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&OLQLFDO�3URILOH�RI��HQJXH�)HYHU�3DWLHQW��LWK�7KURPERF�WRSHQLD��
OHVV�WKDQ�RQH�ODNK�&XPP�DPRQJ��GXOWV�LQ�(G

�6QHKLWK�&�3DWLO���&���%RSDQQD����DUROG�0D�LP�/H�LV���.LUDQ�7DWWL����
.HYLQ�.RVK��-RVHSK���6KDQNDUDFKDUL�6�0�

,QGLDQ�-RXUQDO�RI�(PHUJHQF��0HGLFLQH
9ROXPH����1XPEHU����-XO����6HSWHPEHU�����

'2,��KWWS���G[�GRL�RUJ����������LMHP���������;��������
��L�L�DO���WLFOH

�EVWUDFW

'HQJXH� LQIHFWLRQ� SUHVHQWV� YDULHG� FOLQLFDO� PDQLIHVWDWLRQ� UDQJLQJ� IURP� DV�PSWRPDWLF� RU�
VLPSOH�YLUDO�LOOQHVV�WR�FLUFXODWRU��VKRFN��'66���VHYHUH�EOHHGLQJ�DQG�GHDWK��6R��HDUO��GLDJQRVLV�
DQG�UHFRJQLWLRQ�RI�FRPSOLFDWLRQ�LV�D�FRUQHUVWRQH�LQ�PDQDJHPHQW��,W�LV�SURVSHFWLYH�REVHUYDWLRQDO�
VWXG��ZKLFK�ZDV�FRQGXFWHG�LQ�.9*�PHGLFDO�FROOHJH��:LWK�LQFOXVLRQ�RI�����FDVHV�DOO�VHURSRVLWLYH�
IRU� GHQJXH� DQWLJHQ�RU� DQWLERGLHV� RU� ERWK� DQG� SODWHOHW� FRXQW� OHVV� WKDQ� �� ODNK�FXPP��'RQH�
IURP�2FWREHU������WLOO�6HSWHPEHU�������&KL�VTXDUH�WHVW�ZDV�XVHG�IRU�GDWD�DQDO�VLV��7KH�VWXG��
ZDV�PDLQO�� IRFXVHG� RQ� EOHHGLQJ�PDQLIHVWDWLRQV�� WR� ILQG� FRUUHODWLRQ� EHWZHHQ� SODWHOHW� FRXQW�
DQG�EOHHGLQJ�PDQLIHVWDWLRQV��5RXWLQH�LQYHVWLJDWLRQV�WKDW�LQFOXGH�&%&�ZLWK�(65��58(��(&*��
'HQJXH�VHURORJ���16���,J0��,J*���5)7��/)7��VHUXP�HOHFWURO�WHV��&RDJXODWLRQ�SURILOH�ZDV�GRQH�
LQ�VXVSHFWHG�'+)�SDWLHQWV��/HXFRSRHQLDLV�WDNHQ�EHORZ������FHOOV�FXPP��2XW�RI�����SDWLHQWV��
���ZHUH�FODVVLILHG�XQGHU�GHQJXH�IHYHU�ZLWK�ZLWKRXW�KDHPRUUKDJH�DQG�UHVW����ZHUH�FODVVLILHG�
LQWR�'HQJXH�KDHPRUUKDJLF�IHYHU�DV�SHU�:+2�FULWHULD��7KH�SUHVHQWLQJ�V�PSWRPV�ZHUH��IHYHU�
�������KHDGDFKH��������UHWUR�RUELWDO�SDLQ��������P�DOJLD��������DUWKUDOJLD���������QDXVHD��������
YRPLWLQJ��������DEGRPLQDO�SDLQ��������GLDUUKRHD����������EOHHGLQJ�PDQLIHVWDWLRQV��������7KH�
PDMRU�SK�VLFDO� ILQGLQJV�QRWHG� LQFOXGHG�SRVLWLYH� WRXUQLTXHW� WHVW� �������KHSDWRPHJDO�� �������
EUDG�FDUGLD��������SOHXUDO�HIIXVLRQ������DQG�DVFLWHV��������7KH�VWXG��FRQFOXGHG�WKDW�WKHUH�ZDV�
QR�DVVRFLDWLRQ�EHWZHHQ�EOHHGLQJ�PDQLIHVWDWLRQ�DQG�SODWHOHW�FRXQWLHV�EOHHGLQJ�FDQ�KDSSHQ�DW�
DQ��OHYHO�RI�SODWHOHWV�FRXQW��+HQFH�SURJQRVWLFDWLRQ�EDVHG�RQ�SODWHOHW�FRXQW�FDQ�W�EH�GRQH�

.H��RUGV�� 'HQJXH� IHYHU�� 7KURPERF�WRSHQLD�� 'HQJXH� +HPRUUKDJLF� IHYHU�� %OHHGLQJ�
PDQLIHVWDWLRQV�

�R��WR�FLWH�WKLV�DUWLFOH�

�6QHKLWK�&�3DWLO��&�$�%RSDQQD��+DUROG�0D[LP�/HZLV�HW�DO��&OLQLFDO�3URILOH�RI�'HQJXH�)HYHU�3DWLHQW�ZLWK�7KURPERF�WRSHQLD�OHVV�

WKDQ�RQH�ODNK�&XPP�DPRQJ�$GXOWV�LQ�(G��,QGLDQ�-�(PHUJ�0HG���������������������

�XWKRU�V��IILOLDWLRQ�������3RVWJUDGXDWH���$VVLVWDQW�3URIHVVRU��
�3URIHVVRU���+2'���-XQLRU�5HVLGHQW��'HSDUWPHQW�RI�(PHUJHQF��
0HGLFLQH�� .9*� 0HGLFDO� &ROOHJH� �� +RVSLWDO�� .XUXQMLEDJ��
6XOOLD���������.DUQDWDND��,QGLD�

&RUUHVSRQGLQJ��XWKRU��&���%RSDQQD��$VVLVWDQW�3URIHVVRU��
'HSDUWPHQW�RI�(PHUJHQF��0HGLFLQH��.9*�0HGLFDO�&ROOHJH���
+RVSLWDO��.XUXQMLEDJ��6XOOLD���������.DUQDWDND��,QGLD�

(�PDLO��VFS�SDWLO����#JPDLO�FRP

5HFHLYHG�RQ������������� �������FFHSWHG�RQ������������

,1752�8&7,21

'HQJXH� IHYHU� LV� DQ� LOOQHVV� FDXVHG� E�� D� YLUXV�
EHORQJLQJ�WR�IDPLO��)ODYLYLUDGDH�WKDW�LV�VSUHDG�

E�� $HGHV� �6WHJRP�LD�� PRVTXLWRHV�� 'HQJXH� LV� D�
VHOI�OLPLWLQJ�DFXWH�IHEULOH�LOOQHVV�IROORZHG�E��D�SKDVH�
RI� FULWLFDO� GHIHUYHVFHQFH�� LQ� ZKLFK� SDWLHQWV� PD��
LPSURYH�RU�SURJUHVV�WR�D�VHYHUH�IRUP��FKDUDFWHUL]HG�
E��KHPRG�QDPLF�GLVWXUEDQFHV�� LQFUHDVHG�YDVFXODU�
SHUPHDELOLW��� K�SRYROHPLD�� K�SRWHQVLRQ�� DQG�
VKRFN��� 'LDJQRVLV� LV� HVWDEOLVKHG� E�� HLWKHU� DQWLJHQ�
�16��� DQG�RU� DQWLERG�� �,J0�,J*�� SRVLWLYLW����
6�PSWRPV� W�SLFDOO�� EHJLQ� IURP� WKUHH� WR� IRXUWHHQ�
GD�V�DIWHU�LQIHFWLRQ��7KLV�PD��LQFOXGH�D�KLJK�IHYHU��
KHDGDFKH��YRPLWLQJ��PXVFOH�DQG�MRLQW�SDLQV��DQG�D�
FKDUDFWHULVWLF� VNLQ� UDVK�� 5HFRYHU�� JHQHUDOO�� WDNHV�
OHVV�WKDQ�WZR�WR�VHYHQ�GD�V��,QIHFWLRQ�ZLWK�RQH�W�SH�
XVXDOO�� JLYHV� OLIHORQJ� LPPXQLW�� WR� WKDW� W�SH�� EXW�
RQO��VKRUW�WHUP�LPPXQLW��WR�WKH�RWKHUV��6XEVHTXHQW�
LQIHFWLRQ� ZLWK� D� GLIIHUHQW� W�SH� LQFUHDVHV� WKH� ULVN�
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RI� VHYHUH� FRPSOLFDWLRQV������� There� is� no� speci�c�
WUHDWPHQW�IRU�GHQJXH��EXW�DSSURSULDWH�PHGLFDO�FDUH�
VDYHV� WKH� OLYHV� RI� SDWLHQWV� ZLWK� WKH� PRUH� VHULRXV�
GHQJXH�KDHPRUUKDJLF�IHYHU��

�H���H�(SLGHPLROR��

About� 2.5� billion� people� –� two� �fths� of� the�
ZRUOG�V� SRSXODWLRQ� LQ� WURSLFDO� DQG� VXEWURSLFDO�
FRXQWULHV���DUH�DW�ULVN��$Q�HVWLPDWHG��������PLOOLRQ�
GHQJXH� LQIHFWLRQV� RFFXU� ZRUOGZLGH� DQQXDOO���
$SSUR[LPDWHO�� ���� ����SHRSOH�ZLWK�'+)� UHTXLUH�
KRVSLWDOL]DWLRQ� HDFK� �HDU�� $ERXW� ����� RI� WKRVH�
DIIHFWHG� ZLWK� GHQJXH� GLH�� 'HQJXH� DQG� '+)� LV�
HQGHPLF�LQ�PRUH�WKDQ�����FRXQWULHV�ZKLFK�LQFOXGHV�
WKH� $PHULFDV�� WKH� (DVWHUQ�0HGLWHUUDQHDQ�� 6RXWK�
East� Asia� and� the� Western� Paci�c.� The� South-
East� Asia� and� Western� Paci�c� regions� are� the�
PRVW� VHULRXVO�� DIIHFWHG�� (SLGHPLFV� RI� GHQJXH�
DUH� LQFUHDVLQJ� LQ� IUHTXHQF��� 6HDVRQDO� YDULDWLRQ�
LV� REVHUYHG�� 3ULPDULO�� DQ� XUEDQ� GLVHDVH�� GHQJXH�
DQG� '+)� DUH� QRZ� VSUHDGLQJ� WR� UXUDO� DUHDV�
ZRUOGZLGH���'HQJXH�LV�WKH�PRVW�UDSLGO��VSUHDGLQJ�
PRVTXLWR�ERUQH� YLUDO� GLVHDVH� LQ� WKH�ZRUOG�� ,Q� WKH�
ODVW� ��� �HDUV�� LWV� LQFLGHQFH� KDV� LQFUHDVHG� ���IROG�
ZLWK� LQFUHDVLQJ� JHRJUDSKLF� H[SDQVLRQ� WR� QHZ�
FRXQWULHV�

$Q�HVWLPDWHG����PLOOLRQ�GHQJXH�LQIHFWLRQV�RFFXU�
DQQXDOO���6RPH�����ELOOLRQ� �PRUH� WKDQ������RI� WKH�
SRSXODWLRQ� DW� ULVN� IRU� GHQJXH� ZRUOGZLGH� OLYH� LQ�
PHPEHU�VWDWHV�RI�WKH�:+2�6RXWK�(DVW�$VLD�5HJLRQ�
and�Western�Paci�c�Region,�which�bear�nearly�75%�
RI�WKH�FXUUHQW�JOREDO�GLVHDVH�EXUGHQ�GXH�WR�GHQJXH��

The� aim� is� to� study� the� Clinical� Pro�le� of�
'HQJXH� )HYHU� 3DWLHQW� ZLWK� WKURPERF�WRSHQLD�
�����������FXPP�� DPRQJ� DGXOWV�� DWWHQGLQJ� .9*�
PHGLFDO�FROOHJH�6XOOLD��7R�HVWLPDWH� WKH�SHUFHQWDJH�
RI� SDWLHQW�V� KDYLQJ� '+)�� 7KH� VWXG�� ZDV� PDLQO��
focused� on� bleeding� manifestations,� to� �nd�
FRUUHODWLRQ� EHWZHHQ� SODWHOHW� FRXQW� DQG� EOHHGLQJ�
PDQLIHVWDWLRQV�

0(7�2�2/2��

7KH� VWXG�� ZDV� XQGHUWDNHQ� DV� D� KRVSLWDO�EDVHG�
GHVFULSWLYH�VWXG��ZLWK�SURVSHFWLYH�GDWD�FROOHFWLRQ��
One�hundred�adult�patients�with�con�rmed�dengue�
IHYHU��DWWHQGLQJ�('�DQG�ZKR�JRW�DGPLWWHG�LQ�.9*�
KRVSLWDO� 6XOOLD� GXULQJ� D� ���PRQWK� SHULRG� IURP�
2FWREHU� ����� WR� 6HSWHPEHU� �����ZHUH�VHOHFWHG� IRU�
WKLV� VWXG��� 3DWLHQW�V� SRVLWLYH� IRU� 16�� DQWLJHQ� RU�
,J0�� ,J*� GHQJXH� DQWLERG��SRVLWLYH� DQG� SODWHOHW�
FRXQW�OHVV�WKDQ���ODNK�FXPP�FDVHV�ZHUH�LQFOXGHG��
7KHVH� SDWLHQWV� ZHUH� DGPLWWHG� ZLWK� IHYHU�� UHWUR�

EXOEDU� SDLQ�� DEGRPLQDO� SDLQ�� P�DOJLD�� KHDGDFKH�
RU� EOHHGLQJ� PDQLIHVWDWLRQV�� 7KH� GLDJQRVLV� RI�
GHQJXH� IHYHU�� GHQJXH� KDHPRUUKDJLF� IHYHU� DQG�
GHQJXH� VKRFN� V�QGURPH�ZDV� EDVHG� RQ� WKH�:+2�
FULWHULD��� 5RXWLQH�EORRG� LQYHVWLJDWLRQV� WKDW� LQFOXGH�
FRPSOHWH� EORRG� SLFWXUH� ZLWK� (65�� URXWLQH� XULQH�
H[DPLQDWLRQ�� (&*�� 'HQJXH� VHURORJ�� �16��� ,J0��
,J*���UHQDO�IXQFWLRQ�WHVWV��OLYHU�IXQFWLRQ�WHVWV��VHUXP�
HOHFWURO�WHV� ZHUH� DVVHVVHG� DQG� DQDO�VHG�� &KHVW�
[�UD�� DQG� XOWUDVRXQG� DEGRPHQ� ZDV� DOVR� GRQH� WR�
ORRN� IRU� SOHXUDO�SHULWRQHDO� HIIXVLRQ� ZKLFK� DLGHG�
in�diagnosis�of�DHF.�Coagulation�pro�le�was�done�
LQ� VXVSHFWHG� '+)� SDWLHQWV�� /HXFRSRHQLD� LV� WDNHQ�
EHORZ������FHOOV�FXPP��+�SRWHQVLRQ�ZDV�WDNHQ�DV�
6%3��������PP+J��%UDG�FDUGLD�ZDV�WDNHQ�DV�KHDUW�
UDWH�����ESP��3ODVPD� OHDNDJH�ZDV�DVVHVVHG�EDVHG�
RQ�WKH�SUHVHQFH�RI�DQ��SOHXUDO�HIIXVLRQ�DQG�SUHVHQFH�
RI�DV�FLWHV��&KL�VTXDUH�WHVW�ZDV�XVHG�IRU�DQDO�VLV�

6RXUFH�����KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�'HQJXHBIHYHU

5(68/76

:H�DQDO�VHG�WKH�GDWD�RI�����SDWLHQWV�RXW�RI�ZKLFK�
���ZHUH�GLDJQRVHG�WR�KDYH�'HQJXH�IHYHU�DQG����ZLWK�
'HQJXH�+DHPRUUKDJLF�IHYHU��2XW�RI����SDWLHQWV�ZLWK�
Dengue� fever,� “52�were� classi�ed� as� dengue� fever�
ZLWKRXW�KDHPRUUKDJH��DQG� ����ZLWK�GHQJXH� IHYHU�
ZLWK� KDHPRUUKDJH��� 0HDQ� DJH� RI� SDWLHQWV� LQ� WKH�
VWXG��ZDV�����HDUV��6'������IURP�DJH�����UV�WR�����UV��
$PRQJ�����SDWLHQWV��PDOHV����DQG�IHPDOHV����ZLWK�
PDOHV��IHPDOH�UDWLR�RI��������

�6QHKLWK�&�3DWLO��&�$�%RSDQQD��+DUROG�0D[LP�/HZLV�HW�DO��&OLQLFDO�3URILOH�RI�'HQJXH�)HYHU�3DWLHQW�ZLWK�
7KURPERF�WRSHQLD�OHVV�WKDQ�RQH�ODNK�&XPP�DPRQJ�$GXOWV�LQ�(G
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����6QHKLWK�&�3DWLO��&�$�%RSDQQD��+DUROG�0D[LP�/HZLV�HW�DO��&OLQLFDO�3URILOH�RI�'HQJXH�)HYHU�3DWLHQW�ZLWK�
7KURPERF�WRSHQLD�OHVV�WKDQ�RQH�ODNK�&XPP�DPRQJ�$GXOWV�LQ�(G

7KH�PDLQ�V�PSWRPV�ZHUH�IHYHU��������KHDGDFKH�
������� UHWUR� EXOEDU� SDLQ� ������� P�DOJLD� �������
DUWKUDOJLD� ������� KDHPRUUKDJLF� PDQLIHVWDWLRQ�
������� �QDXVHD� �������YRPLWLQJ� �������DEGRPLQDO�
SDLQ� ������� GLDUUKHD� ������� K�SRWHQVLRQ� �������
EUDG�FDUGLD� ������� ���� SDWLHQWV� KDG� EOHHGLQJ�
PDQLIHVWDWLRQV� DV� IROORZV� 3HWHFKLDV� DQG�
SXUSXUDV� �� ������� 7RUQLTXHW� WHVW� SRVLWLYH� �������
1DVDO�EOHHGLQJ��������*XP�EOHHG�������+HPDWXUHD�
�������+HPRSW�VLV��������0DOHQD���������SDWLHQWV�
KDG�EOHHGLQJ�PDQLIHVWDWLRQV�ZLWKLQ�SODWHOHW�UDQJH�

RI�����������ODNK�FXPP����SDWLHQWV�KDG�EOHHGLQJ�
PDQLIHVWDWLRQV�ZLWKLQ����������������FHOOV�FXPP��
���SDWLHQWV�ZLWKLQ�SODWHOHW�UDQJH�RI�����������������
FHOOV�FXPP�� �� SDWLHQWV� ZLWKLQ� SODWHOHW� UDQJH� RI�
������� �� ������� FHOOV�FXPP�� ��� SDWLHQWV� ZLWKLQ�
SODWHOHWV�OHVV�WKDQ�������FHOOV�FXPP�

�H���H��HPR���D�LF�)HYH����G���DGL��

%DVHG�RQ�FOLQLFDO�SUHVHQWDWLRQ�DQG�LQYHVWLJDWLRQV��
SDWLHQWV� RI� 'HQJXH� +DHPRUUKDJLF� IHYHU� ZHUH�
classi�ed�as�follows�as�per�WHO�criteria.
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�,6&866,21

�UDGH�RI�
��)

&ULWHULD 1XPEHU�RI�
SDWLHQWV

*UDGH�, )HYHU�DQG�KDHPRUUKDJLF�PDQLIHVWDWLRQ�DQG�HYLGHQFH�RI�SODVPD�OHDNDJH��DVFLWHV��SOHXUDO�
HIIXVLRQ�RU�K�SRDOEXPLQHPLD�RU�UDLVLQJ�KHPDWRFULW�

�

*UDGH�,, *UDGH�,�SOXV�VSRQWDQHRXV�EOHHGLQJ �

*DUGH�,,, *UDGH�,�DQG�*UDGH�,,�SOXV�FLUFXODWRU��IDLOXUH��ZHDN�SXOVH��QDUURZ�SXOVH�SUHVVXUH��OHVV�WKDQ�RU�
HTXDO�WR���PPKJ���K�SRWHQVLRQ

�

*UDGH�,9 $V�LQ�*DUGH�,,,�SOXV�SURIRXQG�VKRFN�ZLWK�XQGHWHFWDEOH�%3�DQG�SXOVH �

7KLV�VWXG�� LQFOXGHG� ���� SDWLHQWV�RXW�RI�ZKLFK�
88� cases� classi�ed� as�Dengue� fever� and� 12�were�
classi�ed� as� Dengue� haemorrhagic� fever� which�
ZDV� VLPLODU� WR� WKDW� LQ� VWXG�� E�� '�� &KKLQD� HW� DO�
���������

0HDQ�DJH�RI�SDWLHQWV� LQ�WKH�VWXG��ZDV�����HDUV�
ZKLFK� LQFOXGHG� SDWLHQWV� IURP� DJH� JURXS� RI� ���
�HDUV�WR�����HDUV��2XW�RI�����SDWLHQWV�ZLWK�GHQJXH��
���ZHUH�PDOHV� DQG� ���ZHUH� IHPDOHV�ZLWK�PDOH� WR�
IHPDOH� UDWLR� RI� �������� +LJKHU� LQFLGHQFH� DPRQJ�
PDOHV� ZDV� DOVR� UHSRUWHG� LQ� VWXGLHV� RI� '� FKKLQD�
HW�DO���DQG�%�%DQG�RSDGK�D��HW�DO��

0RVW� FRPPRQ� FOLQLFDO� PDQLIHVWDWLRQ� ZDV�
IHYHU� REVHUYHG� LQ� ���� RI� SDWLHQWV� IROORZHG� E��
PXVFXORVNHOHWDO� IHDWXUHV� DQG� JDVWURLQWHVWLQDO�
IHDWXUHV�ZKLFK�ZDV� VLPLODU� WR� VWXG�� E��&KKRWDOD��
<��+�HW�DO��

7KLV� VWXG�� ZDV� PDLQO�� IRFXVVHG� RQ� EOHHGLQJ�
manifestation� in� dengue.� (to� �nd� co-relation�
EHWZHHQ� EOHHGLQJ� PDQLIHVWDWLRQ� DQG� SODWHOHWV�
FRXQW��SDWWHUQV�RI�EOHHGLQJ�PDQLIHVWDWLRQV��

3HWHFKLDO� UDVK�ZDV� WKH�PRVW� FRPPRQ� EOHHGLQJ�
PDQLIHVWDWLRQ� ������ IROORZHG� E�� QDVDO� EOHHG�
������� JLQJLYDO� EOHHGLQJ� ������ KHPDWXUHD� �������
KHPRSW�VLV��������PDOHQD������

$� )HZ� SDWLHQWV� L�H�� ��� SDWLHQWV� RXW� RI� ��� ZLWK�
KHPRUUKDLF�PDQLIHVWDWLRQ�������KDG�PRUH�WKDQ�RQH�
EOHHGLQJ�PDQLIHVWDWLRQ� LQ� WKH�VWXG�� LQ� FRQWUDVW� WR�
VWXG��RI�'DQLHO�HW�DO��

7KHUH�ZHUH�QR�PRUWDOLWLHV� IURP�GHQJXH�GXULQJ�
WKH�SHULRG�RI�VWXG��

)HZ� SDWLHQW� ZKR� KDG� PXFRVDO�VSRQWDQHRXV�
EOHHGLQJ� GLGQ�W� JR� LQWR� '+)� RU� '66� EHFDXVH� RI�
JRRG�VXSSRUWLYH�WUHDWPHQW�

5DLVLQJ� KHPDWRFULW� �PRUH� WKDQ� ����� ZDV� VHHQ�
RQO��LQ���SDWLHQWV��ZKHQ�UDLVHG�+HPDWRFULW�ZDV�QRW�
DYDLODEOH�� RWKHU� HYLGHQFH� RI� SODVPD� OHDNDJH� OLNH�
DVFLWHV� DQG� SOHXUDO� HIIXVLRQ� DQG� K�SRDOEXPHQLD�
ZHUH�FRQVLGHUHG�IRU�GLDJQRVLV�RI�'+)�

&21&/86,21

2XU� VWXG�� VKRZHG� WKDW� WKHUH� LV� QR� FRUUHODWLRQ�
EHWZHHQ� WKH� RFFXUUHQFH� RI� KHPRUUKDJLF�
PDQLIHVWDWLRQV�DQG�WKH�GHJUHH�RI�WKURPERF�WRSHQLD�
DV�VHHQ�LQ�RWKHU�VWXGLHV������

9DULRXV� EOHHGLQJ� PDQLIHVWDWLRQV� FDQ� EH� VHHQ�
LQ� GHQJXH� ZKLFK� FDQ�W� EH� OLQNHG� ZLWK� OHYHO� RI�
WKURPERF�WRSHQLD�� 3ODWHOHW� FRXQW� FDQ� GURS� WR�

�6QHKLWK�&�3DWLO��&�$�%RSDQQD��+DUROG�0D[LP�/HZLV�HW�DO��&OLQLFDO�3URILOH�RI�'HQJXH�)HYHU�3DWLHQW�ZLWK�
7KURPERF�WRSHQLD�OHVV�WKDQ�RQH�ODNK�&XPP�DPRQJ�$GXOWV�LQ�(G
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OHVV� WKDQ�������� FHOO�FXPP�ZLWKRXW� DQ��EOHHGLQJ�
PDQLIHVWDWLRQ�� $QG� EHORZ� �ODNK� EOHHGLQJ�
PDQLIHVWDWLRQV� KDYH� KDSSHQHG� DW� YDULRXV� UDQJHV�
and�hence�a�speci�c�range�is�not�de�ned.

+HQFH� SODWHOHWV� FRXQW� FDQQRW� EH� XVHG� LQ�
SURJQRVWLFDWLRQ� RI� SDWLHQWV� FRPLQJ� WR� ('� DQG� WR�
UHJDUGLQJ�GXUDWLRQ�RI�VWD��LQ�KRVSLWDO�RU�('�

5()(5(1&(6

��� &RPSUHKHQVLYH�*XLGHOLQH�IRU�3UHYHQWLRQ�DQG�
&RQWURO�RI�'HQJXH�DQG�'HQJXH�+DHPRUUKDJLF�
)HYHU�� 5HYLVHG� DQG� H[SDQGHG� HGLWLRQ� ��������
:+2�5HJLRQDO�2IILFH�IRU�6RXWK�(DVW�$VLD�

��� 'HQJXH�� JXLGHOLQHV� IRU� GLDJQRVLV�� WUHDWPHQW��
SUHYHQWLRQ�DQG�FRQWURO��*HQHYD��:RUOG�+HDOWK�
2UJDQL]DWLRQ�������

��� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� *XLGHOLQHV�
IRU� WUHDWPHQW� RI� GHQJXH� IHYHU�GHQJXH�
KDHPRUUKDJLF� IHYHU�LQ�VPDOO�KRVSLWDOV��:+2��
6($52��1HZ�'HOKL�������

��� 6KDUPD� 6� DQG�6KDUPD� 6.��&OLQLFDO� SURILOH� RI�
'+)�LQ�DGXOWV�GXULQJ������RXWEUHDN�LQ�'HOKL��
,QGLD��'HQJXH�%XOOHWLQ������������������

��� %KDVNDU�0(��0RRUWK��6��.XPDU�16��$UWKXU�3��
'HQJXH�KDHPRUUKDJLF�IHYHU�DPRQJ�DGXOWV�DQ�

REVHUYDWLRQDO� VWXG�� LQ� &KHQQDL�� VRXWK� ,QGLD��
,QGLDQ�-�0HG�5HV�������'HF���������������

��� '�� &KKLQD�� 3�� *R�DO�� 2�� *R�DO� HW� DO�� $�
6WXG�� RI� &OLQLFDO� 3URILOH� RI� 'HQJXH� )HYHU� LQ�
3XQMDE��1RUWK� ,QGLD�� ,QWHUQDWLRQDO� -RXUQDO� RI�
,QIHFWLRXV� 'LVHDVHV�� ������������ 9ROXPH� ����
3DJHV�H���H���

��� 'DQLHO�5��5DMPRKQDQ��DQG�3KLOLS�$=��$�VWXG��
RI� FOLQLFDO� SURILOH� RI� GHQJXH� IHYHU� LQ�.ROODP��
.HUDOD��,QGLD��'HQJXH�%XOOHWLQ����������

��� &KKRWDOD��<��+�����6XYD��&��0����������$�VWXG��
RI�FOLQLFDO�SURILOH�RI�GHQJXH�IHYHU�LQ�-DPQDJDU��
*XMDUDW�� ,QGLD�� ,QWHUQDWLRQDO� -RXUQDO� RI�
5HVHDUFK�LQ�0HGLFDO�6FLHQFHV�������������������

��� %KDVZDWL� %DQG�RSDGK�D��� ,QGUDQL�
%KDWWDFKDU��D� HW� DO�� �$� &RPSUHKHQVLYH� 6WXG��
RQ�WKH������'HQJXH�)HYHU�2XWEUHDN�LQ�.RONDWD��
,QGLD���,QWHUQDWLRQDO�6FKRODUO��5HVHDUFK�1RWLFHV��
YRO��������$UWLFOH�,'�����������SDJHV�������

���� <L]KDR�/DQJ��'HQJXH� IHYHU�� IURP�:LNLSHGLD��
WKH� IUHH� HQF�FORSHGLD�� $XJXVW�������������
KWWS���HQ�ZLNLSHGLD�RUJ�ZLNL�'HQJXHBIHYHU

���� .XODUDWQH�� 6HQDQD�DNH�$�0�� �'HQJXH� IHYHU���
%0-���%ULWLVK�0HGLFDO�-RXUQDO�������������Q��SDJ�

���� �'HQJXH�DQG�VHYHUH�GHQJXH�)DFW�VKHHW�1�������
:+2��0D�������

�6QHKLWK�&�3DWLO��&�$�%RSDQQD��+DUROG�0D[LP�/HZLV�HW�DO��&OLQLFDO�3URILOH�RI�'HQJXH�)HYHU�3DWLHQW�ZLWK�
7KURPERF�WRSHQLD�OHVV�WKDQ�RQH�ODNK�&XPP�DPRQJ�$GXOWV�LQ�(G


