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2U����DO���V�DUFK��U��FO�

+HPDWRORJLFDO�3DUDPHWHUHV�LQ�1HRQDWDO�6HSVLV�LQ�5HODWLRQ��LWK�
%DFWHULRORJLFDO�3URILOH

5DMHVK�3DUD���6XVKPWD�+�

�XWKRU�V��IILOLDWLRQ�� ��VVRFLDWH�3URIHVVRU�� �7XWRU��'HSDUWPHQW�RI�3DWKRORJ\��%LGDU� ,QVWLWXWH�RI�0HGLFDO�
6FLHQFHV��%LGDU��.DUQDWDND���������,QGLD�

&RUUHVSRQGLQJ��XWKRU��6XVKPWD�+��7XWRU��'HSDUWPHQW�RI�3DWKRORJ\��%LGDU�,QVWLWXWH�RI�0HGLFDO�6FLHQFHV��
%LGDU��.DUQDWDND���������,QGLD�

(�PDLO��VXVKPLWD�UN���#JPDLO�FRP

�EVWUDFW

�DFNJUR��G��6HSWLFDHPLD�LV�RQH�RI�WKH�OHDGLQJ�FDXVHV�RI�PRUWDOLW\�DQG�PRUELGLW\�LQ�WKH�QHRQDWHV��HVSHFLDOO\�LQ�WKH�
GHYHORSLQJ�FRXQWULHV�OLNH�,QGLD��

�EMHF�L�H�� 7R� HYDOXDWH� WKH� XVHIXOQHVV� RI� KHPDWRORJLFDO� SDUDPHWHUV� XVLQJ� KHPDWRORJLFDO� VFRULQJ� V\VWHP� DQG�
&53�LQ�WKH�HDUO\�GLDJQRVLV�RI�QHRQDWDO�VHSVLV�DQG�WR�VWXG\�UHODWLRQVKLS�EHWZHHQ�WKH�KHPDWRORJLFDO�YDULDEOHV�DQG�
EDFWHULRORJLFDO�SURILOH��

�H�KRGV�D�G��D�HULDOV��'RFXPHQWLQJ�WKH�GDWD�LQ�WKH�3HUIRUPD������FDVHV�ZHUH�XQGHUJRQH�IRU�WKH�PHDVXUHPHQW�RI�
KDHPDWRORJLFDO�SDUDPHWHUV�DFFRUGLQJ�WR�KDHPDWRORJLFDO�VFRULQJ�V\VWHP�DQG�IROORZHG�E\�FRUUHODWLRQ�ZLWK�FXOWXUH�
SURILOH�

�HV�O�V��7KH�+66�VFRUH�SHUIRUPDQFH�ZDV�DQDO\VHG�DQG�WKDW�,1&�IROORZHG�E\�,��0�DWLR�VKRZHG�KLJKHVW�VHQVLWLYLW\��
3ODWHOHW�FRXQW�KDG�KLJKHVW�QHJDWLYH�SUHGLFDWLYH�YDOXH��&XOWXUH�SURILOH�VKRZHG�������RI�SRVLWLYH�UHVXOWV��

&R�FO�VLR���7KH�VWXG\�RI�KHPDWRORJLFDO�SDUDPHWHUV�XVLQJ�KHPDWRORJLFDO�VFRULQJ�V\VWHP�ZLWK�EORRG�FXOWXUH�LQ�WKH�
HDUO\�VFUHHQLQJ�DQG�GLDJQRVLV�RI�QHRQDWDO�VHSVLV�DLGV�LQ�WLPHO\�WUHDWPHQW��GHFUHDVLQJ�WKH�QHRQDWDO�PRUELGLW\�DQG�
PRUWDOLW\�

.H��RUGV��+DHPRWRORJLFDO�SDUDPHWHUV��3UHWHUP��%ORRG�FXOWXUH�

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

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

+R��WR�FLWH�WKLV�DUWLFOH�

5DMHVK�3DUD��6XVKPWD�+��+HPDWRORJLFDO�3DUDPHWHUHV�LQ�1HRQDWDO�6HSVLV�LQ�5HODWLRQ�ZLWK�%DFWHULRORJLFDO�
3URILOH��,QGLDQ�-�3DWKRO�5HV�3UDFW�������������������

,QWURGXFWLRQ

,Q�GHYHORSLQJ�FRXQWULHV�OLNH�,QGLD��QHRQDWDO�VHSVLV�
SRVHV�PRVW�FRPPRQ�FDXVHV�RI�KHDOWK�EXUGHQ�DPRQJ�
WKH�QHZERUQ�DQG�LW�LV�WKH�PRVW�FRPPRQ�UHDVRQV�IRU�
DGPLVVLRQ�WR�QHRQDWDO�LQWHQVLYH�FDUH�XQLWV�LQ�VXFK�
FRXQWULHV��6DGO\��WKH� LQFLGHQFH�RI�FOLQLFDO�QHRQDWDO�
VHSVLV�LQ�,QGLD��������������������OLYH�ELUWKV��LV�WKH�
KLJKHVW� LQ� WKH�ZRUOG�ZLWK� WKH�FDVH� IDWDOLW\� UDWH� RI�
VHSVLV� DPRQJ� QHRQDWHV� UDQJLQJ� IURP� ���� WR� ����
LQ� RXU� FRXQWU\��� 7KLV� QXPEHU� SRVVLELO\� XQGHU�
recorded� as� many� hospitals� lack� con�rmatory�
PHWKRG� IRU� VHSVLV� DQG� WUHDWPHQW� LV� JLYHQ� RQO\�
EDVHG�RQ�FOLQLFDO�JURXQGV��

:RUOG�ZLGH�QHRQDWDO� VHSVLV� LV� WKH� VHFRQG�PRVW�
FRPPRQ�IRU�WKH�QHRQDWDO�PRUELGLW\�DQG�PRUWDOLW\�

LQVSLWH� RI� LPSURYHPHQW� LQ� KHDOWK� FDUH� V\VWHP�
OHDGLQJ� WR� �������� DQQXDO� GHDWKV� ZRUOGZLGH��

�FFRUGLQJ�WR�WKH�*OREDO�6HSVLV��OOLDQFH��LQIHFWLRQV�
leading�to�sepsis�are�responsible�for�about�one-�fth�

RI�WKH�ZRUOG�V�DQQXDO�����PLOOLRQ�QHRQDWDO�GHDWKV��

Neonatal�sepsis�by�de�nition�is�systemic�response�

to�infection�in�the��rst�month�of�the�life�characterised�
E\�EDFWHUDHPLD�SUHVHQWLQJ�ZLWK�V\VWHPLF�VLJQV�DQG�

V\PSWRPV�RI�LQIHFWLRQ���Neonatal�sepsis�is�classi�ed�
LQWR� HDUO\� RQVHW� QHRQDWDO� VHSVLV� DQG� ODWH� RQVHW� RI�

QHRQDWDO�VHSVLV�ZLWK�SUHVHQWDWLRQ�����KU�RI�OLIH�DQG�
!���KU�RI�OLIH�UHVSHFWLYHO\��(DUO\�RQVHW�VHSWLFHPLD�LV�

usually� caused�most� commonly� by� bacterial� �ora�
RI�PDWHUQDO�ELUWK�FDQDO��ZKLOH�ODWH�RQVHW�VHSWLFHPLD�

UHSUHVHQWV�QRVRFRPLDO�LQIHFWLRQV�E\�RUJDQLVPV�WKDW�
FRORQL]H�QHZERUQV��
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7KH�PRGH�RI�HQWU\�RI�WKH�LQIHFWLYH�RUJDQLVP�FDQ�
EH� YLD� EORRG�� PXFRVD� RU� XPELOLFDO� FRUG�� %DFWHULD�
DFFHVV� WKH� EORRGVWUHDP� OHDGLQJ� WR� JHQHUDOLVHG�
DQG� PXOWLV\VWHP� LQYROYHPHQW� RU� OHVV� FRPPRQO\�
ORFDOLVHG�WR�VLQJOH�RUJDQ�OLNH�OXQJV��EUDLQ�HWF�

1HRQDWDO� VHSVLV� SRVHV� D� GLDJQRVWLF� FKDOOHQJH�
WR� WKH� QHRQDWRORJLVWV� GXH� WR� D� ODFN� RI� REMHFWLYH�
HYDOXDWLRQ��� 7KH� QHRQDWDO� SHULRG� LV� SURQH� IRU�
LQIHFWLRQ� HYHQ� DIWHU� LPSURYHPHQW� LQ� KHDOWK� FDUH�
EHFDXVH�RI�KRVW�IDFWRUV�OLNH�IUDJLOH�LPPXQH�V\VWHP�
DQG�ODFN�RI�VLQJOH�PHWKRG�RI�LQYHVWLJDWLRQ�ZKLFK�KDV�
KLJK�SRVLWLYH�SUHGLFWLYH�YDOXH�DQG�DW�WKH�VDPH�WLPH�
WKLV�WHVW�LV�HDV\�WR�SHUIRUP��TXLFN��ORZ�FRVW��HDVLO\�
DYDLODEOH� DQG� DFFHSWDEOH�� 8QIRUWXQDWHO\� QR� VXFK�
LGHDO�WHVW�LV�DYDLODEOH�DFFRUGLQJ�OLWHUDWXUHV�EXW�LW�LV�
IRXQG�WKDW�FRPELQDWLRQ�RI�WHVWV�FDQ�JLYH�PD[LPXP�
GLDJQRVWLF� YDOXH� ZKLFK� FDQ� DYRLG� WKH� XQZDQWHG�
HPSLULFDO� DQWLELRWLF� WUHDWPHQW� ZKLFK� EXUGHQ� WKH�
SDWLHQWV�ZLWK�DQWLELRWLF�UHVLVWDQFH��LQFUHDVHG�OHQJWK�
of� hospital� stay� along�with� �nancial� stress� to� the�
IDPLO\�LQ�GHYHORSLQJ�FRXQWU\�OLNH�,QGLD��

/RRNLQJ�DW�WKH�RSWLRQV�IRU�GLDJQRVLV�RI�QHRQDWDO�
VHSVLV�� ELRPDUNHUV� OLNH� 6XUIDFH�PDUNHUV�� JHQRPLF�
VWXG\�� OHYHOV� RI�F\WRNLQHV�DQG�FKHPRNLQHV��VHUXP�
DP\ORLG���FDQ�EH�FRVWO\��XQDYDLODEOH�HYHQ� LI� WKH\�
SURPLVH�KLJKHU�SRVLWLYH�SUHGLFWLYH�YDOXH�

Gold�standard�for�con�rmation�of�neonatal�sepsis�
LV�%DFWHULDO�FXOWXUH�EXW�WKH�FXOWXUH�UHSRUW�FRPH�ODWH�
UHTXLUHV� DW� OHDVW� ��� KRXU� DQG� FXOWXUH� UHSRUWV� FDQ�
EH� IDOVH�QHJDWLYH�SRVVLEO\� EHFDXVH�RI� ORZ�YROXPH�
RI� EORRG� FROOHFWHG� DQG� SULRU� DQWLELRWLF� WUHDWPHQW��
1HRQDWRORJLVW�FDQQRW�DIIRUG�IRU�ODWH�UHSRUWV�DV�FDVHV�
RI�QHRQDWDO�VHSVLV�FDQ�GHWHULRUDWH�UDSLGO\��

5RGZHOO� 5� HW� DO���� LQ� ����� IROORZHG� D�
KDHPDWRORJLFDO� VFRULQJ� V\VWHP� �+66�� ZKLFK�
LQFOXGHG� FULWHULD� RI� HYDOXDWLQJ� SDUDPHWHUV� OLNH�
WRWDO�OHXFRF\WH�FRXQW��7/&���WRWDO�QHXWURSKLO��301��
FRXQW�� LPPDWXUH� 301� FRXQW�� ,PPDWXUH� WR� WRWDO�
301� UDWLRQ�� ,PPDWXUH� WR� PDWXUH� 301� FRXQW��
GHJHQHUDWLYH� FKDQJHV� LQ�301�DQG�SODWHOHW� FRXQW��
7KLV�VFRULQJ�V\VWHP�ZDV�XVHG� LQ�VWXGLHV�E\�'DWWD�
15�HW�DO����.KDLU�.%�HW�DO����RQ�HDUO\�RQVHW�QHRQDWDO�
VHSVLV�� %KDUDGZDM� 5� HW� DO���� E\� GLYLGLQJ� WKH� FDVHV�
EDVHG�RQ�(DUO\�RQVHW�QHRQDWDO�VHSWLFHPLD�DQG�/DWH�
RQVHW�QHRQDWDO�VHSWLFHPLD��0DNNDU�0�HW�DO���VWXGLHG�
cases�based�on�clinical��ndings�and�laboratory�data�
which�were�classi�ed�into�three�categories:�Sepsis,�
SUREDEOH�LQIHFWLRQ�DQG�QRUPDO�

0DQXFKD� 9� HW� DO���� XVHG� SDUW� RI� 5RGZHOO�V�
KDHPDWRORJLFDO� VFRULQJ� V\VWHP�� H[FOXGHG�
LPPDWXUH� QHXWURSKLO� FRXQW� DQG� GHJHQHUDWLYH�
FKDQJHV� VWXG\� LQ� QHXWURSKLO� DQG� DOVR� HYDOXDWHG�
&53� OHYHOV� LQ� FRPELQDWLRQ� ZLWK� WKH� VFRULQJ�

V\VWHP�� .ULVKQDPXUWK\� HW� DO���� used� a� modi�ed�
KDHPDWRORJLFDO� VFRULQJ� V\VWHP� ZKLFK� LQFOXGHG�
FRXQWLQJ�Q5%&��1XFOHDWHG�5HG�%ORRG�&HOO���DORQJ�
ZLWK�5RGZHOO�V�KDHPDWRORJLFDO�VFRULQJ�V\VWHP��

3UL\DQND�7�HW�DO�����XVHG�5RGZHOOV�VFRULQJ�V\VWHP�
DQG�FXOWXUH�VWXGLHV�RQ�WKH�FDVHV�ZKLFK�ZHUH�GLYLGHG�
LQWR�WKUHH�JURXSV��*URXS�,��5RGZHOOV�VFRUH�����DQG�
FXOWXUH� QHJDWLYH�� *URXS� ,,�� 5RGZHOOV� VFRUH�� �� RU�
��DQG� FXOWXUH�SRVLWLYH�RU�QHJDWLYH� DQG�*URXS� ,,,��
5RGZHOOV�VFRUH�!��ZLWK�FXOWXUH�SRVLWLYLW\��&�UHDFWLYH�
SURWHLQ�� 0LFUR�(65� DQG� 3URFDOFLWRQLQ� OHYHOV�ZHUH�
QRWHG�ZKHUHYHU�DYDLODEOH�

:LWK� KDYLQJ� WKLV� EDFNJURXQG� RI� NQRZOHGJH�
DERXW� WKH� RSWLRQV� IRU� HDUO\� GLDJQRVLV� RI� QHRQDWDO�
VHSVLV�� RXU� VWXG\� DLPV� DW� HVWDEOLVKLQJ� WKH� XWLOLW\�
RI� KDHPDWRORJLFDO� SDUDPHWHUV� LQ� UHODWLRQ� ZLWK�
bacteriological�pro�le�in�neonates.

�LPV�D�G��EMHF�L�HV

��� 7R�HYDOXDWH� WKH�XVHIXOQHVV�RI�KHPDWRORJLFDO�
SDUDPHWHUV� XVLQJ� KHPDWRORJLFDO� VFRULQJ�
V\VWHP� DQG� &�5HDFWLYH� 3URWHLQ� LQ� WKH� HDUO\�
GLDJQRVLV�RI�QHRQDWDO�VHSVLV�

��� 7R� VWXG\� UHODWLRQVKLS� EHWZHHQ� WKH�
KHPDWRORJLFDO� YDULDEOHV� DQG� EDFWHULRORJLFDO�
pro�le.�

0DWHULDOV�DQG�0HWKRGV

7KH� SUHVHQW� VWXG\� KDV� EHHQ� FRQGXFWHG� LQ� WKH�
GHSDUWPHQW�RI�SDWKRORJ\��%LGDU�,QVWLWXWH�RI�0HGLFDO�
6FLHQFHV��%LGDU��.DUQDWDND��D�WHUWLDU\�FDUH�KRVSLWDO�

�R�UFH� RI� GD�D�� 7KH� GDWD� IRU� SURVSHFWLYH� VWXG\�
ZDV� REWDLQHG� IURP� DOO� WKH� KHPDWRORJLFDO� VDPSOHV�
UHFHLYHG� LQ� 'HSDUWPHQW� RI� 3DWKRORJ\�� %LGDU�
,QVWLWXWH� RI� 0HGLFDO� 6FLHQFHV�� IURP� SDWLHQWV� LQ�
%5,06� KRVSLWDO� DGPLWWHG� XQGHU� GHSDUWPHQW� RI�
SDHGLDWULFV�

�ODFH� RI� V��G���'HSDUWPHQW� RI� 3DWKRORJ\�� %LGDU�
,QVWLWXWH�RI�0HGLFDO�6FLHQFHV��%LGDU�

��SH�RI�V��G���3URVSHFWLYH�VWXG\�

���G��SHULRG��6HS������WR�0DUFK������

,�FO�VLR��&UL�HULD�

2QO\�KRVSLWDO�ERUQ�QHRQDWHV�ZHUH� LQFOXGHG�LQ�WKH�
VWXG\

1HRQDWHV� ����� GD\V� RI� DJH�� ZLWK� FOLQLFDOO\�
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VXVSHFWHG�LQIHFWLRQ�ZKLFK�LQFOXGHG�RQH�RU�PRUH�RI�
V\PSWRPV�RU�ULVN�IDFWRUV�

�HR�D�DO�ULVN�IDF�RUV��ORZ�ELUWK�ZHLJKW��SUHPDWXULW\��
SUHWHUP�EDELHV�� FRQYXOVLRQV�� F\DQRVLV�� QRW� DEOH� WR�
VXFN�RU�VXVWDLQ�VXFNOLQJ��DOWHUHG�ERG\�WHPSHUDWXUH��
nasal��aring,�grunting,�chest�indrawing,�respiratory�
UDWH� !��� EUHDWKV�� PLQ�� MDXQGLFH�� YRPLWLQJ� RU�
FRPD�

�D�HU�DO� ULVN� IDF�RUV�� *HVWDWLRQDO� GLDEHWHV�
PHOOLWXV�� SUHPDWXUH� UXSWXUH� RI� PHPEUDQH��
SURORQJHG�ODERXU�� WZLQ�SUHJQDQF\��XULQDU\� WUDFW�
LQIHFWLRQ��IRXO�VPHOOLQJ�PHFRQLXP�VWDLQHG�OLTXRU��
PDWHUQDO� IHYHU� DW� WKH� WLPH� RI� GHOLYHU\� RU� SUH�
HODPSVLD�

��FO�VLR��&UL�HULD�

1HRQDWHV�ZKR�KDYH�EHHQ�JLYHQ�DQWLELRWLFV�DOUHDG\��

1HRQDWHV�ZLWK�FRQJHQLWDO�DQRPDO\�

(YLGHQW�ORFDO�LQIHFWLRQ�DW�SXQFWXUH�VLWH

�DPSOH��L�H��PLQLPXP�RI�����

��KLFDO�FR�VLGHUD�LR���7KH�VWXG\�ZDV�DSSURYHG�E\�
(WKLFDO�FRPPLWWHH�RI�WKH�LQVWLWXWLRQ�DQG�SHUPLVVLRQ�
ZDV�DOVR�WDNHQ�IURP�WKH�GHSDUWPHQWV�LQYROYHG�WKH�
VWXG\�� �IWHU� WKRURXJK� UHYLHZ� RI� WKH� OLWHUDWXUH� D�
3HUIRUPD�ZDV�PDGH�IRU�TXHVWLRQQDLUH�DQG�GDWD�WR�
EH�HQWHUHG�� ,QIRUPHG� FRQVHQW�ZDV� WDNHQ� IURP�WKH�
SDUHQWV�RI�WKH�FDVHV�HQUROOHG�IRU�WKH�VWXG\�

�H�KRG� RI� FROOHF�LR�� RI� GD�D�� 5HOHYDQW� PDWHUQDO�
DQG� QHRQDWDO� FOLQLFDO� LQIRUPDWLRQ� UHJDUGLQJ� DJH��
FOLQLFDO� IHDWXUHV�DQG�SURYLVLRQDO�GLDJQRVLV�ZLOO�EH�
WDNHQ�IURP�GDWD�IURP�QHRQDWDO�LQWHQVLYH�FDUH�XQLW��
GHSDUWPHQW�RI�SDHGLDWULFV�

�URFHG�UH�� 6WULFW� DVSHFWLF� SUHFDXWLRQV� ZHUH�
IROORZHG� IRU� GUDZLQJ� WKH� EORRG� VDPSOHV�� %ORRG�
VDPSOHV�ZHUH� FROOHFWHG�EHIRUH� VWDUW� RI� DQWLELRWLFV��
7KH�SHULSKHUDO�YHLQ�SXQFWXUH�VLWH�ZDV�PDGH�VWHULOH�
XVLQJ� HWK\O� DOFRKRO� DQG� SRYLGLQH� LRGLQH� DQG� VLWH�
ZDV�GULHG�IRU�D�PLQXWH����PO�RI�SHULSKHUDO�YHQRXV�
EORRG� ZDV� WDNHQ� ZLWKLQ� ��� KRXUV� RI� DGPLVVLRQ�
EHIRUH� LQLWLDWLRQ� RI� DQWLELRWLF� WKHUDS\�� 2XW� RI� ��
PO�� ��PO�ZDV� VHQW� IRU� EORRG� FXOWXUH� DQG���PO� IRU�
SHULSKHUDO� VPHDU�� KDHPDWRORJLFDO�SDUDPHWHUV� DQG�
&53�

�DHPD�RORJLFDO� VFRUL�J� V�V�HP�� %ORRG� ZDV�
SURFHVVHG�IRU�KDHPDWRORJLFDO�SDUDPHWHUV�LQ�1LKRQ�
.RKGHQ� KDHPDWRORJ\� DQDO\VHU� IURP� &HOOWDF�� 7KH�
/HLVKPDQ�SHULSKHUDO�VPHDUV�ZHUH�PDGH�DQG�:%&�
GLIIHUHQWLDO�FRXQW�IRU�����FHOOV�ZHUH�GRQH�

7DEOH����+HPDWRORJLFDO�6FRULQJ�6\VWHP�

&ULWHULD �EQRUPDOLW� 6FRUH

7RWDO�OHXFRF\WH�
FRXQW�7/&�

�������PP� �

!������PP��DW�ELUWK �

!������PP��DW�������KRXUV

!������PP�� IURP� GD\� ��
RQZDUGV

7RWDO�QHXWURSKLO�
FRXQW��71&�

�1RUPDO��������
�����PP��

1R�PDWXUH�QHXWURSKLOV�VHHQ �

,QFUHDVHG�GHFUHDVHG �

,PPDWXUH�
QHXWURSKLO�FRXQW�
�,1&�

�1RUPDO�����PP�� ,QFUHDVHG �

,�7�UDWLR��,PPDWXUH�
QHXWURSKLOV���7/&�

!����,QFUHDVHG �

,�0�UDWLR�
�,PPDWXUH���0DWXUH�
QHXWURSKLOV�

!��� �

'HJHQHUDWLYH�
FKDQJHV�LQ�
QHXWURSKLOV

7R[LF� JUDQXOHV�F\WRSODVPLF�
YDFXROHV

�

3ODWHOHW�FRXQW ����������PP� �

7KH�FDVHV�DUH�VFRUHG�IURP���WR���DQG�FDWHJRULVHG�DV�

&DWHJRU\������RU������VHSVLV�XQOLNHO\

&DWHJRU\����������VXVSHFWHG�VHSVLV

&DWHJRU\������RU�!���OLNHO\�VHSVLV�

�H�HUPL�D�LR��RI�&��HDF�L�H�SUR�HL���&�5HDFWLYH� LV�
PHDVXUHG�E\�/DWH[�DJJOXWLQDWLRQ�VOLGH�TXDQWLWDWLYH�
PHWKRG�ZLWK�!����PJ�GO�LV�FRQVLGHUHG�DEQRUPDO�

�ORRG� F�O��UH�� 7KH� EORRG� IRU� WKH� EORRG� FXOWXUH�
LV� GUDZQ� EHIRUH� WKH� VWDUW� DQWLELRWLFV�� 7KH� FDVHV�
ZLWK� SRVLWLYH� FXOWXUH� DUH� FRQVLGHUHG� DV� SURYHG�
¶VHSVLV��DQG�WKRVH�ZLWK�QHJDWLYH�FXOWXUH�UHSRUW�ZDV�
FRQVLGHUHG�SUREDEOH� ¶VHSVLV�� DV�EORRG�FXOWXUH�ZDV�
FRQVLGHUHG�DV�JROG�VWDQGDUG�IRU�GLDJQRVLV�VHSVLV�

��D�LV�LFDO�GD�D��7KH�GDWD�REWDLQHG�ZDV�WDEXODWHG�
RQ�0LFURVRIW�H[FHO�VSUHDGVKHHW�DQG�DQDO\VHG��'DWD�
ZDV�H[SUHVVHG�DV�PHDQ��IUHTXHQF\�DQG�SHUFHQWDJHV��
Sensitivity,� speci�city,� Positive� Predictive� Values�
�339V�� DQG� 1HJDWLYH� 3UHGLFWLYH� 9DOXHV� �139V��
ZHUH�FDOFXODWHG�IRU�HDFK�SDUDPHWHU�

5HVXOWV

��WRWDO�RI������OLYH�ELUWKV�ZHUH�UHFRUGHG�GXULQJ�WKH�
VWXG\�SHULRG��RXW�RI�ZKLFK�����FDVHV�ZHUH�VWXGLHG�
which�satis�ed�the�inclusion�criteria.�There�were�88�
FDVHV�IRU�ZKLFK�KDG�EORRG�FXOWXUH�FRUUHODWLRQ��

5DMHVK�3DUD��6XVKPWD�+���+HPDWRORJLFDO�3DUDPHWHUHV�LQ�1HRQDWDO�6HSVLV�LQ�5HODWLRQ�ZLWK��
%DFWHULRORJLFDO�3URILOH
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'XULQJ�WKH�VWXG\�SHULRG�� WKH�PHDQ�DJH�VWXGLHG�
ZDV�����GD\V�DQG�PHDQ�ZHLJKW�RI� WKH�SDWLHQW�ZDV�
����NJ��7KHUH�ZDV�PDOH�SUHGRPLQDQFH� DPRQJ� WKH�
FDVHV��ZLWK�PDOH�WR�IHPDOH�UDWLR�EHLQJ���������7DEOH�
��DQG�����

(DUO\�RQVHW�RI�VHSVLV�ZDV�VHHQ�LQ�������RI�FDVHV��
,QWUD� XWHULQH�JURZWK� UHWDUGDWLRQ� DQG�SUHPDWXULW\�
ZDV�SUHVHQW� LQ� ������ FDVHV�DQG� ���� UHVSHFWLYHO\��
DV�VKRZQ�LQ�7DEOH����7KH�FDVHV�ZHUH�DOORWWHG�DV�+66�
FDWHJRU\� ��� �� DQG� �� EDVHG� RQ� WKH� VFRULQJ� RI� �����
3–4� and� 5� or�more� than��ve� respectively.�Among�
����VWXG\�FDVHV��+66�FDWHJRU\���KDG� �Q ����������
FDWHJRU\� �� KDG� �Q ���� ������ DQG� FDWHJRU\� �� KDG�
�Q ����������RI�FDVHV��

7DEOH����%DVHOLQH�GDWD�RI�WKH�VWXG\�SRSXODWLRQ�

6O��
1R�

&DWHJRULFDO�
YDULDEOH�

)UHTXHQF� 3HUFHQWDJH

� 6H[ 0DOH �� ����

)HPDOH �� ����

� *HVWDWLRQDO�DJH 7HUP �� ����

3UHWHUP �� ����

� 2QVHW�RI�VHSVLV (26 �� ����

/26 �� ����

� ,8*5 3UHVHQW �� ����

�EVHQW �� ����

� +66�FDWHJRU\� &DWHJRU\�� �� ����

&DWHJRU\�� �� ����

&DWHJRU\�� �� ����

� &XOWXUH� SURILOH�
����FDVHV�

3RVLWLYH �� ����

1HJDWLYH� �� ����

7DEOH����6H[�GLVWULEXWLRQ�DFFRUGLQJ�WR�DJH�

�JH��GD�V� 0DOH )HPDOH 7RWDO

�� �� �� ��

!� �� � ��

7RWDO �� �� ���

The�feeding�dif�culties� in�the�form�of�dif�culty�
in� suckling� breast,� dif�culty� to� sustain� breast�
IHHGLQJ� RU� UHOXFWDQW� WR� EUHDVW� IHHGLQJ� ZDV� PRVW�
FRPPRQ� SUHVHQWDWLRQ� ������� FDVHV�� IROORZHG� E\�
SUHVHQWDWLRQ� ZLWK� K\SHUWKHUPLD� DPRQJ� ������ RI�
FDVHV���%DU�*UDSK���

�UDSK����1HRQDWDO�V\PSWRPV�GLVWULEXWLRQ�

0DWHUQDO� ULVN� IDFWRUV�ZHUH� UHFRUGHG�� FDHVDUHDQ�
VHFWLRQ� ZDV� QRWHG� PRVW� FRPPRQO\� ����� FDVHV��
IROORZHG� E\� SUHPDWXUH� UXSWXUH� RI� PHPEUDQH�� DV�
GHSLFWHG�LQ�%DU�*UDSK���
�UDSK����0DWHUQDO�ULVN�IDFWRU�GLVWULEXWLRQ�

7KH� EORRG� FXOWXUH� FRUUHODWLRQ� ZDV� SRVVLEOH� LQ�
��� FDVHV� DPRQJ� ZKLFK� ������ �Q ���� FDVHV� ZHUH�
SRVLWLYH� DQG� ������ �Q ���� FDVHV� ZHUH� FXOWXUH�
QHJDWLYH��7DEOH�����:KHQ�FRUUHODWHG�+66�FDWHJRU\�
ZLVH�� ��� ��� DQG� �� FXOWXUH� SRVLWLYLW\� ZDV� VHHQ� IRU�
+66�FDWHJRU\������DQG���UHVSHFWLYHO\��6LPLODUO\������
���DQG����FDVHV�ZHUH�FXOWXUH�QHJDWLYH�LQ�FDWHJRU\����
��DQG���UHVSHFWLYHO\���*UDSK�����7KH�RUJDQLVPV�WKDW�
ZHUH�LVRODWHG�IURP�WKH�FXOWXUH��FRDJXODVH�QHJDWLYH�
VWDSK\ORFRFFXV� ZDV� IRXQG� WR� EH� PRVW� FRPPRQ�
LQ� WKH� SUHVHQW� VWXG\�� WKH� GLVWULEXWLRQ� RI�ZKLFK� LV�
VKRZQ�LQ�WKH�*UDSK���DV�3LH�FKDUW�

�UDSK� ���'LVWULEXWLRQ�RI� +66� FDWHJRULHV� LQ� UHODWLRQ� WR� FXOWXUH�
SURILOH�

�UDSK����,QGLYLGXDO�RUJDQLVPV�LVRODWHG�IURP�EORRG�FXOWXUH�

7KH� SHUIRUPDQFH� RI�+66� VFRULQJ� V\VWHP� EDVHG�
RQ� WKH� KDHPDWRORJLFDO� SDUDPHWHU� ZDV� DQDO\VHG��
it� was� found� that� TLC� had� highest� speci�city� of�
������ IROORZHG� E\� 3RO\PRUSK� QXFOHDU� �301��
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degenerative� changes� with� 68%� of� speci�city.�

+LJKHVW�VHQVLWLYLW\�UHFRUGHG�ZDV�RI�WRWDO�,PPDWXUH�

QHXWURSKLO� FRXQW� �,1&�� RI� ������ IROORZHG� E\�

������ RI� ,�� 0�,PPDWXUH� �� 0DWXUH� QHXWURSKLOV�

UDWLR�SDUDPHWHU��,�0�UDWLR�VKRZHG�KLJKHVW�SRVLWLYH�

SUHGLFWLYH�YDOXH��339��RI�������IROORZHG�E\��������

339�RI�SODWHOHW�FRXQW��3ODWHOHW�FRXQW�VKRZHG�KLJKHVW�

QHJDWLYH� SUHGLFWLYH� YDOXH� �139�� RI� ������� DQG�

OHDVW�139�ZDV�PHDVXUHG�E\�,�7� UDWLR��DV�GHSLFWHG�

LQ�*UDSK��� DQG� LPPDWXUH� IRUPV�RI�QHXWURSKLOV� LV�
GHSLFWHG�LQ�SKRWRJUDSK���

�V� D� SDUW� RI� VHSVLV� VFUHHQLQJ� WHVW�� &�UHDFWLYH�
SURWHLQ� ZDV� GRQH� LQ� DOO� ���� FDVHV� RI� WKH� SUHVHQW�
VWXG\�� 7KH� TXDQWLWDWLYH� GLVWULEXWLRQ� WKH� &53�
VKRZHG�WKDW�������Q ����FDVHV�PHDVXUHG�&53�OHVV�
WKDW��PJ�GO�ZKLOH������Q ���FDVHV�KDG�&53�YDOXH�
EHWZHHQ� ���PJ�GO� DQG� ������ �Q ���� FDVHV� KDG�
!��PJ�GO�RI�&53�YDOXH�

�UDSK����3HUIRUPDQFH�RI�KHPDWRORJLFDO�VFRULQJ�V\VWHP��LQ�SHUFHQWDJH��

3KRWRJUDSK����0LFURSKRWRJUDSK���DQG�%��OHLVKPDQ�VWDLQHG�SHULSKHUDO�VPHDU�VKRZLQJ�EDQG�IRUP�DQG�PHWDP\HORF\WH

TLC Total PMN 
count

Total INC I:T ra�o I:M ra�o PMN 
degenera�
ve changes

Platelet 
count

specificity 68.7 40 38.6 42.8 60 68 59.26

sensi�vity 33.3 56.2 69 55.56 68.9 57.8 60.81

PPV 48.5 42.8 62 62.5 71 71.5 57.69

NPV 53.8 53.3 43.6 36 57 62 62.78

5DMHVK�3DUD��6XVKPWD�+���+HPDWRORJLFDO�3DUDPHWHUHV�LQ�1HRQDWDO�6HSVLV�LQ�5HODWLRQ�ZLWK��
%DFWHULRORJLFDO�3URILOH
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'LVFXVVLRQ

+66� LQFOXGLQJ�EORRG�SDUDPHWHUV�DUH� UHOLDEOH�WRROV�
IRU� VFUHHQLQJ� DQG�PDQDJHPHQW� RI�QHRQDWDO� VHSVLV�
DOWKRXJK� EORRG� FXOWXUH� LV� JROG� VWDQGDUG� ZKLFK�

DOWKRXJK�KDV�OHVV�VHQVLWLYLW\�DQG�WDNHV�ORQJHU�WLPH�
IRU�WKH�FXOWXUH�UHSRUWV�

2XU� VWXG\� VKRZHG� WKDW�PDMRULW\� ��������RI� WKH�
FDVHV� ZHUH� RI� OHVV� WKDQ� ��� GD\V� DQG� ODWH� RQVHW�
VHSVLV�FDVHV�ZLWK�DJH�PRUH�WKDQ���GD\V�DFFRXQWHG�

�UDSK����'LVWULEXWLRQ�RI�QHQDWDWHV�DFFRUGLQJ�WR�&�UHDFWLYH�SURWHLQ��

7DEOH����&RPSDULVRQ�RI�WKH�SUHVHQW�VWXG\�ZLWK�UHFHQW�VWXGLHV�

3DUDPHWHUV 9DOXHV

7/& 6HQVLWLYLW� VSHFLILFLW� 339 139

3UL\DQND�7�HW�DO��� ���� ����� ����� ��

%KDORGLD�0-�HW�DO��� ����� ����� ��� ���

6KDUPD�05�HW�DO��� ���� ��� ���� ����

3UHVHQW�VWXG\ ���� ���� ���� ����

7RWDO�301�FRXQW 3UL\DQND�7�HW�DO��� ����� ����� ��� ���

%KDORGLD�0-�HW�DO��� ����� ����� ��� ���

6KDUPD�05�HW�DO��� ���� ���� �� ����

3UHVHQW�VWXG\ ���� ���� ���� ����

,PPDWXUH�301�FRXQW 3UL\DQND�7�HW�DO��� ����� ��� ����� �����

%KDORGLD�0-�HW�DO��� �� �� �� ��

6KDUPD�05�HW�DO��� ���� ���� ���� ����

3UHVHQW�VWXG\ ���� ���� ���� ����

,�7�UDWLR��!����� 3UL\DQND�7�HW�DO��� ����� ����� ����� �����

%KDORGLD�0-�HW�DO��� ����� ����� ��� ���

6KDUPD�05�HW�DO��� ��� �� ���� ����

3UHVHQW�VWXG\ ���� ���� ���� ��

,�0�UDWLR��!���� 3UL\DQND�7�HW�DO��� ����� ����� ����� �����

%KDORGLD�0-�HW�DO��� ����� ����� ��� ���

6KDUPD�05�HW�DO��� ���� ����� ����� ����

3UHVHQW�VWXG\ ���� ���� �� ��

'HJHQHUDWLYH�FKDQJHV 3UL\DQND�7�HW�DO��� ����� ����� ����� ���

%KDORGLD�0-�HW�DO��� �� �� �� ��

6KDUPD�05�HW�DO��� ����� ����� ��� ���

3UHVHQW�VWXG\ ���� ���� ���� ����

3ODWHOHW�FRXQW 3UL\DQND�7�HW�DO��� ����� ����� ����� �����

%KDORGLD�0-�HW�DO��� ����� ����� ��� ���

6KDUPD�05�HW�DO��� ��� ��� ��� �����

3UHVHQW�VWXG\ ���� ���� ���� ����
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IRU�������FDVHV��6LPLODU�REVHUYDWLRQV�ZHUH�VHHQ�LQ�
WKH�VWXG\�GRQH�E\�1DWLRQDO�1HRQDWDO�DQG�3HULQDWDO�
'DWDEDVH� ��� DQG� 6ULUDP� ��� ZLWK� PDMRULW\� EHLQJ�
HDUO\�RQVHW�RI�VHSVLV�

2XW�RI�����FDVHV�����FDVHV�ZHUH�PDOH�DQG����ZHUH�
IHPDOH�ZLWK�D�UDWLR�RI�������DQG�D�KLJK�SUHYDOHQFH�LQ�
WKH�DJH�JURXS�RI�������KRXUV��+LUDO�36�HW�DO�����*DUJ�
HW� DO���� .KDLU� HW� DO�� DQG� %KDW� DQG� 5DR��� REVHUYHG�
PDOH��IHPDOH�UDWLR�DV�����������������������DQG��������
UHVSHFWLYHO\�

1HRQDWDO� VHSVLV� SUHVHQWV�ZLWK� YDULHG� DQG� QRQ�
speci�c� symptoms,� most� common� was� refusal� to�
IHHGLQJ��IHYHU�DQG�OHWKDUJ\��SUHVHQW�VWXG\����������
and�similar��ndings�were�noted�by�Panwar�et�al.���
������

,Q�WKH�SUHVHQW�VWXG\��WKH�EORRG�FXOWXUH�\LHOG�ZDV�
�������7KLV�ZDV� VLPLODU� WR� WKH� ����� �� ������ \LHOG�
ZKLFK� ZDV� REWDLQHG� E\� DXWKRUV� OLNH� 6KUHVWKD� HW�
DO����XQGHU� WKH�VWXG\�FRQGXFWHG�IURP�-XO\������ WR�
-DQXDU\� ������ KDG� ������ FDVHV� VKRZLQJ� SRVLWLYH�
FXOWXUH� UHSRUW�� 6XJDQGKL� HW� DO���� DQG� /DO� 6� HW� DO����
UHSRUWHG� ������ DQG� ������� FXOWXUH� SRVLWLYLW\�
UHVSHFWLYHO\�

&RPSDULVRQ�RI�WKH�SUHVHQW�VWXG\�ZDV�GRQH�ZLWK�
IHZ�RI�WKH�UHFHQW�VWXGLHV�DV�VKRZQ�LQ�WKH�7DEOH�
��

,PPDWXUH� 301�FRXQW� DQG� ,�0� UDWLR� DUH� IRXQG�
WR� EH� YHU\� VHQVLWLYH� VFUHHQLQJ� WRRO� IRU� QHRQDWDO�
VHSVLV�DV�REVHUYHG�E\�WKH�SUHVHQW�VWXG\�DQG�VWXGLHV�
FRQFXGHG�E\�*KRVK�HW�DO����DQG�0DMXPGDU�HW�DO���

� 6WXGLHV� FRQGXFWHG� E\� %DVX� 6� HW� DO���� DQG�
5RGZHOO�5/�HW�DO���UHSRUWHG�WKDW�WKURPERF\WRSHQLD�
LV� DVVRFLDWHG� ZLWK� SRRU� SURJQRVLV� LQ� QHRQDWDO�
VHSVLV�

7KH�WUDGLWLRQDO�VHSVLV�ZRUN�XS�LQFOXGHG�YDULRXV�
KDHPDWRORJLFDO� SDUDPHWHUV� DQG� &53�� 6WXG\� GRQH�
E\�6LGGDLDK�HW�DO����FRQFOXGHG�WKDW�QHRQDWHV�KDYLQJ�
UDLVHG� &53� OHYHOV� QHHGHG� D� ORQJ� GXUDWLRQ� RI�
DQWLELRWLF�WKHUDS\�WKDQ�QHRQDWHV�KDYLQJ�&53�OHYHOV�
ZLWKLQ��PJ�GO�

&RQFOXVLRQ

7LPHO\�DQG�DJJUHVVLYH�WUHDWPHQW�LQ�WKH�VHSVLV�FDVHV�
EHFRPHV�YHU\�FUXFLDO� IRU� WUHDWLQJ�QHRQDWRORJLVW�DV�
WKH� V\PSWRPV�DW�HDUO\� VHSVLV�SKDVH�FDQ�EH� VXEWOH�
DQG� GHWHULRUDWH� VRRQ� LI� WUHDWPHQW� LV� QRW� LQLWLDWHG�
WLPHO\�� 0HDVXULQJ� KHPDWRORJLFDO� SDUDPHWHUV�
EHFRPHV� PDQGDWRU\� LQ� WKHVH� FDVHV� DQG� PDNLQJ�
KHPDWRORJLFDO�VFRULQJ�V\VWHP�D�URXWLQH�LQ�VXVSHFWHG�
FDVHV�FDQ�KHOS�DV�HDUO\�LQGLFDWRUV�RI�QHRQDWDO�VHSVLV�
DV� LW� LV� VLPSOH�� FRVW� HIIHFWLYH�� VHQVLWLYH� DQG� TXLFN�

ZLWK� FRPELQDWLRQ� RI� SDUDPHWHU� VWXG\� IXUWKHU�
increases�the�sensitivity�and�speci�city.

