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2U����DO���V�DUFK��U��FO�

3ODWHOHW�,QGLFHV�LQ�+�SHUWHQVLYH�'LVRUGHUV�RI�3UHJQDQF����
��3URVSHFWLYH�6WXG�

6ULQLYDV�1�6�1RUL����DMDYHOOL�6DQWRVKL���%XWW���PXO�.XPDU���2GDSDOO��6KUDYDQ�.XPDU�

�XWKRU�V��IILOLDWLRQ�� ��VVRFLDWH� 3URIHVVRU�� ����VVLVWDQW�3URIHVVRU�� �3URIHVVRU��'HSDUWPHQW�RI�3DWKRORJ\��
590� ,QVWLWXWH� RI� 0HGLFDO� 6FLHQFHV� DQG� 5HVHDUFK�� /D[PDNDSDOO\�� 0XOXJX� 0DQGDO�� 6LGGLSHW�� 7HODQJDQD�
��������,QGLD�

&RUUHVSRQGLQJ��XWKRU��6ULQLYDV�1�6�1RUL���VVRFLDWH�3URIHVVRU���'HSDUWPHQW�RI�3DWKRORJ\��590�,QVWLWXWH�
RI�0HGLFDO�6FLHQFHV�DQG�5HVHDUFK��/D[PDNDSDOO\��0XOXJX�0DQGDO��6LGGLSHW��7HODQJDQD���������,QGLD�

(�PDLO��GUVULQLYDVBQQV#UHGLIIPDLO�FRP

�EVWUDFW

&R��H���� 3ODWHOHW� LQGLFHV� �SODWHOHW� FRXQW�� 0HDQ� 3ODWHOHW� 9ROXPH� �039��� SODWHOHW� GLVWULEXWLRQ� ZLGWK� �3':���
SODWHOHWFULW�� DUH� ZLGHO\� XVHG� LQ� XQGHUVWDQGLQJ� SDWKRSK\VLRORJ\� RI� YDVFXODU� GLVHDVHV�� 3UHJQDQF\� LQGXFHG�
K\SHUWHQVLRQ��3,+��LV�YDVFXODU�GLVRUGHU�FRPSOLFDWLQJ�PRVW�RI�WKH�SUHJQDQF\��

�LPV��7KH�DLP�RI�WKH�VWXG\�LV�WR�HYDOXDWH�SODWHOHW�LQGLFHV�LQ�3,+�DQG�FRPSDUH�ZLWK�PDWHUQDO�DQG�IHWDO�RXWFRPHV��

�H��L�JV�D�G��HVLJ���3URVSHFWLYH�VWXG\�

�H�KRGV�D�G��D�HULDO��6WXG\�LQFOXGHG����SUHJQDQW�ZRPHQ�ZLWK�JHVWDWLRQDO�K\SHUWHQVLRQ�*+������ZRPHQ�ZLWK�
3UHHFODPSVLD��3(��DQG����QRUPRWHQVLYH�SUHJQDQW�ZRPHQ��13��

��D�LV�LFDO���DO�VLV��VHG��7KH�GDWD�ZHUH�SURFHVVHG�RQ�06�H[FHO�ZRUN�VKHHW�DQG�DQDO\VLV�ZLOO�EH�FDUULHG�RXW�XVLQJ�
0HG&DOF�6WDWLVWLFDO�6RIWZDUH�YHUVLRQ���������0HG&DOF�6RIWZDUH�EYED��2VWHQG��%HOJLXP��KWWS���ZZZ�PHGFDOF�RUJ��
�������7KH�LQWHUJURXS�DQDO\VLV�ZDV�FDUULHG�RXW�E\��129��DQG�SRVW�KRF�DQDO\VLV��

�HV�O�V�� 0HDQ� 039� DQG� 3':� ZHUH� VLJQLILFDQWO\� LQFUHDVHG� ZKHUHDV� SODWHOHW� FRXQW� DQG� SODWHOHWFULW� ZHUH�
VLJQLILFDQWO\�GHFUHDVHG� LQ�*+�DQG�3(�JURXSV��6HYHUH�WKURPERF\WRSHQLD�ZDV�REVHUYHG�LQ�PLOG�3(��������VHYHUH�
3(�LQ��������+(//3�V\QGURPH��������(FODPSVLD��������,8*5�ZDV�REVHUYHG�LQ������RI�3(��33+�LQ������RI�3(�DQG�
����RI�(FODPSVLD��ORZ�ELUWK�ZHLJKW�ZDV�REVHUYHG�LQ�����RI�3(�DQG�����RI�HFODPSVLD�����,8'�ZDV�REVHUYHG�LQ�3(�

&R�FO�VLR�V��3ODWHOHW� LQGLFHV� L�H�� SODWHOHW� FRXQW��039�� 3':�DQG�SODWHOHWFULW� DUH� D� VLPSOH�� ORZ� FRVW�� DQG� UDSLG�
URXWLQH� VFUHHQLQJ� WHVWV��:H�REVHUYHG� D� VLJQLILFDQW� UHODWLRQ�EHWZHHQ�SODWHOHW� LQGLFHV�DQG� VHYHULW\� RI� 3,+�� ,W� DOVR�
VKRZHG�WKDW�WKHVH�FRXOG�EH�XVHG�DV�PDUNHUV�IRU�GLDJQRVLV��DV�ZHOO�DV�IRU�WKH�VHYHULW\�RI�3,+�

.H��RUGV��3ODWHOHW�LQGLFHV��039��3':��3ODWHOHWFULW��3UHHFODPSVLD��(FODPSVLD�

,QGLDQ�-RXUQDO�RI�3DWKRORJ\��5HVHDUFK�DQG�3UDFWLFH��
9ROXPH���1XPEHU����6HSWHPEHU���'HFHPEHU�����

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

+R��WR�FLWH�WKLV�DUWLFOH�

6ULQLYDV�1�6�1RUL��*DMDYHOOL�6DQWRVKL��%XWW\��PXO�.XPDU��HW�DO��3ODWHOHW�,QGLFHV�LQ�+\SHUWHQVLYH�'LVRUGHUV�
RI�3UHJQDQF\����3URVSHFWLYH�6WXG\��,QGLDQ�-�3DWKRO�5HV�3UDFW�������������������

