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,QGLDQ�-RXUQDO�RI�0DWHUQDO�)HWDO���1HRQDWDO�0HGLFLQH
9ROXPH����1XPEHU����-DQXDU����-XQH�����

'2,��KWWS���G[�GRL�RUJ����������LMPIQP���������;��������
2ULJLQDO��UWLFOH

�F�WH�)HWDO��LVWUHVV

�OND�3DWLO����DNU�WL��DQOD����DUVKDOL�7�NQDLW����DUSUHHW�.D�U�

��WKRUV� �IILOLDWLRQ�� �3URIHVVRU� �� +2'�� ���-XQLRU�
5HVLGHQW�� 'HSDUWPHQW� RI� 2EVWHWULFV� DQG� *�QHFRORJ���
�0%%6� ,,,�,,� 6WXGHQW�� �&30� 0HGLFDO� &ROOHJH�� 'KXOH�
��������0DKDUDVKWUD��,QGLD�

&RUUHVSRQGHQFH� ��WKRU�� �OND� 3DWLO�� 3URIHVVRU� ��
+2'�� 'HSDUWPHQW� RI� 2EVWHWULFV� DQG� *�QDHFRORJ�����
�&30� 0HGLFDO� &ROOHJH�� 'KXOH� �������� 0DKDUDVKWUD��
,QGLD�

(�PDLO��DONDESDWLO��#JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

�EVWUDFW

*OREDOO���LQWUDSDUWXP�FRPSOLFDWLRQV�DUH�D�PDMRU�FRQWULEXWRU�WR�DGYHUVH�SHULQDWDO�RXWFRPHV��
LQFOXGLQJ�VWLOOELUWK��K�SR[LF²LVFKDHPLF�EUDLQ�LQMXU��DQG�VXEVHTXHQW�ORQJHU�WHUP�GLVDELOLW��

7KH�PDMRU�FRQFHUQ�RI�WKH�REVWHWULFLDQ�LV�WR�PRQLWRU�ODERU�VR�DV�WR�GHOLYHU�D�EDE��ZKR�LV�DFWLYH�DW�
ELUWK�DQG�JRHV�KRPH�ZLWK�LWV�PRWKHU�ZLWKRXW�DQ��LQWHUYHQWLRQV��)HWDO�GLVWUHVV�LV�D�VWDWH�LQ�ZKLFK�
QRUPDO�IHWDO�IXQFWLRQ�LV�GHUDQJHG�DV�WR�FDXVH�GHDWK�RU�SHUPDQHQW�LQMXU��LQ�XWHUR�ZLWKLQ�D�VKRUW�
WLPH�LQWHUYDO��)HWDO�GLVWUHVV�LV�D�V�QGURPH�FRPSOH[�RI�LQWUDXWHULQH�IHWDO�MHRSDUG��DQG�LV�D�UHVXOW�
RI�LQWUDXWHULQH�IHWDO�K�SR[LD��,Q�WKLV�DUWLFOH��IHWDO�GLVWUHVV�FDXVHV��ULVN�IDFWRUV�DQG�PDQDJHPHQW�
KDV�EHHQ�GLVFXVVHG��,PSRUWDQFH�RI�HOHFWURQLF�IHWDO�PRQLWRULQJ�KDV�EHHQ�HPSKDVL]HG��7KH�DLP�RI�
IHWDO�VXUYHLOODQFH�LV�WR�SUHGLFW�WKH�SRWHQWLDO�DGYHUVH�HYHQWV�E��GHWHFWLQJ�ZDUQLQJ�VLJQV�DQG�WR�
XQGHUWDNH�WLPHO��LQWHUYHQWLRQV�WR�SUHYHQW�IHWDO�GHPLVH�

.H�ZRUGV��)HWDO�'LVWUHVV��0HFRQLXP��)HWDO�6XUYHLOODQFH��)HWDO�+�SR[LD��,QWHUYHQWLRQV�

�RZ�WR�FLWH�WKLV�DUWLFOH�

�OND�3DWLO���DNUXWL�*DQOD��+DUVKDOL�7XNQDLW��H��DO���FXWH�)HWDO�'LVWUHVV��,QG�-�RI�0DWHUQ�)HWDO���1HRQDWDO�0HG��������������²���

,1752�8&7,21

*OREDOO���LQWUDSDUWXP�FRPSOLFDWLRQV�DUH�D�PDMRU�
FRQWULEXWRU� WR� DGYHUVH� SHULQDWDO� RXWFRPHV��

LQFOXGLQJ�VWLOOELUWK��K�SR[LF²LVFKDHPLF�EUDLQ�LQMXU��

DQG�VXEVHTXHQW�ORQJHU�WHUP�GLVDELOLW���:RUOGZLGH��
RI�WKH�����PLOOLRQ�GHDWKV�XQGHU����HDUV�RI�DJH��DOPRVW�
����� DUH� DV� D� FRQVHTXHQFH� RI� LQWUDSDUWXP�UHODWHG�
FRPSOLFDWLRQV� PDLQO�� LQ� ORZ�LQFRPH� DQG� PLGGOH�
LQFRPH� FRXQWULHV�� 7KHVH� FRPSURPLVHG� EDELHV�
IUHTXHQWO�� UHTXLUH� UDSLG� GHOLYHU�� E�� HPHUJHQF��
RSHUDWLYH� GHOLYHU�� WKDW� FDUULHV� FRQVLGHUDEO�� PRUH�
PDWHUQDO�ULVN�WKDQ�OHVV�XUJHQW�SURFHGXUHV��

7KH�JRDO�RI�REVWHWULF�FDUH�IRU�HYHU��REVWHWULFLDQ�LV�
WR�SURGXFH�D�KHDOWK��EDE��IURP�D�KHDOWK��PRWKHU��
7KH�PDMRU�FRQFHUQ�RI�WKH�REVWHWULFLDQ�LV�WR�PRQLWRU�
ODERU� VR� DV� WR� GHOLYHU� D� EDE�� ZKR� LV� DFWLYH� DW�
ELUWK�DQG�JRHV�KRPH�ZLWK� LWV�PRWKHU�ZLWKRXW�DQ��
LQWHUYHQWLRQV��

'HOD�HG� FU�� RI� D� QHRQDWH� GXH� WR� DQWHQDWDO�
RU� LQWUDSDUWXP� DVSK�[LD�� UHTXLUHV� H[WHQVLYH�
LQWHUYHQWLRQV�RU�XQZDQWHG�PRUELGLW��RU�PRUWDOLW���
,Q� UHFHQW� �HDUV�� &HVDUHDQ� VHFWLRQ� UDWHV� KDYH�
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LQFUHDVHG� DQG� WKH� PRVW�FRPPRQ� LQGLFDWLRQ�EHLQJ�
IHWDO� GLVWUHVV�� )HWDO� GLVWUHVV� PD�� EH� GHILQHG� DV� D�
SK�VLRORJLFDO� VWDWH� LQ� ZKLFK� WKHUH� LV� PHWDEROLF�
DFLGRVLV� VHFRQGDU�� WR� K�SR[LD�� )HWDO� GLVWUHVV�
EDVLFDOO�� RFFXUV� GXH� WR� IHWDO� K�SR[LD� EHFDXVH� RI�
YDULRXV� UHDVRQV� HLWKHU� PDWHUQDO� RU� IHWDO� FDXVH��
1RQ�UHDVVXULQJ�IHWDO�VWDWXV�LV�QRW�DQ�DGYHUVH�HYHQW�
SHU� VH�� EXW� UDWKHU� DQ� LQGLFDWLRQ� RI� DQ� XQGHUO�LQJ�
FRQGLWLRQ� UHVXOWLQJ� LQ� WHPSRUDU�� RU� SHUPDQHQW�
R[�JHQ�GHSULYDWLRQ�WR�WKH�IHWXV�ZKLFK�PD��OHDG�WR�
IHWDO�K�SR[LD�DQG�PHWDEROLF�DFLGRVLV��

/DERU�LV�SHUKDSV�WKH�PRVW�VWUHVVIXO�SHULRG�WKDW�D�
KXPDQ�EHLQJ�HQGXUHV�GXULQJ�LWV�OLIHWLPH����KHDOWK��
IHWXV�KDV�LQEXLOW�PHFKDQLVPV�WR�WLGH�RYHU�WKHVH�VKRUW�
SHULRGV�RI�K�SR[LD�ZLWKRXW�DQ��FRQVHTXHQFHV��

'XULQJ� ODERU�� WKH� LQWHUPLWWHQW� XWHULQH�
FRQWUDFWLRQV� LPSHGH� WUDQVLHQWO�� WKH� SODFHQWDO�
FLUFXODWLRQ�� UHGXFLQJ� R[�JHQ� VXSSO�� WR� WKH� IHWXV��
:LWK� QRUPDO� XWHULQH� FRQWUDFWLRQV� DQG� QRUPDO�
IHWRSODFHQWDO� FLUFXODWLRQ�� WKH� IHWXV� FDQ� ZLWKVWDQG�
UHSHDWHG� LQWHUPLWWHQW� VWUHVV� ZLWKRXW� DQ�� KDUP��
:LWK� RQVHW� RI� FHUWDLQ� FRPSOLFDWLRQV�� WKLV� VWUHVV�
JHWV�DFFHQWXDWHG�WR�IHWDO�GLVWUHVV�DV�D�UHVXOW�RI�IHWDO�
K�SR[LD� DQG� DFLGRVLV�� 7KH� REVWHWULFLDQ� KDV� JUHDW�
UHVSRQVLELOLW�� WR� LGHQWLI�� WKH� SUREOHP� DQG� RIIHU�
WLPHO��LQWHUYHQWLRQ�WR�HQVXUH�SURSHU�TXDOLW��RI�OLIH�
IRU�WKH�XQERUQ�EDE��

0HGLFR�OHJDO� LVVXHV� VXUURXQGLQJ� IHWDO� DVSK�[LD�
FDQ�EH�GLYLGHG�LQWR�

‡� )DLOXUH�WR�DQWLFLSDWH

‡� )DLOXUH�WR�GLDJQRVH

‡� )DLOXUH�WR�WUHDW�LQ�WLPH�

+RZHYHU�� IHWXVHV� ZLWK� ERUGHUOLQH� UHVHUYHV�
GXH� WR� FKURQLF� XWHURSODFHQWDO� LQVXIILFLHQF�� PD��
GHFRPSHQVDWH� DQG� VKRZ� VLJQV� RI� RYHUW� DVSK�[LD�
GXULQJ� ODERU�� ,QWUDXWHULQH�K�SR[LD�FDQ� OHDG� WR����
����RI�SUHYHQWDEOH�VWLOO�ELUWKV���

�DW�RS��V�ROR���RI�IHWDO�G�VW�HVV

�� VWDWH� LQ� ZKLFK� QRUPDO� IHWDO� IXQFWLRQ� LV� VR�
GHUDQJHG� DV� WR� PDNH� GHDWK� RU� SHUPDQHQW� LQMXU��
LQ� XWHUR� D� SUREDELOLW�� ZLWKLQ� VKRUW� WLPH� LQWHUYDO���
)HWDO� GLVWUHVV� �IHWDO� FRPSURPLVH�� LV� D� V�QGURPH�
FRPSOH[� RI� LQWUDXWHULQH� IHWDO� MHRSDUG�� DQG� LV�
D� UHVXOW� RI� LQWUDXWHULQH� IHWDO� K�SR[LD��� 1RUPDO�
WUDQVSODFHQWDO�UHVSLUDWRU��JDV�H[FKDQJH�UHTXLUHV�DQ�
HIILFLHQW�LQWHUSOD��RI�FLUFXPVWDQFHV�WKDW�IXQFWLRQ�LQ�
D�FRRUGLQDWHG�PDQQHU�WR�PHHW�UHTXLUHPHQWV�RI�IHWDO�
JURZWK�DQG�GHYHORSPHQW�

7KHUH� DUH� LQKHUHQW� IHDWXUHV� LQ� IHWXV� ZKLFK�
VXSSRUW�IHWDO�R[�JHQDWLRQ�LQ�DGYHUVH�FRQGLWLRQV�

‡� The�higher�af�nity�for�oxygen�of�fetal�Hb.

‡� 1DWXUH� RI� KHPRJORELQ� GLVVRFLDWLRQ� RI� IHWDO�
KHPRJORELQ�� 7KH� IHWDO� R[�KHPRJORELQ�
GLVVRFLDWLRQ� SURYLGHV� D� PHFKDQLVP� IRU� WKH�
UHOHDVH�RI�UHODWLYHO��ODUJH�DPRXQWV�RI�R[�JHQ�
LQ�ORZ�R[�JHQ�WHQVLRQ�UDQJHV�

‡� 7KH�XSWDNH�RI�2
�
�E��IHWDO�+E�LQ�WKH�SODFHQWD�

DORQJ� ZLWK� LQFUHDVHG� DFFXPXODWLRQ� RI� &2
�
��

VKLIWV�WKH�GLVVRFLDWLRQ�IXUWKHU�WR�WKH�OHIW�

‡� ●�In� the� tissues,� reverse� effect� occurs� with�
LQFUHDVHG� DFLGLW��� DW� ORZ� R[�JHQ� WHQVLRQV�
R[�KHPRJORELQ� �LHOGV� JUHDWHU� R[�JHQ�
UHOHDVH��GLVVRFLDWLRQ�FXUYH�VKLIWHG�WR�ULJKW��

&�86(6�2)�)(7�/��,675(66

�h )HWDO���SR�LD

‡� Decreased� intervillous� blood� �ow� and�
SODFHQWDO�WUDQVIHU

‡� ([FHVVLYH�XWHULQH�DFWLRQ

‡� 2[�WRFLQV� DQG� SURVWDJODQGLQV� PD��
LQFUHDVH� XWHULQH� WRQH� DQG� UDLVH� WKH�
LQWUDXWHULQH�WRQH�DV�ZHOO�DV�WKH�IUHTXHQF��
DQG�GXUDWLRQ�RI�FRQWUDFWLRQV�

‡� �EUXSWLR� SODFHQWDH� PD�� LQFUHDVH� XWHULQH�
WRQH� DQG� UDLVH� WKH� LQWHUYLOORXV� SUHVVXUH�
HQRXJK� WR� LPSHGH� WKH� LQWHUYLOORXV�
FLUFXODWLRQ�

�h +�SRWHQVLRQ

�h +�SRYRODHPLD��H�J��DQWHSDUWXP�KHPRUUKDJH

�h 5HJLRQDO�DQHVWKHVLD��H�J��HSLGXUDO���VSLQDO

�h 'UXJ�VLGH�HIIHFW�QDUFRWLFV��WRFRO�WLFV

�h 6XSLQH�K�SRWHQVLRQ�

�h Decreased�Umbilical�Blood��ow

‡� ,QWUDXWHULQH�FRUG�FRPSUHVVLRQ

‡� &RUG�HQWDQJOHPHQW

‡� 3RVLWLRQDO� FRUG� FRPSUHVVLRQ� LQ�XWHUR��
DJJUDYDWHG�E��ROLJRK�GUDPQLRV

‡� 3520�� SURORQJHG� GUDLQLQJ�� GU�� ODERXU�
DQG�FRUG�FRPSUHVVLRQ

‡� 6KRUW�FRUG��DQG�NQRWV�LQ�WKH�FRUG

‡� &RUG�SURODSVH

�h �HFUHDVHG�PDWHUQDO�R��JHQDWLRQ

‡� &�DQRWLF�+HDUW�GLVHDVH

‡� &KURQLF�SXOPRQDU��GLVHDVH

�OND�3DWLO���DNUXWL�*DQOD��+DUVKDOL�7XNQDLW��H��DO���FXWH�)HWDO�'LVWUHVV
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�OND�3DWLO���DNUXWL�*DQOD��+DUVKDOL�7XNQDLW��H��DO���FXWH�)HWDO�'LVWUHVV