�FN�R�OHGPH��

:H�ZDQW� WR� JUDWHIXOO\� DFNQRZOHGJH� WKH� LPPHQVH�
KHOS�UHFHLYHG� IURP�'U��6DQMHHY�%LUDGDU���VVRFLDWH�
3URIHVVRU�� 'HSDUWPHQW� RI� SDHGLDWULFV� IRU� JXLGLQJ�
DQG�FRRUGLQDWLQJ�WKH�VWXG\�DQG�DOVR�DFNQRZOHGJH�
WKH�/DERUDWRU\�7HFKQLFLDQV� LQYROYHG� LQ� WKH�VWXG\�
ZRUN�

5HIHUHQFHV

��� 0XUWK\� 6��*RGLQKR�0���*XGGDWWX�9��/HZLV�/(6��
1DLU�16��5LVN�IDFWRUV�RI�QHRQDWDO�VHSVLV�LQ�,QGLD����
V\VWHPDWLF� UHYLHZ� DQG� PHWDDQDO\VLV�� 3/R6� 21(��
����� ������H��������KWWSV���GRL�RUJ���������
MRXUQDO�SRQH���������

��� 0HUVKD� ��� :RUNX� 7�� 6KLELUX� 6�� %DQWH� ��� 0ROOD�
�� HW� DO��� 1HRQDWDO� VHSVLV� DQG� DVVRFLDWHG� IDFWRUV�
DPRQJ� QHZERUQV� LQ� KRVSLWDOV� RI� :RODLWD� 6RGR�
7RZQ��6RXWKHUQ�(WKLRSLD��5HVHDUFK�DQG�5HSRUWV�LQ�
1HRQDWRORJ\������������

��� 0DKPRRG����.DUDPDW�.���%XWW�7��1HRQDWDO�VHSVLV��
KLJK�DQWLELRWLF�UHVLVWDQFH�RI�WKH�EDFWHULDO�SDWKRJHQV�
LQ� D� QHRQDWDO� LQWHQVLYH� FDUH�XQLW� LQ� NDUDFKL�� -� 3DN�
0HG��VVRF�������������������

��� %KDUGZDM� 5�� &KDXGKDUL� 6�� -RVKL� 0�� 'U�� 7KDQN\�
+�� 3DWHO� -�� 6WXG\� RI� KHPDWRORJLFDO� SDUDPHWHUV� LQ�
FXOWXUH�SRVLWLYH� QHRQDWDO� VHSWLFHPLD�� ,QWHUQDWLRQDO�
-RXUQDO�RI��GYDQFHG�5HVHDUFK������������������

��� *DQGKL�3��.RQGHNDU�6����5HYLHZ�RI� WKH�'LIIHUHQW�
+DHPDWRORJLFDO� 3DUDPHWHUV� DQG� %LRPDUNHUV� 8VHG�
IRU�'LDJQRVLV�RI�1HRQDWDO�6HSVLV��(XURSHDQ�PHGLFDO�
MRXUQDO��������������

��� 5RGZHOO�5/��/HVOLH��/�7XGHKRSH�',�(DUO\�GLDJQRVLV�
RI� QHRQDWDO� VHSVLV� XVLQJ� D� KHPDWRORJLF� VFRULQJ�
V\VWHP��-�3HGLDWU�����������������

��� 'XWWD� 15��0HGKL� 3�� +D]DULND� 5�� +DHPDWRORJLFDO�
VFRULQJ�V\VWHP��+66��LQ�HDUO\�GLDJQRVLV�RI�QHRQDWDO�
VHSVLV�� D� VWXG\� IURP� WHUWLDU\� FDUH� KRVSLWDO� IURP�
QRUWK� HDVW� ,QGLD�� -�� (YROXWLRQ� 0HG�� 'HQW�� 6FL��
�������������������

��� .KDLU� .%�� 5DKPDQ� 0��� 6XOWDQD� 7�� 5ROH� RI�
KDHPDWRORJLFDO�VFRULQJ�V\VWHP�LQ�HDUO\�GLDJQRVHV�RI�
QHRQDWDO�VHSWLFHPLD��%6008�-�����������������

��� 0DNNDU�0��*XSWD�&��3DWKDN�5��HW�DO��3HUIRUPDQFH�
HYDOXDWLRQ�RI�KDHPDWRORJLF�VFRULQJ�V\VWHP�LQ�HDUO\�
GLDJQRVLV� RI� QHRQDWDO� VHSVLV�� -RXUQDO� RI� &OLQLFDO�
1HRQDWRORJ\����������������

���� 0DQXFKD� 9�� 5XVLD� 8�� 6LNND� 0�� HW� DO�� 8WLOLW\� RI�
KDHPDWRORJLFDO�SDUDPHWHUV�DQG�&�UHDFWLYH�SURWHLQ�
LQ�WKH�GHWHFWLRQ�RI�QHRQDWDO�VHSVLV��-�3DHGLDWU�&KLOG�
+HDOWK��������������������

5DMHVK�3DUD��6XVKPWD�+���+HPDWRORJLFDO�3DUDPHWHUHV�LQ�1HRQDWDO�6HSVLV�LQ�5HODWLRQ�ZLWK��
%DFWHULRORJLFDO�3URILOH
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���� .ULVKQDPXUWK\�9��7KDQGDYHVKZDU�'��'RUHVZDP\�
60��0RGLILHG� KHPDWRORJLFDO� VHSVLV� VFRUH� LQ� HDUO\�
GLDJQRVLV�RI�QHRQDWDO�VHSVLV�,QWHUQDWLRQDO�-RXUQDO�RI�
5HVHDUFK� LQ�0HGLFDO�6FLHQFHV�.ULVKQDPXUWK\�9� HW�
DO��,QW�-�5HV�0HG�6FL��������XJ����������������

���� 3UL\DQND�7��+HPDODWD��%DVLF�+HPDWRORJLFDO�6FRULQJ�
6\VWHP�,V� LW� WKH� PRVW� �FFXUDWH� 1HRQDWDO� 6HSVLV�
3UHGLFWRU��1DWLRQDO�-RXUQDO�RI�/DERUDWRU\�0HGLFLQH��
�����������������

���� 1DWLRQDO� 1HRQDWDO�3HULQDWDO� 'DWDEDVH�������
1DWLRQDO�1HRQDWRORJ\�)RUXP��,QGLD�

���� 6ULUDP� 5�� &RUUHODWLRQ� RI� %ORRG� FXOWXUH� UHVXOWV�
ZLWK� WKH� 6HSVLV� VFRUH�DQG� WKH�6HSVLV� VFUHHQ� LQ� WKH�
GLDJQRVLV� RI� 1HRQDWDO� 6HSWLFHPLD�� ,QW� -� %LRO� 0HG�
5HV���������������������

���� +LUDO�36��%KDUWL�0-��(DUO\�GLDJQRVLV�DQG�HYDOXDWLRQ�
RI� QHRQDWDO� VHSWLFHPLD� E\� KHPDWRORJLFDO� VFRULQJ�
V\VWHP�� ,QW� -�0HG�6FL�3XEOLF�+HDOWK���������������
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