,QWURGXFWLRQ

3UHJQDQF\� LQGXFHG� K\SHUWHQVLRQ� �3,+�� LV� D�

JOREDO� SUREOHP�ZKLFK� FRPSOLFDWHV� DERXW� �����RI�

SUHJQDQFLHV����� ,QWHUQDWLRQDO� VRFLHW\� IRU� WKH� VWXG\�

of� hypertension� in� pregnancy� de�ned� PIH� as�

K\SHUWHQVLRQ� DULVLQJ� LQ�SUHJQDQF\� DIWHU� ���ZHHNV�

RI� JHVWDWLRQ� LQFOXGHV� JHVWDWLRQDO� K\SHUWHQVLRQ��

SUHHFODPSVLD��HFODPSVLD�DQG�+(//3�V\QGURPH��

6WLOO� WKH� H[DFW� SDWKRSK\VLRORJ\� RI� 3,+� LV� QRW�

FRPSOHWHO\�XQGHUVWRRG�� WKRXJK� LW� LV� DWWULEXWHG�E\�

FHUWDLQ�IDFWRUV��3,+�LV�FRQVLGHUHG�DV�D�PXOWLV\VWHP�

GLVRUGHU� FKDUDFWHUL]HG� E\� DEQRUPDO� YDVFXODU�

UHVSRQVH� WR� SODFHQWDWLRQ� DQG� LV� DVVRFLDWHG� ZLWK�

LQFUHDVHG� V\VWHPLF� YDVFXODU� UHVLVWDQFH�� HQKDQFHG�

SODWHOHW� DJJUHJDWLRQ�� DFWLYDWLRQ� RI� WKH�FRDJXODWLRQ�

V\VWHP�� DQG� HQGRWKHOLDO� FHOO� G\VIXQFWLRQ� ZKLFK�

UHVXOWV� LQ� UHGXFHG� RUJDQ� SHUIXVLRQ����� )DFWRUV� OLNH�

de�cient� trophoblastic� invasion� of� the� maternal�

YDVFXODU�EHG�ZLWK�VXEVHTXHQW�UHGXFWLRQ�RI�SODFHQWDO�

blood��ow�is�attributed�to�it.�
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7KH� XQGHU� SHUIXVLRQ� RI� SODFHQWD� LQLWLDWHV�
PDWHUQDO� HQGRWKHOLDO� G\VIXQFWLRQ�� DQG� LQFUHDVHG�
YDVFXODU� SHUPHDELOLW\� UHVXOWLQJ� LQ� WKH� DFWLYDWLRQ�
RI�FRDJXODWLRQ�E\� WKH�FRQWDFW�RI�SODWHOHWV�ZLWK� WKH�
LQMXUHG� HQGRWKHOLXP����� 7KH� DFWLYDWLRQ� RI� SODWHOHWV�
LQFUHDVHV� WKH� GHJUDQXODWLRQ� OHDGLQJ� WR� GHFUHDVH�
LQ� SODWHOHW� OLIH� VSDQ� DQG� LQFUHDVH� LQ� QXPEHU� RI�
LPPDWXUH� SODWHOHWV� LQ� SHULSKHUDO� EORRG� VPHDUV������
7KH� LQGLFHV� XVHG� WR� PHDVXUH� SODWHOHW� IXQFWLRQV�
DUH� SODWHOHW� FRXQW� �3&��� PHDQ� SODWHOHW� YROXPH�
�039�� DQG� SODWHOHW� GLVWULEXWLRQ� ZLGWK� �3':��
DQG�3ODWHOHWFULW�DUH�DOWHUHG��039�DQG�3':�GHSLFW�
WKH� DYHUDJH� VL]H� DQG� YDULDWLRQ� LQ� VL]H� RI� SODWHOHW��
UHVSHFWLYHO\���� 3,+� LV� DVVRFLDWHG�ZLWK� GHFUHDVH� LQ�
WKH� SODWHOHW� FRXQW� DQG�SODWHOHWFULW�� LQFUHDVH� LQ� WKH�
039� DQG� 3':�� +HQFH� WKHVH� DUH� FRQVLGHUHG� DV�
YDOXDEOH�PDUNHUV�LQ�RI�3,+�

3UHYLRXV� VWXGLHV� KDYH� VWDWHG� WKH� XWLOLW\� RI�
GLIIHUHQW�SODWHOHWV�LQGLFHV�DV�SUHGLFWRUV�RI�3,+�������%XW�
FRQWURYHUVLHV�H[LVW��7KH�DLP�RI�WKH�VWXG\�LV�WR�HYDOXDWH�
SODWHOHWV� LQGLFHV� LQ�ZRPHQ�ZLWK� YDULRXV� W\SHV� 3,+�
DQG�FRPSDUH�ZLWK�PDWHUQDO�DQG�IHWDO�RXWFRPHV�

0DWHULDOV�DQG�0HWKRGV

7KLV�LV�D�SURVSHFWLYH�VWXG\�FDUULHG�RXW�LQ�D�WHUWLDU\�
FDUH� KRVSLWDO� IURP� 1RYHPEHU� ����� WR� )HEUXDU\�
������ 3UHJQDQW� ZRPHQ� ZLWK� JHVWDWLRQDO� DJH�
DERYH� ��� ZHHNV�� DWWHQGLQJ� WKH� DQWHQDWDO� FOLQLF�
IRU� UHJXODU� FKHFNXSV� LQ� GHSDUWPHQW� RI� REVWHWULFV�
ZHUH�HQUROOHG�LQ�WKLV�VWXG\��7KH�VWXG\�SRSXODWLRQV�
ZHUH� GLYLGHG� LQWR� �� JURXSV�� JURXS��� LQFOXGHG����
SUHJQDQW�ZRPHQ�GLDJQRVHG�DV�KDYLQJ�JHVWDWLRQDO�
K\SHUWHQVLRQ� �*+��� JURXS� �� LQFOXGHG� ��� ZRPHQ�
ZLWK� 3UHHFODPSVLD� �3(�� DQG� JURXS� �� LQFOXGHG� ���
QRUPRWHQVLYH�SUHJQDQW�ZRPHQ��13��

The� preeclampsia� group� was� further� strati�ed�
LQWR�PLOG�3(�������VHYHUH�3(�������+(//3�V\QGURPH�
�����(FODPSVLD�����

GH� and� PE� were� de�ned� according� to� the�
,QWHUQDWLRQDO�6RFLHW\�IRU�WKH�6WXG\�RI�+\SHUWHQVLRQ�
LQ� 3UHJQDQF\� �,66+3���� GH� is� de�ned� as� denovo�
K\SHUWHQVLRQ� ZLWK� V\VWROLF� EORRG� SUHVVXUH� �6%3��
≥140� mmHg� and� diastolic� blood� pressure� (DBP)�
≥90�mmHg�after�20�weeks�of�gestation.�PE� is�GH�
with�proteinuria�–�1+�on�dipstick�or�≥300�mg/day�
or�Pr:�Cr�ratio�as�≥3.0�mg/g.�HELLP�syndrome�is�
KHPRO\WLF� DQHPLD�� HOHYDWHG� OLYHU� HQ]\PHV�� ORZ�
SODWHOHWV� LQ� SUHJQDQW�ZRPHQ�ZLWK� 3(�� (FODPSVLD�
LV� SUHVHQFH� RI� QHZ�RQVHW� RI� JUDQGPDO� VHL]XUHV� LQ�
ZRPHQ�ZLWK�3(��

3UHJQDQW� ZRPHQ� ZLWK� UHFXUUHQW� DERUWLRQV��
EDG� REVWHWULF� KLVWRU\�� WZLQV�� SUH�H[LVWLQJ� PHGLFDO�

GLVRUGHUV� �� VXFK� DV� GLDEHWHV� PHOOLWXV�� HVVHQWLDO�
K\SHUWHQVLRQ�� UHQDO� GLVRUGHUV�� FDUGLRYDVFXODU��
WK\URLG�GLVRUGHUV��DQG�OLYHU�GLVHDVH���ZHUH�H[FOXGHG�
IURP�WKH�VWXG\�

�� ZULWWHQ� LQIRUPHG� FRQVHQW� ZDV� REWDLQHG�
IURP�ZRPHQ� DJUHHLQJ� WR�SDUWLFLSDWH� LQ� WKH�VWXG\��
7KH� LQVWLWXWLRQDO� HWKLFV� FRPPLWWHH� FOHDUDQFH� ZDV�
REWDLQHG�� �OO� WKH� FDVHV� ZHUH� IROORZHG� XQWLO� WKH�
GHOLYHU\� IRU� PDWHUQDO� DQG� IHWDO� RXWFRPHV�� %ORRG�
SUHVVXUH��%3��ZDV�PHDVXUHG�E\�RVFLOORPHWULF�GLJLWDO�
VSK\JPRPDQRPHWHU� �+(0����1��� 2PURQ��
0DGH�LQ� -DSDQ���7ZR�PHDVXUHPHQWV�ZHUH� WDNHQ�
�� K� DSDUW�� ,66+3� JXLGHOLQHV� ZHUH� IROORZHG� WR�
PHDVXUH�%3�

%DVHG� RQ� WKH� FULWHULD� GHVFULEHG� E\� WKH� ,66+3�
JXLGHOLQHV�� WKH� 3,+� FDVHV� LQ� RXU� VWXG\� ZHUH�
classi�ed�into��ve�groups�

•� *HVWDWLRQDO�+71

•� 0LOG�SUHHFODPSVLD

•� 6HYHUH�SUHHFODPSVLD

•� (FODPSVLD

•� +HPRO\VLV��HOHYDWHG�OLYHU�HQ]\PH�OHYHOV��DQG�
ORZ�SODWHOHW�OHYHOV��+(//3��V\QGURPH��

Thrombocytopenia�was�classi�ed�as�mild�when�
SODWHOHW�FRXQW�ZDV�IRXQG�WR� EH������� ODNK�FXPP��
PRGHUDWH�DW����������ODNK�FXPP�DQG�VHYHUH�ZLWK�
�������FXPP���

0DWHUQDO�FRPSOLFDWLRQV�FRQVLGHUHG�LQ�WKH�VWXG\�
ZHUH� SRVWSDUWXP� KHPRUUKDJH� �33+�� DEUXSWLRQ��
SUHWHUP�GHOLYHU\�DQG�IHWDO�FRPSOLFDWLRQV�ORZ�ELUWK�
ZHLJKW� �/%:��� ,QWUD� XWHULQH� GHDWK� �,8'��� 8QGHU�
VWULFW� DVHSWLF� FRQGLWLRQV�� �� P/� RI� EORRG� VDPSOH�
ZDV� FROOHFWHG� IURP� DOO� WKH�SDUWLFLSDQWV� E\�YHQRXV�
SXQFWXUH�� LQWR� SURSHUO\� ODEHOHG� ('7�� SODLQ�
SRO\VW\UHQH� WXEHV�� 7KH� SODWHOHW� LQGLFHV� WKDW� ZHUH�
VWXGLHG� DUH� SODWHOHW� FRXQWV� �3&��� PHDQ� SODWHOHW�
YROXPH��039���SODWHOHW�GLVWULEXWLRQ�ZLGWK��3':���
7KH� KHPDWRJUDP� ZDV� SHUIRUPHG� RQ� DXWRPDWHG�
KHPDWRORJ\� DQDO\]HU� �+25,%��<XPL]HQ� +����� ��
3DUW��QDO\]HU��� ,Q�SDWLHQWV�ZLWK�YHU\� ORZ�SODWHOHW�
FRXQWSHULSKHUDO� VPHDU� ZDV� XVHG� WR� UHFKHFN� WKH�
FRXQWV�

��D�LV�LFDO���DO�VLV��7KH�GDWD�ZHUH�SURFHVVHG�RQ�
06�H[FHO�ZRUN�VKHHW�DQG�DQDO\VLV�ZLOO�EH�FDUULHG�RXW�
XVLQJ�0HG&DOF� 6WDWLVWLFDO� 6RIWZDUH� YHUVLRQ� �������
�0HG&DOF�6RIWZDUH�EYED��2VWHQG��%HOJLXP��KWWS���
ZZZ�PHGFDOF�RUJ�� ������� 7KH� LQWHUJURXS� DQDO\VLV�
ZDV�FDUULHG�RXW�E\��129��DQG�SRVW�KRF�DQDO\VLV��
7KH� DVVRFLDWLRQ� EHWZHHQ� YDULRXV� SDUDPHWHUV� LQ� D�
JURXS� ZDV� HYDOXDWHG� XVLQJ� 3HDUVRQ�V� FRUUHODWLRQ�
coef�cient.�A�2-tailed�probability�value�of�0.05�was�
considered�as�statistically�signi�cant.
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5HVXOWV

7KH�SUHVHQW�VWXG\�LQFOXGHG����FDVHV�RI�3UHJQDQF\�
LQGXFHG� K\SHUWHQVLRQ� �3,+��� RI� ZKLFK� ��� ZHUH�
GLDJQRVHG� ZLWK� JHVWDWLRQDO� K\SHUWHQVLRQ� �*+���
��� ZHUH� 3UHHFODPSVLD� �3(�� ZHUH� FDVHV� DQG� ���
QRUPRWHQVLYH�SUHJQDQF\��13��DV�FRQWUROV�

The�preeclampsia�group�is�further�strati�ed�into�
PLOG�3(�������VHYHUH�3(�������+(//3�V\QGURPH�����
DQG�(FODPSVLD������

7KH� GHPRJUDSKLFV�� FOLQLFDO� DQG� ELRFKHPLFDO�
FKDUDFWHULVWLFV�DUH�GHVFULEHG�LQ�7DEOH���

There�was�no�signi�cant�difference�between�the�
JURXSV� LQ� DJH� DQG� JHVWDWLRQDO� DJH�� 6\VWROLF� DQG�
GLDVWROLF� SUHVVXUH� ZHUH� LQFUHDVHG� LQ� FDVHV� WKDQ�
controls�and�was�statistically�signi�cant.�

7DEOH����UHSUHVHQWV�WKH�GHJUHH�RI�WKURPERF\WRSHQLD�

LQ�FDVHV��������RI�*+�KDG�QRUPDO�SODWHOHW�FRXQW��,Q�
PLOG�3(������VHYHUH�3(������+(//3�V\QGURPH�����
DQG�HFODPSVLD�����KDG�VHYHUH�WKURPERF\WRSHQLD

7DEOH� �� GHVFULEHV� WKH� PHDQ� SODWHOHW� FRXQW� ZDV�
signi�cantly� decreased� in� eclampsia� (1.0±0.5� L/
FXPP��ZKHQ� FRPSDUHG�ZLWK� RWKHU� JURXSV��3':�
and�MPV�were�signi�cantly�elevated�in�eclampsia�
(17.7� ±3.9,� 11.1� ±� 2.5� �)� when� compared� with�
normotensives� (14.2±� 4.8,� 7.8±1.9� �)� respectively.�
The�plateletcrit�was�signi�cantly�low�in�eclampsia�
�����“� ����� ��� ZKHQ� FRPSDUHG� WR� QRUPRWHQVLYH�
�����“����� ���� :H� REVHUYHG� WKDW� SODWHOHW� LQGLFHV�
FRUUHODWHG� ZLWK� VHYHULW\� RI� WKH� GLVHDVH�� 3ODWHOHW�
FRXQW� DQG� SODWHOHWFULW� ZHUH� QHJDWLYHO\� FRUUHODWH�
DQG�039�DQG�3':�ZHUH�SRVLWLYHO\�FRUUHODWHG�ZLWK�
VHYHULW\�RI�WKH�GLVHDVH�

7DEOH� �� UHSUHVHQWV� PDWHUQDO� DQG� IHWDO�
FRPSOLFDWLRQV�LQ�FDVHV��,8*5�ZDV�REVHUYHG�LQ������

7DEOH����'HPRJUDSKLF��&OLQLFDO�DQG�%LRFKHPLFDO�&KDUDFWHULVWLFV�LQ�6WXG\�3RSXODWLRQ�

13 �+ 3( +(//3 (FODPSVLD 3�YDOXH

�JH��\UV�� �����“���� �����“����� ����“����� ������“����� �����“����� ����

*��ZNV�� �����“��� �����“����� �����“����� ������“����� ������“���� ����

6%3��PP�+J� �����“��� ������“����� ������“���� �����“���� ������“���� ��������

'%3��PP�+J� ����“��� �����“����� ����“���� ������“����� ������“������ �������

*���*HVWDWLRQDO�DJH���6LJQLILFDQW�

7DEOH����3ODWHOHW�FRXQWV�LQ�K\SHUWHQVLYH�GLVRUGHUV�RI�SUHJQDQF\��

+�SHUWHQVLYH�GLVRUGHU�RI�3UHJQDQF� 7KURPERF�WRSHQLD

0LOG� 0RGHUDWH� 6HYHUH� 1RUPDO�

*+����� ��������� � � ���������

0LOG�3(����� ������� ������� ������ �������

6HYHUH�3(����� ������� ������� ������� �

+(//3�V\QGURPH���� � ������� ������� �

(FODPSVLD���� � ������� ������ �

7RWDO����� ������� �������� �������� ��������

7DEOH����0HDQ�DQG�6'�RI�SODWHOHW�LQGLFHV�LQ�1RUPRWHQVLYHV�DQG�3UHHFODPSVLD�

13����� �+���� 0LOG�3(����� 6HYHUH�3(����� +(//3���� (FODPSVLD��� 3�YDOXH

3ODWHOHW�FRXQW��/� ���“���� ���“���� ���“���� ����“����� ����“����� ����“���� �������

3':���IO� ����“���� �����“���� ����“���� �����“���� �����“���� �����“��� �������

039��IO� ���“��� ����“��� ���“���� ����“���� �����“���� �����“���� �������

3FW���� ����“���� �����“����� ���“����� ����“����� �����“����� ����“����� �����

3FW����3ODWHOHWFULW���VLJQLILFDQW

7DEOH����0DWHUQDO�DQG�IHWDO�RXWFRPHV�ZLWK�VHYHULW\�RI�3,+�

3,+ 0DWHUQDO�FRPSOLFDWLRQV )HWDO�FRPSOLFDWLRQV

*+����� QLO QLO

0LOG�3(����� ,8*5����

6HYHUH�3(����� �EUXSWLRQ���� /%:����

33+���� ,8'����

,8*5����

(FODPSVLD���� 33+���� ,8'����

7RWDO����� �� �

6ULQLYDV�1�6�1RUL��*DMDYHOOL�6DQWRVKL��%XWW\��PXO�.XPDU���3ODWHOHW�,QGLFHV�LQ�+\SHUWHQVLYH�'LVRUGHUV�RI�
3UHJQDQF\����3URVSHFWLYH�6WXG\
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RI�3(��33+�LQ������RI�3(�DQG�����RI�(FODPSVLD��ORZ�
ELUWK�ZHLJKW�ZDV�REVHUYHG�LQ�����RI�3(�DQG�����RI�
HFODPSVLD�����,8'�ZDV�REVHUYHG�LQ�3(�

'LVFXVVLRQ

,Q� RXU� VWXG\� ZH� REVHUYHG� D� GHFUHDVH� LQ� SODWHOHW�
FRXQWV�DQG�SODWHOHWFULW�ZLWK�DQ� LQFUHDVH�039�DQG�
3':��2XU�VWXG\�JRHV�DORQJ�ZLWK�WKH�VWXGLHV�GRQH�
E\�0XQHHU�HWDO��5XFKLND�HWDO��+DEEDV�HW�DO���������

7KURPERF\WRSHQLD� LV� IRXQG� LQ� DSSUR[LPDWHO\�
��� RI� SUHJQDQFLHV� DQG� PRVW� FRPPRQ� FDXVH� LQ�
SUHJQDQF\� LV� SUHJQDQF\� LQGXFHG� K\SHUWHQVLRQ�
�3,+�����VWXG\�GRQH�E\�)D\�HW�DO�DQG�6KDK��5�HW�
DO� LQGLFDWHG� WKDW� WKHUH� LV� SRVVLELOLW\� RI� SODWHOHW�
K\SHUGHVWUXFWLRQ�� KHPRGLOXWLRQ� DQG� SODWHOHW�
WUDSSLQJ�GXULQJ�SUHJQDQF\�FRXOG�EH�WKH�UHDVRQ�IRU�
GHFUHDVHGSODWHOHW������

In� our� study� we� classi�ed� PIH� according� to�
+\SHUWHQVLYH� 'LVRUGHUV� RI� 3UHJQDQF\� ,66+3�
UHFRPPHQGDWLRQV�� 7KH� GLVSDULWLHV� LQ� UHVXOWV� ZLWK�
RWKHU� VWXGLHV� FRXOG� EH� DWWULEXWHG� WR� WKH� YDULRXV�
systems� of� classi�cation� in� grouping� PIH.� In� a�
VWXG\�JHVWDWLRQDO�+71�ZDV�H[FOXGHG�DQG�PLOG�DQG�
VHYHUH�3,+�ZHUH�FOXEEHG��:ROGH�HW�DO�V�PHWKRG�WR�
FDWHJRUL]H� FDVHV� ZLWK� 3,+� EDVHG� RQ� WKH� 1DWLRQDO�
+LJK� %3� (GXFDWLRQ� :RUNLQJ� *URXS� ������� LQWR�
the��ve�mentioned�groups�which�is�related�to�our�
VWXG\���

,Q�RXU�VWXG\�ZH�REVHUYHG�D�GHFUHDVH�LQ�SODWHOHW�
FRXQWV�ZKLFK�ZHUH�UHODWHG�WR� WKH�VHYHULW\�RI�3,+��
������RI�SUHJQDQW�ZRPHQ�ZLWK�SUHHFODPSVLD��3(���
���� ZLWK� HFODPSVLD� �(�� DQG� ���� ZLWK� +(//3�
V\QGURPH�KDG�VHYHUH�JUDGH�RI�WKURPERF\WRSHQLD��
7KLV� LV� LQ� DFFRUGDQFH� ZLWK� WKH� VWXGLHV� GRQH� E\�
0HVKUDP�HWDO�ZKR�REVHUYHG�������RI�3(�DQG�������
RI�(FODPSVLD�KDG�ORZ�SODWHOHW�FRXQWV��9HHQD�HWDO�LQ�
WKHLU�VWXG\�VWDWHG�WKDW�WKH�WKURPERF\WRSHQLD�LV�GXH�
WR� SHULSKHUDO� FRQVXPSWLRQ�� HQGRWKHOLDO� GDPDJH�
DQG�UHGXFHG�OLIHVSDQ�RI�SODWHOHWV���

,Q� RXU� VWXG\� ZH� REVHUYHG� ���� RI� ORZ� ELUWK�
ZHLJKW� �/%:��LQ�ZRPHQ�ZLWK�VHYHUH�3(�DQG�����
LQ�ZRPDQ�ZLWK�HFODPSVLD��6LEDL�HW�DO�VKRZHG�WKDW�
SUHJQDQFLHV� FRPSOLFDWHG� E\� VHYHUH� SUHHFODPSVLD�
KDYH� ���� RI� LQIDQWV� ZLWK� /%:���� ,Q� RXU� VWXG\�
LQFLGHQFH�RI� ,8*5�ZDV� ����ZKLFK� LV� FRPSDUDEOH�
ZLWK� WKH�VWXGLHV�GRQH�E\�0HVKUDP�HW�DO�ZKR�KDG�
���������

7KH� LQFLGHQFH�RI�33+� LQ�VHYHUH� 3(�ZDV����� LQ�
SUHVHQW� VWXG\�� 7KH� LQFLGHQFH� UDWH� LV� KLJKHU� WKDQ�
WKRVH� REVHUYHG� E\�0HVKUDP� HW� DO� ���������� 7KHVH�

GLIIHUHQFHV�FRXOG�EH�DWWULEXWHG�WR�WKH�YDULDWLRQV�WR�
WKH�WUHDWPHQW�VWUDWHJLHV�

7KH� PHDQ� SODWHOHW� YROXPH� �039�� ZDV�
signi�cantly� a� higher� in� PIH� and� was� related� to�
WKH� VHYHULW\� RI� WKH� GLVHDVH�� 'DGKLFK� HW� DO� VWDWHG�
WKDW� WKH�039�YDOXHV� LQFUHDVHG�ZLWK� WKH�GXUDWLRQ�
RI�JHVWDWLRQ��DV�ZHOO�DV�WKH�VHYHULW\�RI�WKH�GLVHDVH����
Dundar� et� al.� found� a� signi�cant� increase� in� the�
039�ZHHNV�EHIRUH�WKH�GLDJQRVLV�RI�SUHHFODPSVLD����
,W�ZDV� VXJJHVWHG� WKDW� WKH�039� FDQ� EH� XVHG� DV� D�
YDOXDEOH�PDUNHU�LQ�WKH�GLDJQRVLV�DQG�SUHGLFWLRQ�DV�
ZHOO�DV� LQ� WKH�SURJQRVLV� RI� WKH�GLVHDVH��+RZHYHU��
�O6KHHKD�HW�DO��DQG��OWLQEDV�HW�DO��KDYH�UHSRUWHG�QR�
signi�cant�difference�between� the�normal�healthy�
SUHJQDQW�IHPDOHV�DQG�SUHHFODPSVLD�SDWLHQWV������

7KH� SODWHOHW� GLVWULEXWLRQ� ZLGWK� �3':�� VKRZHG�
a� signi�cant� increase� in�PIH�and� the�values�were�
DOVR�KLJKHU�LQ�ZRPHQ�ZLWK�PRUH�VHYHUH�HOHYDWLRQV�
RI�EORRG�SUHVVXUH��2XU�YDOXHV�FRUUHODWHG�ZLWK� WKH�
YDOXHV� UHSRUWHG� E\� *LOHV� HW� DO���� Similar� �ndings�
ZHUH� SUHVHQWHG� LQ� RWKHU� VWXGLHV������� ZKHUHDV� QR�
signi�cant�difference�was�observed�in�few�studies.���
1LWHVK� HWDO� LQ� WKHLU� VWXG\� VWDWHG� WKDW� WKH� LQFUHDVH�
LQ�PDUNHUV�RI�SODWHOHW�LQGLFHV�FDQ�EH�GXH�DQ�DFWLYH�
WXUQRYHU�RI�SODWHOHW�SURGXFWLRQ�LQ�WKH�ERQH�PDUURZ�
DQG�SHULSKHUDO�FRQVXPSWLRQ���

A� signi�cant� decrease� in� plateletcrit� was�
REVHUYHG� LQ�RXU�VWXG\�ZKLFK�JRHV�DORQJ�ZLWK� WKH�
VWXGLHV�GRQH�E\�.DUDWHNH�HW�DO��DQG�)UHLWDV�HW�DO�������
��GHFUHDVH� LQ� WKH�3ODWHOHWFULW� LQGLFDWHV� D�GHFUHDVH�
LQ� SODWHOHW� XWLOL]DWLRQ� DQG� DFWLYDWLRQ� RI� SODWHOHWV�
FRXQW� ZKLFK� LQGLFDWHV� FRQWLQXRXV� DFWLYDWLRQ� DQG�
XWLOL]DWLRQ�RI�SODWHOHWV��

&RQFOXVLRQ

3ODWHOHW� LQGLFHV� L�H�� SODWHOHW� FRXQW��039�3':�DQG�
SODWHOHWFULW�DUH�D�VLPSOH��ORZ�FRVW��DQG�UDSLG�URXWLQH�
VFUHHQLQJ�WHVWV��,Q�RXU�VWXG\�ZH�REVHUYH�D�GHFUHDVH�
LQ� SODWHOHW� FRXQW� DQG� SODWHOHWFULW� ZLWK� LQFUHDVH� LQ�
MPV� and� PDW.� We� also� observed� a� signi�cant�
UHODWLRQ� EHWZHHQ� SODWHOHW� LQGLFHV� DQG� VHYHULW\� RI�
3,+�� ,W� DOVR� VKRZHG� WKDW� WKHVH� FRXOG� EH� XVHG� DV�
PDUNHUV� IRU� GLDJQRVLV�� DV�ZHOO� DV� IRU� WKH� VHYHULW\�
RI� 3,+�� 7KH� FDWHJRUL]DWLRQ� RI� 3,+� DOVR� SURYLGHG�
IRU� EHWWHU� XQGHUVWDQGLQJ� RI� WKH� GLVHDVH� SURFHVV��
)XUWKHU� VWXGLHV� IRFXVLQJ� RQ� VHULDO� HVWLPDWLRQ� RI�
SODWHOHW� LQGLFHV� WKURXJKRXW� WKH� SUHJQDQF\� FDQ�
EH� XVHG� WR� DVVHVV� WKH� VHYHULW\�RI�3,+�� ,GHQWLI\LQJ�
SODWHOHW� LQGLFHV� DV� HDUO\�PDUNHUV� FDQ� DLG� LQ� HDUO\�
LQWHUYHQWLRQ�LQ�ZRPHQ�ZLWK�3,+�
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5HIHUHQFHV

