH�OLPLWHG�GDWD�RQ�WKH�DVVRFLDWLRQ�
EHWZHHQ� WKURPERSKLOLD�� KHUHGLWDU�� RU� DFTXLUHG��
ZLWK�IHPDOH�LQIHUWLOLW��DQG�,9)�IDLOXUH����������SRVVLEOH�
FRQQHFWLRQ� EHWZHHQ� LQKHULWHG� WKURPERSKLOLD� DQG�
WKH� HWLRORJ��RI� LQIHUWLOLW��KDV�EHHQ� IRXQG� LQ� VRPH�
VWXGLHV������� 7KURPERVLV� LQ� WKH� SODFHQWDO� YHVVHOV�
OHDGV� WR� K�SR�SHUIXVLRQ� RI� WKH� LQWHU�YLOORXV� VSDFH�
DQG�PD��FDXVH�SODFHQWDWLRQ� IDLOXUH�������)DLOXUHV�RI�
LPSODQWDWLRQ� DQG� HDUO�� SODFHQWDWLRQ� RI� HPEU�RV�
LQ� ,9)� PD�� EH� FDXVHG� E�� VLPLODU� PHFKDQLVPV��
+RZHYHU�� RWKHU� PHFKDQLVPV� PD�� EH� UHVSRQVLEOH�
WRR��OLNH�WKH�GDPDJH�RI�GHFLGXDO�RU�FKRULRQLF�YHVVHOV��
RU� UHGXFWLRQ� RI� WURSKREODVW� LQYDVLYHQHVV������� 7KLV�
study� aimed� to� �nd� the� prevalence� of� congenital�
WKURPERSKLOLD� LQ� XQH[SODLQHG� LQIHUWLOLW�� DQG� LWV�
FRPSDULVRQ�ZLWK�QRUPDO�IHUWLOH�IHPDOH�SRSXODWLRQ��
:H�ZDQWHG�WR�GHWHUPLQH�LI�LQKHULWHG�WKURPERSKLOLD�
FDQ�EH�DGGUHVVHG�DV�GHIHFW�OHDGLQJ�WR�XQH[SODLQHG�
LQIHUWLOLW���KHQFH��LQVWHDG�RI�H[SHFWDQW�RU�HPSLULFDO�
WUHDWPHQW�� ZH� FDQ� RIIHU� DSSURSULDWH� WUHDWPHQW� WR�
WKHVH� FDVHV� RI� XQH[SODLQHG� LQIHUWLOLW�� WR� DFKLHYH�
PRUH�SURPLVLQJ�RXWFRPHV�

:H� IRXQG� KLJKHU� LQFLGHQFH� RI� LQKHULWHG�
WKURPERSKLOLD� LQ� LQIHUWLOH� IHPDOHV� DV�FRPSDUHG� WR�
IHUWLOH�RQHV� �����YV��������� WKXV��QHDUO�� WKUHHIROG�
KLJKHU� LQFLGHQFH� RI� LQKHULWHG� WKURPERSKLOLDV� LQ�
XQH[SODLQHG� LQIHUWLOLW��� �S ������� ,Q� RXU� VWXG���
WKH� SUHYDOHQFH� RI� ORZ� 3URWHLQ� 6� LQ� XQH[SODLQHG�
LQIHUWLOLW�� JURXS� ZDV� ���� YV� ����� LQ� WKH� FRQWURO�
JURXS�� 7KLV� ZDV� ��IROG� KLJKHU� WKDQ� WKH� QRUPDO�
population� but�was� not� statistically� signi�cant� (p�
 �������� 6LPLODU� SDWWHUQ� ZDV� REVHUYHG� LQ� 3URWHLQ�
C� de�ciency;� 7.5%� and� 2.5%� in� the� unexplained�
LQIHUWLOLW�� DQG� FRQWURO� JURXSV�� UHVSHFWLYHO��� �S�
��������&RPSDUDEOH�UHVXOWV�DUH�UHSRUWHG�LQ�SUHYLRXV�
WULDOV���]HP�HW�DO�IRXQG�WKH�LQFLGHQFH�RI�ORZ�3URWHLQ�
6� LQ�WKH�VWXG��JURXS���������EXW�QRQH�UHSRUWHG� LQ�
WKH�FRQWURO�JURXS���EXW�QR�SDUWLFLSDQWV�LQ�WKH�HLWKHU�
group�had�de�ciency�of�Protein�C.��2WKHU� VWXGLHV�
KDYH� DOVR� IRXQG� �6DIGDULDQ� HW� DO��� 4XEODQ�� � ORZ�
Protein� C� (but� statistically� not� signi�cant)� in� the�
XQH[SODLQHG�LQIHUWLOLW��D�

�:H�IRXQG�VLPLODU�LQFLGHQFH�RI�ORZ��3&5�OHYHOV�
DQG�)DFWRU�9�/HLGHQ�PXWDWLRQ��LQ�ERWK�JURXSV��DV�
VHHQ� LQ� YDULRXV� SUHYLRXV� UHSRUWV� DOVR� �������������
+�SHUKRPRF�VWHLQHPLD�� DQG� 07+)5� JHQH�
PXWDWLRQ�KDYH� DOVR� QRW� EHHQ� REVHUYHG� DVVRFLDWHG�
ZLWK� LQIHUWLOLW�� LQ� VRPH� VWXGLHV����������������� :KHUHDV��
KLJKHU�LQFLGHQFH�RI�KHWHUR]�JRXV�)DFWRU�9�/HLGHQ��
�S ������� DQG� 07+)5� &���7� KRPR]�JRXV�
JHQH� PXWDWLRQ� �S ������ ZHUH� IRXQG� � DVVRFLDWHG�
ZLWK� XQH[SODLQHG� LQIHUWLOLW����� ,Q� DQRWKHU� VWXG���

SURWKURPELQ� JHQH� *������ ZDV� IRXQG� DVVRFLDWHG�
ZLWK�LQIHUWLOLW��DV�FRPSDUHG�WR�IHUWLOH�IHPDOHV�������
YV� ������S ��������� 6RPH� FRXOG� QRW� HVWDEOLVKHDG�
KLJKHU�SUHYDOHQFH�RI�WKURPERSKLOLD�LQ�XQH[SODLQHG�
LQIHUWLOLW����

,Q� RXU� VWXG��� WKHUH� ZHUH� ��� VXEMHFWV� LQ� WKH�
Unexplained�Infertility�group�and��ve�in�the�control�
JURXS�ZLWK�DW�OHDVW�RQH�SRVLWLYH�WKURPERSKLOLF�IDFWRU�
�S�YDOXH���������7KHUH�ZHUH�D�WRWDO�RI����SRVLWLYHV�
IDFWRUV� LQ� WKH� XQH[SODLQHG� ,QIHUWLOLW�� JURXS� DQG�
VHYHQ�LQ�WKH�FRQWURO�JURXS��S�YDOXH���������,Q�D�VWXG��
FRQGXFWHG�E��6DIGDULDQ� HW�DO�� LW�ZDV�VHHQ� WKDW� WKH�
FRPELQH�WKURPERSKLOLD�SUHYDOHQFH�ZDV������������
LQ�WKH�UHFXUUHQW�,9)�IDLOXUH�JURXS�DQG������������LQ�
WKH�FRQWURO�JURXS����4XEODQ�HW�DO��FRQGXFWHG�D�VWXG��
ZKHUH�WKH��IRXQG�WKDW�WKH�SUHYDOHQFH�RI�FRPELQHG�
WKURPERSKLOLD� LQ� WKH� UHFXUUHQW� ,9)� IDLOXUH� JURXS�
ZDV� ������� ZKLFK� ZDV� VLPLODU� WR� RXU� VWXG��� DQG�
WKDW�LQ�WKH�FRQWURO�SRSXODWLRQ�ZDV�������ZKLFK�ZDV�
statistically� signi�cant.��� 6R� LW� FDQ� EH� VWDWHG� WKDW�
,QKHULWHG�WKURPERSKLOLD�PLJKW�SOD��D�UROH�LQ�HDUO��
LPSODQWDWLRQ�IDLOXUH�RI�WKH�HPEU�R�DQG�PD��OHDG�WR�
XQGLDJQRVHG�SUHJQDQF��ORVV��7KHVH�UHVXOWV�PD��EH�
H[WUDSRODWHG�WR�XQH[SODLQHG�LQIHUWLOLW��

0RVW� RI� WKH� VWXGLHV� FRQGXFWHG� WLOO� GDWH� KDYH�
REVHUYHG�WKH�LQFLGHQFH�RI�FRQJHQLWDO�WKURPERSKLOLD�
LQ�5HFXUUHQW�,9)�IDLOXUHV�FXW��YHU��IHZ�VWXGLHV��KDYH�
DVVHVVHG�SUHYDOHQFH�RI�FRQJHQLWDO�WKURPERSKLOLD�LQ�
XQH[SODLQHG� LQIHUWLOLW��� 7KH� UHVXOWV� RI� WKH� SUHVHQW�
VWXG�� UHYHDOHG� D� KLJKHU� SUHYDOHQFH� RI� LQKHULWHG�
WKURPERSKLOLD�LQ�WKH�XQH[SODLQHG����� �� � �� LQIHUWLOLW��
ZRPHQ�FRPSDUHG�WR�QRUPDO�IHUWLOH��+HQFH��LW�FDQ�EH�
K�SRWKHVL]HG� WKDW� ,QKHULWHG� WKURPERSKLOLD� PLJKW�
SOD�� D� UROH� LQ� WKH� PHFKDQLVP� LQYROYHG� LQ� HDUO��
XQGLDJQRVHG�SUHJQDQF��ORVV�ZKLFK�PD��EH�D�FDXVH�
IRU�XQH[SODLQHG�LQIHUWLOLW��DOVR�

2YHUDOO�� ZH� REVHUYHG� WKDW� FRQJHQLWDO�
thrombophilia�is�signi�cantly�more�in�infertile�cases�
than� normal� females,� and� we� could� �nd� strong�
DVVRFLDWLRQ�ZLWK��QWLWKURPELQ�,,,�DQG�SURWKURPELQ�
JHQH� PXWDWLRQ�� +�SHUKRPRF�VWHLQHPLD� ZLWKRXW�
07+)5� JHQH� PXWDWLRQ� LV� XQOLNHO�� WR� OHDG� WR�
LQIHUWLOLW��� KRZHYHU� LI� DVVRFLDWHG� ZLWK� 07+)5�
PXWDWLRQ� �KHWHUR]�JRXV� RU� KRPR]�JRXV��� LW� PD��
EH�LPSOLFDWHG�IRU�LQIHUWLOLW���)DFWRU�9�/HLGHQ�ZKLFK�
ZHUH� LQ� ��� FDVHV� DQG� KHWHUR]�JRXV� LQ� ERWK� WKH�
JURXSV�� FRXOG� QRW� EH� FRQVLGHUHG� DV� FRQWULEXWLQJ�
IDFWRU�IRU�LQIHUWLOLW��

6WUHQJWK� RI� SUHVHQW� VWXG�� LV� WKDW� LW� LV� RQH� RI�
the� �rst� study� conducted� in� South�Asia,� to� study�
WKH� SUHYDOHQFH� RI� &RQJHQLWDO� 7KURPERSKLOLD� DV�
D� IDFWRU� FRQWULEXWLQJ� WR� XQH[SODLQHG� ,QIHUWLOLW���
7KH� IHZ� VWXGLHV�� ZKLFK� KDYH� VWXGLHG� FRQJHQLWDO�
WKURPERSKLOLD��KDYH�QRW�VWXGLHG�DOO�WKH�FRQJHQLWDO�
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WKURPERSKLOLD�IDFWRUV��7KH��KDYH�RQO��VWXGLHG�WKH�
'1�� PXWDWLRQ� IDFWRUV�� ZKLFK� DUH� LQKHULWHG� DQG�
DUH�D�FDXVH�RI�WKURPERSKLOLD��7KH�OLPLWDWLRQ�RI�WKH�
SUHVHQW� VWXG�� LV� WKH� VPDOO� VDPSOH� VL]H�� �� ODUJHU�
VDPSOH� VL]H� ZRXOG� KDYH� KHOSHG� LQ� GHWHUPLQLQJ�
SUHYDOHQFH�RI�WKH�WKURPERSKLOLDV�LQ�D�PRUH�SUHFLVH�
PDQQHU���QRWKHU�GUDZEDFN�LV�WKDW�QR�LQWHUYHQWLRQ�
ZDV�JLYHQ� IRU� WKH� IDFWRUV��ZKLFK�KDG�FRPH�RXW� WR�
EH� SRVLWLYH� LQ� WKH� XQH[SODLQHG� LQIHUWLOLW�� JURXS��
An� intervention� would� have� helped� to� �nd� out,�
ZKHWKHU� D� SURSK�ODFWLF� WUHDWPHQW� PD�� DLG� LQ�
FRQFHSWLRQ�LQ�ZRPHQ�ZLWK�XQH[SODLQHG�LQIHUWLOLW���

&21&/86,21

,QKHULWHG� WKURPERSKLOLD� FRPELQHG� DQDO�VLV�
VKRZHG� LQFUHDVHG� DVVRFLDWLRQ� RI� XQH[SODLQHG�
LQIHUWLOLW�� ZLWK� WKURPERSKLOLD�� (YDOXDWLRQ� RI�
WKURPERSKLOLDV� PD�� EH� DQ� DGGLWLRQDO� HYDOXDWLRQ��
EHVLGH� RWKHU� EDVLF� HYDOXDWLRQV� LQ� SDWLHQWV� ZLWK�
XQH[SODLQHG� LQIHUWLOLW��� ,QKHULWHG� WKURPERSKLOLD�
may�have�a�signi�cant�role�in�embryo�implantation�
IDLOXUH�� Z3URVSHFWLYH� UDQGRPL]HG� FRQWUROOHG�
LQWHUYHQWLRQDO� VWXGLHV� ZLWK� ODUJH� QXPEHUV� DUH�
QHHGHG�WR�SURYH�WKLV�HIIHFW�DQG�GHWHUPLQH�WKH�HIIHFW�
RI�WKURPERSURSK�OD[LV�LQ�VXFK�FDVHV�

5()(5(1&(6

��� *UDQGRQH� (�� ,QIHUWLOLW�� DQG� WURPERSKLOLD�7KURPE�
5HV��������������������

��� 9DTXHUR� (�� /D]]DULQ� 1�� &DVHUWD� '�� 9DOHQVLVH�
+�� %DOGL� 0�� 0RVFDULQL� 0�� �UGXLL� '�� 'LDJQRVWLF�
HYDOXDWLRQ�RI�ZRPHQ�H[SHULHQFLQJ�UHSHDWHG�LQ�YLWUR�
IHUWLOL]DWLRQ�IDLOXUH��(XU�-�*�QHFRO5HSURG%LRO�������
�������������

��� *OXHFN� &-�� �ZDGDOOD� 6�*�� 3KLOLSV�+�� &DPHURQ�'��
:DQJ� 3�� )RQWDLQH�51�� 3RO�FLVWLF� RYDU�� VtQGURPH��
LQIHUWLOLW���IDPLOLDO�WURPERSKLOLD��UHFXUUHQW�ORVV�RI�LQ�
YLWUR� IHUWLOL]HG�HPEU�RV��DQG�PLVFDUULDJH�� )HUWLOLW��
DQG�6WHULOLW���������������������

��� *UDQGRQH�(��&RODL]]R�'�� /R�%XH����&KHFROD�0*��
&LWWDGLQL�(��0DUJDJOLRQH�0��,QKHULWHG�WKURPERSKLOLD�
DQG� LQ� YLWUR� IHUWLOL]DWLRQ� LPSODQWDWLRQ� IDLOXUH��
)HUWLOLW��DQG�6WHULOLW�����������������������

��� 6DUWR� ��� 5RFKD� 0�� *HOOHU� 0�� &DSPDQ�� &��
0DUWLQH]� 0�� 4XLQWDQV�� 'RQDOGVRQ� 0�� 3DVTXDOLQL�
56�� 7UDWDPLHQWR� FRQ� HQR[DSDULQDDGDSWDGR� D�
ORV� SURJUDPDV� GH� IHUWLOLGDG� HQ� PXMHUHV� FRQ�
DERUWRUHFXUUHQWH� �� WURPERILOLD0HGLFLQD� �%XHQRV�
�LUHV�������������������

��� 0DFKDF� 6�� /XEXVN�� 0�� 3URFKD]ND� 0�� 6WUHGD� 5��
3UHYDOHQFH� RI� LQKHULWHG� WKURPERSKLOLD� LQ� SDWLHQWV�
ZLWK� VHYHUH� RYDULDQ� K�SHUVWLPXODWLRQ� V�QGURPH��
%LRPHG�3DS�0HG�)DF8QLY3DODFN��2ORPRXF�&]HFK�
5HSXE������������������������

��� %XFKKRO]� 7�� 7KDOHU� &-�� ,QKHULWHG� WKURPERSKLOLD��
LPSDFW� RQ� KXPDQ� UHSURGXFWLRQ�� �P� -�
5HSURG,PPXQRO���������������������

��� �]HP� )�� 0DQ�� ��� <RYHO� ,�� �PLW� ��� /HVVLQJ� -%��
.XSIHUPLQF� 0-�� ,QFUHDVHG� UDWHV� RI� WURPERSKLOLD�
LQ� ZRPHQ� ZLWK� UHSHDWHG� ),9� IDLOXUHV�� +XPDQ�
5HSURGXFWLRQ����������������������

��� *HYD� (�� �PLW� ��� /HUQHU�*HYD� /�� �]HP� )�� <RYHO�
,�� /HVVLQJ� -%�� �XWRLPPXQH� GLVRUGHUV�� DQRWKHU�
SRVVLEOH�FDXVH�IRU�LQ�YLWUR�IHUWLOL]DWLRQ�DQG�HPEU�R�
WUDQVIHU�IDLOXUH��+XP�5HSURG���������������������

���� .XMRYLFK� -/�� 7KURPERSKLOLD� DQG� SUHJQDQF��
FRPSOLFDWLRQV���P� -�2EVWHW*�QHFRO������ ����� ����
����

���� 0DUWLQHOOL� ,�� 7DLROL� (�� 5DJQL� *�� /HYL�6HWWL� 3��
3DVVDPRQWL� 60�� %DWWDJOLROR� 7�� /RGLJLDQL� &��
0DQQXFFL� 30�� (PEU�R� LPSODQWDWLRQ� DIWHU�
DVVLVWHG� UHSURGXFWLYH� SURFHGXUHV� DQG� PDWHUQDO�
WKURPERSKLOLD��+DHPDWRORJLFD��������������������

���� /LQGKRII�/DVW� (�� /X[HPERXUJ� %�� (YLGHQFH�EDVHG�
LQGLFDWLRQV� IRU� WKURPERSKLOLD� VFUHHQLQJ�� 9�6��
��������������

���� 7KDOHU� &-�� %XGLPDQ� +�� 5XHEVDPHQ� +�� 1DJHO� '��
/RKVH�3��(IIHFWV�RI�WKH�FRPPRQ����&���7�PXWDWLRQ�
RI� WKH� �����PHWK�OHQHWHWUDK�GURIRODWH� UHGXFWDVH�
�07+)5�� JHQH� RQ� RYDULDQ� UHVSRQVLYHQHVV� WR�
UHFRPELQDQW� IROOLFOH�VWLPXODWLQJ� KRUPRQH�� �P� -�
5HSURG,PPXQRO���������������

���� +HFKW� 6�� 3DYOLN� 5�� /RKVH� 3�� 1RVV� 8�� )ULHVH� .��
7KDOHU� &-�� &RPPRQ� ���&� �� 7� PXWDWLRQ� RI� WKH�
�����PHWK�OHQHWHWUDK�GURIRODWH� UHGXFWDVH� JHQH�
DIIHFWV� IROOLFXODU� HVWUDGLRO� V�QWKHVLV�� )HUWLO6WHULO�
��������������

���� � %LDQFD� 6�%DUUDQR%�&XWXOL� 1�� ,QGDFR� /�� &DWDOLRWWL�
��� 0LODQD� *�� HW� DO�� 8QH[SODLQHG� LQIHUWLOLW�� DQG�
LQKHULWHG�WKURPERSKLOLD��)HUWLO6WHULO���������H���

���� .XSIHUPLQF�0-��(OGRU����6WHLQPDQ�1��0DQ�����%DU�
�P����-DIID����HW�DO��,QFUHDVHG�IUHTXHQF��RI�JHQHWLF�
WKURPERSKLOLD� LQ� ZRPHQ� ZLWK� FRPSOLFDWLRQV� RI�
SUHJQDQF���1�(QJO�-�0HG������������������

���� 5H��(��.DKQ�65��'DYLG�0��6KULHU�,��7KURPERSKLOLF�
GLVRUGHUV� DQG� IHWDO� ORVV�� D� PHWD�DQDO�VLV�� /DQFHW�
������������������

���� 0RXVD� +��� �OILUHYLF�� =�� 'R� SODFHQWDO� OHVLRQV�
UHIOHFW�WKURPERSKLOLD�VWDWH�LQ�ZRPHQ�ZLWK�DGYHUVH�
SUHJQDQF�� RXWFRPH�� +XP� 5HSURG������ ���� �����
������

���� 5DQG� -+�� :X� ;;�� *XOOHU� 6�� 6FKHU� -�� �QGUHH�
+��� /RFNZRRG� &-�� �QWLSKRVSKROLSLG�
LPPXQRJOREXOLQ� *� DQWLERGLHV� UHGXFH� DQQH[LQ�9�
OHYHOV� RQ� V�QF�WLRWURSKREODVW� DSLFDO� PHPEUDQHV�
DQG� LQ� FXOWXUH� PHGLD� RI� SODFHQWDO� YLOOL�� �P� -�
2EVWHW*�QHFRO������������������

���� 6DIGDULDQ� /�� 1DMPL� =�� �OH�DVLQ� ��� HWDO�5HFXUUHQW�
,9)� IDLOXUH� DQG� KHUHGLWDU�� WKURPERSKLOLD�� ,UDQ� -�
5HSURG�0HG�9RO������1R�����SS�����������-XO������
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���� 4XEODQ� +6�� (LG� 66�� �EDEQHK� +��� �PDULQ=2��
6PDGL��=���O��.KDIDML�))��.KDGHU<6���FTXLUHG�DQG�
LQKHULWHG� WKURPERSKLOLD�� LPSOLFDWLRQ� LQ� UHFXUUHQW�
,9)�DQG�HPEU�R�WUDQIHU�IDLOXUH��+XP�5HSURG��������
����������������

���� .DOOHQ� &%�� �ULFL� ��� ,PPXQH� WHVWLQJ� LQ�
IHUWLOLW�� SUDFWLFH�� WUXWK� RU� GHFHSWLRQ��
&XUU2SLQ2EVWHW*�QHFRO� ����������������O�� +XP�
5HSURG������������������

���� &DVDGHL� /�� 3XFD� )�� 3ULYLWHUD� /�� =DPDUR� 9�� (PLGL�
(�� ,QKHULWHG� WKURPERSKLOLD� LQ� LQIHUWLOH� ZRPHQ��
LPSOLFDWLRQ�LQ�XQH[SODLQ�LQIHUWLOLW���)HUWLO6WHULO�������
���������������

���� %LDQFD�6��%DUUDQR�%��&XWXOL�1�� ,QGDFR�/��&DWDOLRWWL�
��� 0LODQD� *�� HW� DO�� 8QH[SODLQHG� LQIHUWLOLW�� DQG�
LQKHULWHG�WKURPERSKLOLD��)HUWLO6WHULO���������H����GRL��
��������M�IHUWQVWHUW��������������

���� &LQ]LD)DWLQL��)DWLQL�&��&RQWL�/��7XULOOD]]L�1��&HFKL�
(� 6��5RPDQXROL� ,��0HODQLQL�0�1��&R]]L�&���EEDWL�
5�� 1RF� ,� XQH[SODLQHG� LQIHUWLOLW�� DVVRFLDWLRQ� ZLWK�
LQKHULWHG�WKURPERSKLOLD�� �-�7KURPE�UHV������������
HO��������

���� &DVDGLD/�3ULYLOHUD� /�� (PLGH� (�� ,QKHULWHG�
7KURPERSKLOLD�LQ�LQIHUWLOH�ZRPHQ��)HUWLO6WHULO�������
�����S��������
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