‡� 6HYHUH�DQHPLD

‡� (FODPSVLD�RU�HSLOHSWLF�VHL]XUH

�h )HWDO�DQDHPLD

‡� 6HYHUH�LVRLPPXQL]DWLRQ

‡� 7ZLQ�WR�WZLQ�WUDQVIXVLRQ

‡� 9DVD�SUDHYLD

‡� ,QWUDXWHULQH� YLUDO� LQIHFWLRQ� FDXVLQJ�
KHPRO�VLV��SDUYRYLUXV��GHQJXH��

�h )HWDO�UHVSRQVH�WR�K�SR�LD�ZLOO�GHSHQG�RQ

‡� �FXWHQHVV�RI�K�SR[LD

‡� 6HYHULW��RI�K�SR[LD

‡� 'XUDWLRQ�RI�LQVXOW

�FXWH� K�SR[LD� ZLOO� FDXVH� DQ� LQLWLDO� IDOO� LQ� )+5�

GXH� WR� FKHPLFDO� UHFHSWRU�PHGLDWHG� VWLPXODWLRQ�

DQG� ODWHU� GXH� WR� P�RFDUGLDO� K�SR[LD� OHDGLQJ� WR�

UHVSLUDWRU�� DFLGRVLV�� ,I� QRW� UHOLHYHG�� LW� OHDGV� WR�
PHWDEROLF�DFLGRVLV��GHFUHDVH�LQ�S+�DQG�LQFUHDVH�LQ�

EDVH�GHILFLW��7RWDO�VXGGHQ�FHVVDWLRQ�RI�R[�JHQDWLRQ�

ZLOO� DIIHFW� WKH� SRQWLQH� UHJLRQ� DQG� FDXVH� VXGGHQ�

IHWDO�GHDWK��*UDGHG�K�SR[LD�FDXVHV�QHFURVLV�RI�EDVDO�

JDQJOLD�DQG�K�SR[LF�HQFHSKDORSDWK����QWHSDUWXP�

VXUYHLOODQFH� LQ�QRUPDO�SUHJQDQF��VKRXOG�EHJLQ�DW�
���ZHHNV��,Q�KLJK�ULVN�FDVHV��LW�VKRXOG�EHJLQ�DW����

ZHHNV��+RZHYHU�� LQ�FDVHV�RI�VHYHUH�GLVHDVH�� VWDUWV�

VXUYHLOODQFH�DW����ZHHNV��

:KHQ� VLJQV� RI� LPPLQHQW� GLVWUHVV� DUH� QRWLFHG��

R[�JHQ� LV� DGPLQLVWHUHG� WR� WKH� PRWKHU� DQG� VKH�

LV� SODFHG� LQ� WKH� OHIW� ODWHUDO� SRVLWLRQ�� LQWUDYHQRXV�
IOXLG�LV�JLYHQ�WR�SUHYHQW�IHWDO�FRPSURPLVH�SHQGLQJ�

GHOLYHU���,Q�FDVHV�RI�IHWDO�GLVWUHVV��GHOLYHU��FDQ�EH�E��

FHVDUHDQ� VHFWLRQ� RU� LQVWUXPHQWDO� YDJLQDO� GHOLYHU��

GHSHQGLQJ� RQ� VWDJH� RI� ODERU�� �FFRUGLQJ� WR� WKH�

5R�DO�&ROOHJH�RI�2EVWHWULFLDQV�DQG�*�QDHFRORJLVWV�

�5&2*��FDWHJRUL]DWLRQ�RI�FHVDUHDQ�VHFWLRQ��5&2*�
FDWHJRU����LV�ZKHQ�WKHUH�LV�DQ�XUJHQW�WKUHDW�WR�WKH�

OLIH� RU� WKH� KHDOWK� RI� D� ZRPDQ� RU� IHWXV�� &HVDUHDQ�

VHFWLRQ�IRU�IHWDO�GLVWUHVV�LV�D�JUDGH���FHVDUHDQ�VHFWLRQ�

LQ�ZKLFK�VXUJHU��LV�H[SHFWHG�WR�EH�GRQH�ZLWKLQ����

PLQ� RI� PDNLQJ� WKH� GLDJQRVLV�� )HWDO� PRQLWRULQJ�

KHOSV� WR�GHWHFW�ZDUQLQJ�VLJQV�RI�IHWDO�GLVWUHVV�DQG�
KHOS�SUHYHQW�DFWXDO�GLVWUHVV�RU�FRPSURPLVH�RI�WKH�

EDE��� 'LVWUHVVHG� IHWXVHV� ZLOO� UHTXLUH� LQWHQVLYH�

UHVXVFLWDWLYH� FDUH� DQG� PRQLWRULQJ� DW� GHOLYHU���

�3*�5�VFRULQJ�LV�XVHG�WR�FDWHJRUL]H�DVSK�[LD�WKDW�

PD�� KDYH� RFFXUUHG�� 7KH� �3*�5� VFRUH� DW� �� PLQ�

XVXDOO��GHWHUPLQHV�WKH�UHVXVFLWDWLYH�PHDVXUH�WR�EH�
HPSOR�HG��7KLV��E��QHFHVVLW���KDV�WR�EH�FDUULHG�RXW�

LQ�WKH�GHOLYHU��URRP��

0HFR���P

0HFRQLXP� LV� WKH� ILUVW� LQWHVWLQDO� GLVFKDUJH� RI�
WKH� QHZERUQ� LQIDQW�� ,QWUDXWHULQH� VWUHVV� OLNH� DFXWH�
RU� FKURQLF� K�SR[LD� DQG�RU� ,QIHFWLRQ� DJDLQ� UHVXOW�
LQ�SDVVDJH�RI�PHFRQLXP�LQ�XWHUR��7KH�SUHVHQFH�RI�
PHFRQLXP�LQ� WKH�DPQLRWLF� IOXLG�LV�D�ZDUQLQJ�VLJQ�
RI�IHWDO�GLVWUHVV�

��VN�)DFWR�V

5LVN�IDFWRUV�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�RI�
SDVVDJH� RI� PHFRQLXP� DQG� VXEVHTXHQW�DVSLUDWLRQ�
DUH�

‡� 3RVW�WHUP�SUHJQDQF�

‡� 3UHHFODPSVLD

‡� (FODPSVLD

‡� 0DWHUQDO�K�SHUWHQVLRQ

‡� 0DWHUQDO�GLDEHWHV�PHOOLWXV

‡� �EQRUPDO� )+5� DQG� QRQ� UHDVVXULQJ� )+5�
WUDFLQJ

‡� ,QWUDXWHULQH�JURZWK�UHVWULFWLRQ

‡� Abnormal�biophysical�pro�le

‡� 2OLJRK�GUDPQLRV

‡� 0DWHUQDO�KHDY��VPRNLQJ

‡� &KURQLF�UHVSLUDWRU��RU�FDUGLRYDVFXODU�GLVHDVH�
LQ�WKH�PRWKHU

‡� 3UHVHQFH�RI�IHWDO�GLVWUHVV�

7KH�PHFRQLXP�LQ�WKH�DPQLRWLF�IOXLG�LV�FDXVHG�E��
UHOD[DWLRQ�RI�WKH�DQDO�PXVFXODU�VSKLQFWHU��LQGXFHG�E��
WKH�IDLOXUH�RI�R[�JHQDWLRQ�RI�WKH�IHWDO�EORRG��FDXVLQJ�
IHWDO� DFLGHPLD� DQG� VWLPXODWLQJ� WKH� YDJXV� QHUYH�
IROORZHG� E�� LQWHVWLQDO� SHULVWDOVLV� VR� WKDW� WKH� DQDO�
VSKLQFWHU� RSHQV�� (YHQ� VR�� REVWHWULFLDQV� KDYH� ORQJ�
UHDOL]HG�WKDW� WKH�SUHVHQFH�RI�PHFRQLXP�DW�GHOLYHU��
LV�D�SUREOHP�LQ�SUHGLFWLQJ�IHWDO�GLVWUHVV�RU�DVSK�[LD�
�:LOOLDPV�� ������� 7KHUH� LV� VWLOO� D� ORW� RI� FRQWURYHUV��
UHJDUGLQJ� ZKHWKHU� PHFRQLXP� DPQLRWLF� IOXLG� LV� D�
VLJQ� RI� IHWDO� LQWHVWLQDO�PDWXULW�� RU� D� ULVN� IDFWRU� IRU�
LQWUDXWHULQH� IHWDO� GLVWUHVV� LQ� WKH� IHWXV�� 0HGLFDO�
SHUVRQQHO�LV�DGYLVHG�WR�EH�DEOH�WR�VFUHHQ�DQG�UHFRUG�
ULVN�IDFWRUV�FDXVLQJ�IHWDO�GLVWUHVV�GXULQJ�LQWUDXWHULQH�
IURP� DQ� HDUO�� DJH� IRU� SODQQLQJ� WKH� SUHYHQWLRQ� RI�
PHFRQLXP�PL[HG�DPQLRWLF�IOXLG�LQ�SDWLHQW��

0D�D�HPH�W�RI�)HWDO���VW�HVV

�h 3HUWLQHQW�KLVWRU�

‡� 'HFUHDVH�LQ�IHWDO�SHUIXVLRQ�GXULQJ�ODERXU�FDQ�
RFFXU�PRUH�RIWHQ�LQ�KLJK�ULVN�SUHJQDQFLHV�
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‡� +�SHUWHQVLRQ�FRPSOLFDWLQJ�SUHJQDQF�

‡� 0DWHUQDO�GLDEHWHV

‡� 7KLUG�WULPHVWHU�EOHHGLQJ

‡� 3RVW�WHUP�SUHJQDQFLHV

‡� 3UHWHUP�ODERU��3520

‡� +�R�VPRNLQJ��GUXJ�DEXVH

�h &RUUHODWLYH�IHWDO�FRQGLWLRQV�LQFO�GH�

‡� ,8*5

‡� 2OLJRK�GUDPQLRV

‡� Disturbed�Doppler�umbilical�blood��ow

‡� &RQJHQLWDO�DQRPDOLHV

‡�Meconium�in�amniotic��uid

‡� �EQRUPDO� ()+50� SDWWHUQV� RQ� 167� RU�
GXULQJ�/DERXU

�h &R�QVHOOLQJ

�» 3DWLHQWV�DW�ULVN�VKRXOG�EH�FRXQVHOOHG�DERXW�

‡� 1DWXUH�RI�ULVN�IDFWRUV�SUHVHQW

‡� 0DWHUQDO�DQG�IHWDO�ULVNV�LQYROYHG

‡� Risks�and�bene�ts�of�induced�labour

‡� /DERU�DXJPHQWDWLRQ

‡� 8VH�RI�DPQLRWRP��DQG�R[�WRFLQ

�h 3DWLHQWV�VKR�OG�DOVR�EH�LQIRUPHG�RI�

‡� 6XUYHLOODQFH�WRROV

‡� 5HVXVFLWDWLRQ�PHDVXUHV

‡� 3URYLGH� LQIRUPDWLRQ� DERXW� GHOLYHU��
LQWHUYHQWLRQV�

��G�FDW�R�V�IR��(OHFW�R��F�)HWDO�0R��WR����

�h 0DWHUQDO

‡� +�SHUWHQVLRQ

‡� 3UHJHVWDWLRQDO�GLDEHWHV

‡� 3UHYLRXV�FHVDUHDQ�VHFWLRQ

‡� ,QGXFHG�RU�DXJPHQWHG�ODERU

‡� &KRULRDPQLRQLWLV

‡� �QWLSKRVSKROLSLG�DQWLERG��V�QGURPH

‡� 2OLJRK�GUDPQLRV

�h )HWDO

�h Meconium�stained�amniotic��uid

�h )HWDO�JURZWK�UHVWULFWLRQ

‡� 0XOWLSOH�SUHJQDQF�

‡� 3UHPDWXULW�

‡� 3RVWWHUP

‡� 3UHYLRXV�LQWUDSDUWXP�DVSK�[LD�GHDWK�

�h ,QWHUPLWWHQW�D�VF�OWDWLRQ

‡� %DVHOLQH�IHWDO�KHDUW�UDWH

‡� 1RUPDO����������ESP

‡� �FFHOHUDWLRQV� �� �EUXSW� ULVH� ���ESP� DERYH�
EDVHOLQH� ODVWLQJ�������VHFRQGV� ��5HDVVXULQJ�
VLJQ

‡� 'HFHOHUDWLRQV����EUXSW�GURS�EHORZ�EDVHOLQH�
/DVWLQJ� ������ VHFRQGV� �� &DQQRW� GLDJQRVH�
HWLRORJ�

‡� 7DFK�FDUGLD���)HWDO�KHDUW�UDWH�DERYH�����ESP�
IRU�����PLQXWHV

‡� %UDG�FDUGLD� �� )HWDO� KHDUW� UDWH� EHORZ� ����
ESP�IRU�����PLQXWHV�

��H� �D�VHV� IR�� )HWDO� �DF��FD�G�D� D�G�
��DG�FD�G�D

�h 7DFK�FDUGLD��KHDUW�UDWH�RI������ESP�

�h &D�VHV�RI�WDFK�FDUGLD

‡� 0DWHUQDO�IHYHU

‡� &KRULRDPQLRQLWLV

‡� %�6�PSDWKRPLPHWLFV

‡� )HWDO�FRPSURPLVH

‡� %UDG�FDUGLD��KHDUW�UDWH�RI�����ESP�

�h &D�VHV�RI�EUDG�FDUGLD

‡� +HDG�FRPSUHVVLRQ

‡� )HWDO�FRPSURPLVH��

)HWDO��HD�W��DWH�0R��WR�����E����VF�OWDW�R�

,Q�D�SRRU�UHVRXUFH�FRXQWU��OLNH�RXUV��PRVW�RI�WKH�
ODERU� LV� PDQDJHG� E�� LQWHUPLWWHQW� IHWDO� KHDUW� UDWH�
PRQLWRULQJ�E��VWHWKRVFRSH�RU�IHWRVFRSH���:H�IROORZ�
WKH�JXLGHOLQHV�ODLG�GRZQ�E���&2*������

7LPH�LQWHUYDO�IRU�LQWHUPLWWHQW�DXVFXOWDWLRQ�LQ�ODERXU

,QWHUPLWWHQW�
D�VF�OWDWLRQ�LQ�ODERU

7LPH�LQWHUYDO�
LQ�ORZ�ULVN�
SUHJQDQF�

7LPH�LQWHUYDO�
LQ�KLJK�ULVN�
SUHJQDQF�

�FWLYH�SKDVH�RI�

�VW�VWDJH�RI�ODERU ���PLQXWHV ���PLQXWHV

�QG�VWDJH�RI�ODERU ���PLQXWHV ��PLQXWHV

�OND�3DWLO���DNUXWL�*DQOD��+DUVKDOL�7XNQDLW��H��DO���FXWH�)HWDO�'LVWUHVV

1RWH�� (YHU�� WLPH� WKH� IHWDO� KHDUW� UDWH� VKRXOG�
EH� DXVFXOWDWHG� IRU� D� FRPSOHWH� �� PLQXWH� VWDUWLQJ�
LPPHGLDWHO�� DIWHU� WKH� XWHULQH� FRQWUDFWLRQ�� )RU�
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�OND�3DWLO���DNUXWL�*DQOD��+DUVKDOL�7XNQDLW��H��DO���FXWH�)HWDO�'LVWUHVV

RSWLPDO�UHVXOWV�RI�LQWHUPLWWHQW�DXVFXOWDWLRQ���O�UDWLR�
RI�PLGZLIH�GRFWRU�DQG�SDWLHQW�VKRXOG�EH�WKHUH��

7KH� LQFUHDVHG� FLWDWLRQ� RI� IHWDO� GLVWUHVV� DV� DQ�
LQGLFDWLRQ� RI� FHVDUHDQ� VHFWLRQ� GXULQJ� WKH� ODVW� WZR�
GHFDGHV� UDLVHV� WKH� VXVSLFLRQ� WKDW� HOHFWURQLF� IHWDO�
PRQLWRULQJ�LQWHUSUHWDWLRQ�KDV�EHFRPH�PRUH�UHIOHFWLYH�
RI�WKH�OHJDO�FOLPDWH�WKDQ�RI�WKH�IHWDO�FRQGLWLRQ��7KLV�
OLPLWDWLRQ� RI� &7*� LQ� SUHGLFWLQJ� DGYHUVH� QHRQDWDO�
RXWFRPHV� KDV� OHG� WR� WKH� GHYHORSPHQW� RI� QHZHU�
WHFKQRORJLHV� OLNH� (&*� WR� LPSURYH� WKH� SUHGLFWLYH�
YDOXH� RI� IHWDO� PRQLWRULQJ�� &XUUHQWO��� WKH� XVH� RI�
67� DQDO�VLV� RI� WKH� IHWDO� (&*� LQ� FRQMXQFWLRQ� ZLWK�
FRQYHQWLRQDO�&7*�KDV�EHHQ�VKRZQ�WR�UHGXFH�ERWK�
WKH� UDWHV� RI� RSHUDWLYH� GHOLYHULHV� IRU� IHWDO� GLVWUHVV�
DQG� PHWDEROLF� DFLGRVLV� GXULQJ� ELUWK�� 7KH� XVH� RI�
RWKHU�PRGDOLWLHV�OLNH�IHWDO�(&*�DV�DQ�DGMXQFW�WR�&7*�
PD��KHOS�LQ�LPSURYLQJ�WKH�SUHGLFWLYH�YDOXH�RI�IHWDO�
PRQLWRULQJ��,Q�DGGLWLRQ�DQ�RYHUDOO�DVVHVVPHQW�RI�WKH�
SDWLHQW�V�GHWDLOV�PD��KHOS� WR�GLIIHUHQWLDWH�EHWZHHQ�
IHWXVHV� WKDW� UHTXLUH�SURPSW�GHOLYHU��DQG� WKH� IHWXV�
QRW�DFWXDOO��LQ�DFXWH�GLVWUHVV��

��WH�S�HWDW�R��RI�D��(OHFW�R��F�)HWDO�0R��WR�����
��DS�

,QWHUSUHWDWLRQ� RI� DQ� HOHFWURQLF� IHWDO� PRQLWRULQJ�
JUDSK�UHTXLUHV�PHQWLRQ�RI�WKH�IROORZLQJ�

‡� %DVHOLQH�IHWDO�KHDUW�UDWH��LQ�ESP�

‡� %DVHOLQH� YDULDELOLW�� �QRUPDO�� GHFUHDVHG��
DEVHQW�

‡� 3UHVHQFH� RI� DFFHOHUDWLRQV� �GXUDWLRQ� DQG�
HOHYDWLRQ�DERYH�EDVHOLQH�

‡� 3UHVHQFH�RI�GHFHOHUDWLRQV��GXUDWLRQ��GHFUHDVH�
EHORZ�EDVHOLQH��DQG�UHODWLRQ�WR�FRQWUDFWLRQ�

‡� (DUO�

‡� /DWH

‡� 9DULDEOH�

�GYDQWDJHV� RI� H�WHUQDO� HOHFWURQLF� PRQLWRULQJ�
DUH�

‡� 7KH�PHPEUDQH�UHPDLQV� LQWDFW� DQG�GRHV�QRW�
LQYROYH�IHWDO�KHDG�FOLSV�

�LVDGYDQWDJHV�LQFO�GH�

‡� Dif�culty� in� assessment� of� beat� to� beat�
YDULDELOLW�

‡� 4XDOLW��RI� WUDFLQJ�GHSHQGV�RQ�SDWLHQW�EHLQJ�
UHODWLYHO��LPPRELOH

‡� 0RYHPHQW�FDQ�JLYH�DUWLIDFW��

0HDQV�RI� LQFUHDVLQJ� WKH� SUHFLVLRQ�RI� IHWDO�KHDUW�
UDWH�PRQLWRULQJ� LQ�GHWHFWLQJ� IHWDO�GLVWUHVV� LV�PRUH�
IUHTXHQW�EXW�VHQVLEOH�XVDJH�RI�IHWDO�EORRG�VDPSOLQJ�

5RXWLQH� XPELOLFDO� FRUG� EORRG� DQDO�VLV� VKRXOG�
EH�HQFRXUDJHG� DV� D� VLPSOH� PHDQV� RI� DXGLWLQJ� WKH�
LQFLGHQFH�RI�VHYHUH�DFLGRVLV�DW�ELUWK�DQG�WKH�YDOXH�
RI�FOLQLFDO�PDQDJHPHQW�LQ�GHWHFWLQJ�RU�SUHYHQWLQJ�
LW��7KHUH�DUH�REYLRXV�SUREOHPV�ZLWK�ERWK�VHOHFWLYH�
DQG� XQLYHUVDO� SROLFLHV� IRU� FRQWLQXRXV� IHWDO� KHDUW�
UDWH�PRQLWRULQJ��,W�LV�WKH�UHVSRQVLELOLW��RI�LQGLYLGXDO�
REVWHWULF� XQLWV� WR� IRUPXODWH� WKHLU� RZQ� SROLFLHV� DV�
JRYHUQHG�E��WKHLU�RZQ�UHVRXUFHV�DQG�SRSXODWLRQV�
DQG� WR� DXGLW� WKH� YDOXH� RI� WKHLU� RZQ� REVWHWULF�
PDQDJHPHQW��

&21&/86,21

7KH� DLP� RI� REVWHWULFLDQV� LV� WR� PRQLWRU� ODERXU�
VR� DV� WR� GHOLYHU� D� KHDOWK�� EDE��� 7KH� DLP� RI� IHWDO�
VXUYHLOODQFH� LV� WR� SUHGLFW� WKH� SRWHQWLDO� DGYHUVH�
HYHQWV�E��GHWHFWLQJ�ZDUQLQJ�VLJQV�DQG�WR�XQGHUWDNH�
WLPHO�� LQWHUYHQWLRQV� WR� SUHYHQW� IHWDO� GHPLVH��
,GHQWLILFDWLRQ� RI� KLJK� ULVN� SUHJQDQFLHV� WKDW� FDQ�
FDXVH� XWHUR�SODFHQWDO� LQVXIILFLHQF�� VKRXOG� EH� WKH�
SULPDU��DLP�IRU�SUHYHQWLRQ�VWUDWHJ��

5()(5(1&(6

��� 6KHUUHOO� +�� &OLIWRQ� 9�� .XPDU� 6�� 3UHGLFWLQJ�
LQWUDSDUWXP� IHWDO� FRPSURPLVH� DW� WHUP� XVLQJ�
WKH� FHUHEURSODFHQWDO� UDWLR� DQG� SODFHQWDO� JURZWK�
IDFWRU� OHYHOV� �3520,6(�� VWXG��� UDQGRPL]HG�
FRQWUROOHG�WULDO�SURWRFRO��%0-�2SHQ�������

��� 6HHPD� +DNLP�� =2+5�� 0RKVLQ�� ,PDP� �FXWH�
)HWDO� DVSK�[LD�� 3DQNDM� 'HVDL� UHFHQW� WUHQGV� LQ�
REVWHWULFV�DQG�J�QHFRORJ����%�,�SXEOLFDWLRQ�1HZ�
'HOKL�����

��� 6DKX�'��3DWKDN�9��6WXG��WR�HYDOXDWH�FRUUHODWLRQ�
EHWZHHQ�LPPHGLDWH�IHWDO�RXWFRPH��FRUG�EORRG�S+�
DQG� FDXVHV� RI� IHWDO� GLVWUHVV� LQ� ORZ� ULVN� SDWLHQWV�
XQGHUJRLQJ�HPHUJHQF��FHVDUHDQ�VHFWLRQ��,QGLDQ�-�
2EVWHW�*�QHFRO�5HV�������������������

��� 1HHUDMD� 6�� 3DULPDOD� 6�� )DWKLPD� 1�� 6WXG�� RI�
LQWUDSDUWXP� IHWDO� GLVWUHVV� ZLWK� WKH� KHOS� RI�
FDUGLRWRFRJUDSK�� DQG� LWV� FRUUHODWLRQ� ZLWK�
XPELOLFDO� FRUG� EORRG� VDPSOLQJ�� ,QW� -� 5HSURG�
&RQWUDFHSW�2EVWHW�*�QHFRO���������������

��� 6KLULVK� 'DIWDU�� 6K�DP� 'HVDL�� )HWDO� GLVWUHVV� LQ�
ODERXU�� 6KLULVK� 'DIWDU�� 6K�DP� 'HVDL� VHOHFWHG�
WRSLFV� LQ� REVWHWULFV� �QG� J�QHFRORJ���� %,�
3XEOLFDWLRQ�1HZ�'HOKL�����

��� 'U�� 6D�DOL� 9�� 3DVKWH�� 'U�� 6�� 6�� &KRXGKDUL��
'LDJQRVLV�DQG� 0DQDJHPHQW�RI�)HWDO�'LVWUHVV����
UHYLHZ� EDVHG� RQ� 0RGHUQ� FRQFHSW� DQG� DQFLHQW�
��XUYHGLF� *UDQWKDV�� (XURSHDQ� -RXUQDO� RI�
%LRPHGLFDO� DQG� 3KDUPDFHXWLFDO� 6FLHQFHV� ������
9ROXPH����,VVXH�������������
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��� +ROODQG�DQG�%UHZV�)HWDO�'LVWUHVV��1RQ�UHDVVXULQJ�
IHWDO� VWDWXV�� +ROODQG� DQG� %UHZV� 0DQXDO� RI�
REVWHWULFV�(OVHYLHU�1HZ�'HOKL���WK�HGLWLRQ�

��� 6XVKPLWD�0DOLN�0HFRQLXP�VWDLQHG�EDE��6XFKLWD�
3DQGLW�� 5HHQD� :DQL� PDQXDO� IRU� REVWHWULFV� DQG�

J�QHFRORJ��SUDFWLWLRQHUV�)2*6,�3XEOLFDWLRQ�1HZ�
'HOKL������

��� 6XGKD� 6DOKDQ� 'LY�D� 3DQGH��� ,QGLUD� *DQHVKDQ�
,QWUDSDUWXP� IHWDO� PRQLWRULQJ� 6XGKD� 6DOKDQ� ��
WH[WERRN�RI�REVWHWULFV�-D�SHH�1HZ�'HOKL������

®²®²²®²® v

�OND�3DWLO���DNUXWL�*DQOD��+DUVKDOL�7XNQDLW��H��DO���FXWH�)HWDO�'LVWUHVV