��� 5HGPDQ� &KULVWRSKHU� :�� 6DUJHQW� ,DQ� /�� /DWHVW�
DGYDQFHV� LQ� XQGHUVWDQGLQJ�SUHHFODPSVLD�� 6FLHQFH��
�����������������������

��� :DONHU�--��3UH�HFODPSVLD��/DQFHW��/RQGRQ��(QJODQG���
�������������������������

��� 0DUN����%URZQ��/DXUD����0DJHH��/RXLVH�&��.HQQ\��
6�� �QDQWK� .DUXPDQFKL�� )HUJXV� 3�� 5HFRP� HWDO��
+\SHUWHQVLYH� 'LVRUGHUV� RI� 3UHJQDQF\�� ,66+3�
&ODVVLILFDWLRQ�� 'LDJQRVLV�� DQG� 0DQDJHPHQW�
5HFRPPHQGDWLRQV� IRU� ,QWHUQDWLRQDO� 3UDFWLFH��
+\SHUWHQVLRQ�����������������

��� %XUWRQ� *-�� :RRGV� �:�� -DXQLDX[� (�� .LQJGRP�
-&3�� 5KHRORJLFDO� DQG� SK\VLRORJLFDO� FRQVHTXHQFHV�
RI� FRQYHUVLRQ� RI� WKH� PDWHUQDO� VSLUDO� DUWHULHV�
IRU� XWHURSODFHQWDO� EORRG� IORZ� GXULQJ� KXPDQ�
SUHJQDQF\��3ODFHQWD��������������������

��� %XUWRQ� *-�� &KDUQRFN�-RQHV� '6�� -DXQLDX[� (��
5HJXODWLRQ�RI�YDVFXODU�JURZWK�DQG� IXQFWLRQ�LQ�WKH�
KXPDQ� SODFHQWD�� 5HSURGXFWLRQ�� ������ �����������
����

��� 5XSDNDOD� %0�� *XSWD� 5�� 6KHWW\9+�� 6DLODNVKPL�
03���7KURPERF\WRSHQLD�LQ�K\SHUWHQVLYH�GLVRUGHUV�
RI� SUHJQDQF\�� ,QW� -� 5HSURG� &RQWUDFHSWLRQ� 2EVWHW�
*\QHFRO�����������������

��� 0D\QDUG� 6(�� .DUXPDQFKL� 6����QJLRJHQLF� IDFWRUV�
DQG�SUHHFODPSVLD��6HPLQ�1HSKURO�������������������

��� -XDQ�3��6WHIDQR�*���QWRQHOOD�6���OEDQD�&��3ODWHOHWV�
LQ�SUHJQDQF\��-�3UHQDW�0HG������������������

��� 1LUPDOD� 7�� 9DQL� %5�� 0XUWK\� 6ULQLYDVD� 9�� HW� DO��
6WXG\� RI� SODWHOHW� LQGLFHV� LQ� SUHJQDQF\� LQGXFHG�
K\SHUWHQVLRQ��,QGLDQ�-�3DWKRO�2QFRO������������������

���� 6DPHHU� 0���0HVKUDP� '3�� 'HVKSDQGH� 6��� HW� DO��
5ROH� RI� SODWHOHW� FRXQW� DV� LPSRUWDQW� SURJQRVWLF�
PDUNHU�LQ�SUHJQDQF\�LQGXFHG�K\SHUWHQVLRQ��-�'HQW�
0HG�6FL��,265�-'06��������������������

���� �EKD� 6LQJK�� 5XFKL� 9DUPD�� 5ROH� RI� 3ODWHOHW�
'LVWULEXWLRQ� :LGWK� �3':�� DQG� SODWHOHWFULW� LQ� WKH�
DVVHVVPHQW� RI� QRQWKURPERF\WRSHQLF�SUHHFODPSVLD�
DQG� HFODPSVLD�� 7KH� -RXUQDO� RI� 2EVWHWULFV� DQG�
*\QHFRORJ\�RI�,QGLD��-XO\��XJXVW�����������������
����

���� 0XQHHUD� ��� �O6KHHKD�� 5DIL� 6� �ODERXGL��
0RKDPPDG� ��� �OJKDVKDP�� -DYHG� ,TEDO�� ,VKDJ�
�GDP��3ODWHOHW�FRXQW�DQG�SODWHOHW�LQGLFHV�LQ�ZRPHQ�
ZLWKSUHHFODPSVLD�� 9DVFXODU� +HDOWK� DQG� 5LVN�
0DQDJHPHQW�����������������

���� 1LWHVK�7KDORU��.DQLND�6LQJK��0XNWD�3XMDQL�9DUVKD�
&KDXKDQ�� &KDUX� �JDUZDO�� 5DVKPL� �KXMD��
�FRUUHODWLRQ� EHWZHHQ� SODWHOHW� LQGLFHV� DQG�
3UHHFODPSVLD�� KHPDWRO� WUDQVIXV� FHOO� WKHU�� �� �� ��
�����������������

���� +DEDV��(��5D\DQL����*DQWHULH�5��WKURPERF\WRSHQLD�
LQ�K\SHUWHQVLYH�GLVHDVH�RI�SUHJQDQF\��7KH� -RXUQDO�

RI� 2EVWHWULFV� DQG� *\QHFRORJ\� RI� ,QGLD� �0DUFK�
�SULO���������������������

���� *HRUJH� -1�� :RROI� � 6+�� 5DVNRE� � *(�� :DVVHU�
-6�� �OHGRUW�� /0�� %DOOHP� 3-� HW� DO�� ,GLRSDWKLF�
WKURPERF\WRSHQLF� SXUSXUD�� �� SUDFWLFH� JXLGHOLQH�
GHYHORSHG� E\� H[SOLFLW� PHWKRGV� IRU� WKH� �PHULFDQ�
VRFLHW\�RI�KDHPDWRORJ\��%ORRG����������������

���� 'KDNUH� 5�� 1DQGPHU� *.�� 6DSNDO5�� &RUUHODWLRQ� RI�
SODWHOHW� LQGLFHV� ZLWK� VHYHULW\� RI� SUHHFODPSVLD�D�
SURVSHFWLYH�VWXG\� IURP�FHQWUDO�,QGLD��,QW� -�5HSURG�
&RQWUDFHSW�2EVWHW�*\QHFRO����������������

���� (PDQ��EGHO�0RQHLP��ONKRO\�� (OVD\HG��OL� )DUDJ��
0RKDPPHG��WHI�%HKHU\��DQG�0HUYDW�0RKDPPHG�
,EUDKLP�� 7KH� VLJQLILFDQFH� RI� SODWHOHW� FRXQW�� PHDQ�
SODWHOHW� YROXPH�DQG�SODWHOHW�ZLGWK�GLVWULEXWLRQ� LQ�
SUHHFODPSVLD�� ��0-�� 9RO�� ����1�� ��� -DQXDU\�� �����
�������

���� )D\� 5��� +XJKHV� �2�� )DUURQ� 17�� 3ODWHOHWV�
LQSUHJQDQF\�� +\SHU� GHVWUXFWLRQ� LQ� SUHJQDQF\��
2EVWHW�*\QHFRO���������������

���� 6KDK� �5�� &KDXGKDUL� 61�� 6KDK� 0+�� 5ROH� RI�
SODWHOHWSDUDPHWHUV� LQ� GLDJQRVLQJ� YDULRXV� FOLQLFDO�
FRQGLWLRQV�1DWO�-�0HG�5HV����������������

���� :ROGH� =�� 6HJQL� +�� :ROGLH� 0�� +\SHUWHQVLYH�
GLVRUGHUV� RI� SUHJQDQF\� LQ� -LPPD� 8QLYHUVLW\�
VSHFLDOL]HG� KRVSLWDO�� (WKLRS� -� +HDOWK� 6FL�� ������
�����������

���� 0HVKUDP� '3�� &KDYDQ� <+�� .DGDP� 31�� 3DQFKDO�
0*��5DPWHNH�'-��0DWHUQDO�DQG�IRHWDO�RXWFRPHV�LQ�
SUHJQDQF\�LQGXFHG�K\SHUWHQVLRQ����KRVSLWDO�EDVHG�
VWXG\��,QW�-�3KDUP�6FL�,QYHQWLRQ����������������

���� 9HHQD�+&��0DQMXQDWKD�6��,WDJL�9��7DNOLNDU�5+��3DWLO�
56�� 7KH� KHPRVWDWLF� PHFKDQLVPV� LQ� 3,+�� ,QGLDQ� -�
�SSO�%DVLF�0HG�6FL�����������������

���� 6LEDL� %0�� 6SLQQDWR� -��� :DWVRQ� '/�� +LOO� *���
�QGHUVRQ� *'�� 3UHJQDQF\� RXWFRPH� LQ� ���� FDVHV�
ZLWK� VHYHUH� SUHHFODPSVLD�� 2EVWHW� *\QHFRO�� �����
6HS���������������

���� 'DGKLFK�6���JDUZDO�6��6RQL�0��&KRXGKDU\�5��-DLQ�5��
6KDUPD�6��HW�DO��3UHGLFWLYH�YDOXH�RI�SODWHOHW�LQGLFHV�
LQ� GHYHORSPHQW� RI� SUHHFODPSVLD�� -� 6�)2*� '9'��
��������������

���� 'XQGDU�2��<RUXN�3��7XWXQFX�/��(ULNFL�����0XKFX�
0�� (UJXU� �5�� �W\D� 9�� 0XQJHQ� (�� /RQJLWXGLQDO�
VWXG\� RI� SODWHOHW� VL]H� FKDQJHV� LQ� JHVWDWLRQ� DQG�
SUHGLFWLYH�SRZHU�RI�HOHYDWHG�039�LQGHYHORSPHQW�
RI�SUH�HFODPSVLD��3UHQDW�'LDJQ��������������������

���� 6KHHKD�0��� �ODERXGL� 56�� �OJKDVKDP�0��� ,TEDO�

-�� �GDP� ,�� 3ODWHOHW� FRXQW� DQG� SODWHOHW� LQGLFHV� LQ�

ZRPHQ� ZLWK� SUHHFODPSVLD�� 9DVF� +HDOWK� 5LVN�

0DQDJ������������������

���� �OWLQEDV� 6�� %XUDN� =7�� ,QFUHDVHG� 039� ,V� 1RW� D�

Signi�cant� Predictor� for� Preeclampsia� During�

3UHJQDQF\��-�&OLQ�/DE��QDO�������������������

6ULQLYDV�1�6�1RUL��*DMDYHOOL�6DQWRVKL��%XWW\��PXO�.XPDU���3ODWHOHW�,QGLFHV�LQ�+\SHUWHQVLYH�'LVRUGHUV�RI�
3UHJQDQF\����3URVSHFWLYH�6WXG\
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���� *LOHV� &�� 7KH� SODWHOHW� FRXQWV� DQG� PHDQ� SODWHOHW�

YROXPH��%U�-�+DHPDWRO������������������

���� 6XOWDQD� 5�� .DULP� 60���WLD� )�� )HUGRXVL� 6�� �KPHG�

6��3ODWHOHW�FRXQW�LQ�SUHHFODPSVLD��-�'KDND�1DWLRQDO�

0HG�&ROO�+RV�����������������

���� .DUDWHNH����.XUW�5.��%DORJOX����5HODWLRQ�RI�SODWHOHW�

GLVWULEXWLRQZLGWK� �3':�� DQG� SODWHOHWFULW� �3&7��

WRSUHHFODPSVLD��*LQHNRO�3RO�����������������

���� )UHLWDV� */�� �OSR� 31�� .RPDWVX]DNL� )�� &DUYDOKR�

0*�� 'XVVH/0�� 3UHHFODPSVLD�� DUH� SODWHOHW� FRXQW�

DQG� LQGLFHV�XVHIXO� IRU� LWVSURJQRVWLF��+HPDWRORJ\��

�����������������


