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3ULPHU�'HUL�/HQIRPDODUÕ�HVDV�RODUDN�GHUL\L�WXWDQ�DQFDN�LOHUL�HYUHGH�NDQ��OHQI�
QRGX�YH�Lo�RUJDQODUD�\D\ÕODELOHQ�GHULQLQ�QHRSODVWLN�KDVWDOÕ÷ÕGÕU�������\ÕOÕQGD�
\DSÕODQ� '6g�(257&� VÕQÕӿDPDVÕ� LOH� 7� K�FUHOL� YH� %� K�FUHOL� GHUL� OHQIRPDODUÕ�
RODUDN� WDQÕPODQGÕ�� � %X� VÕQÕӿDPD\D� HVDV� WHúNLO� HGHQ� NOLQLN�� KLVWRSDWRORMLN��
LPP�QRIHQRWLSWLN�|]HOOLNOHUL�GHUL�OHQIRPDODUÕQÕQ�WHGDYLVLQGH�L]OHQHFHN�\ROGD�
UHKEHUOLN� HWPHVL� QHGHQL\OH� DUDúWÕUPDFÕODU� YH� NOLQLV\HQOHU� WDUDIÕQGDQ� EXJ�Q�
GDKL� NDEXO� J|UPHNWHGLU�� dR÷X� HUNHQ� HYUH� ROJXODUÕQ� WHGDYLVLQGH� GHUL\H�
\|QHOLN�YH�VLWRWRNVLN�ROPD\DQ�X\JXODPDODU��NRUWLNRVWHURLG��LQWHUIHURQ��389$��
UHWLQRLN�DVLW��YV��� LOH�\�NVHN�FHYDS�RUDQODUÕ�YH�X]XQ�V�UH�KDVWDOÕNVÕ]�\DúDP�
UDSRU� HGLOPHNWHGLU�� � øOHUL� HYUH� YH� GLUHQoOL� GHUL� OHQIRPDODUÕ� D÷ÕU� VLWRWRNVLN�
WHGDYLOHUH�UD÷PHQ�G�ú�N�FHYDS�YH�NÕVD�V�UH�VD÷NDOÕP�VRQXoODUÕ�LOH�KHNLPOHUH�
PH\GDQ�RNXPD\D�GHYDP�HWPHNWH�YH�JHOLúWLULOHFHN�\HQL�LODoODU�YH�WHGDYLOHU�LoLQ�
DUDúWÕUPD�DODQÕ�VXQPDNWDGÕU�
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3ULPHU�GHUL�OHQIRPDODUÕ��3'/���IDUNOÕ�NOLQLN��KLVWRSDWRORMLN�YH�LPP�QRIHQRWLS�
|]HOOLNOHU�LOH�VH\UHGHQ�7�YH�%�OHQIRVLWOHULQGHQ�N|NHQ�DODQ�KHWHURMHQ�ELU�JUXS�
KDVWDOÕNWÕU�� .OLQLN� RODUDN�GHUL\H� VÕQÕUOÕ�� WDQÕ� NRQGX÷XQGD� YH��� D\� VRQUDVÕQD�
NDGDU�GHUL�GÕúÕ�EHOLUWL�J|VWHUPH\HQ�OHQIRVLWLN�QHRSOD]LOHU�RODUDN�WDQÕPODQÕU���
�����\ÕOÕQGD�:+2�(257&��'�Q\D�6D÷OÕN�gUJ�W��$YUXSD�.DQVHU�$UDúWÕUPD�YH�
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7�P� 3'/·ODUÕQÕQ� \DNODúÕN� ���·ÕQÕ� 0)� ROXúWXUXUNHQ� EX� ROJXODUÕQ� ����·LQGH�
6H]DU\� 6HQGURPX� �66�� JHOLúLU�� øQVLGDQVÕ� ���²������������ GLU�� � +DVWDODUÕQ�
oR÷X�HULúNLQGLU�YH�RUWDODPD����\Dú�FLYDUÕQGD�EDúODU��$QFDN�oRFXN�YH�DG|OHVDQ�
JUXEXQGD�GD�EDúOD\DELOLU��(UNHNOHU�GDKD�ID]OD�HWNLOHQLU��(�.� ���²�����.OLQLN�
RODUDN�\DPD��SODN��W�P|U�YH�HULWURGHUPL�ROPDN��]HUH���HYUHGH�L]OHQHQ�NODVLN�
$OLEHUW�%D]LQ� WLSL� YH\D� DWLSLN� GHUL� EHOLUWLOHUL� J|VWHUHQ� IDUNOÕ� NOLQLN� IRUPODUÕ�
GD� J|U�OHELOPHNWHGLU�� (Q� |QHPOL� SURJQRVWLN� IDNW|U� KDVWDQÕQ� \DúÕ�� GHUL�
WXWXOXPXQXQ�WLSL�YH�\D\JÕQOÕ÷Õ��HYUHVL��GHUL�GÕúÕ�WXWXOXPXQ�YDUOÕ÷Õ�YH�oHYUHVHO�
NDQGD� SDWRORMLN� K�FUH� JUXEX� ROPDVÕGÕU�� <DPD� YH� SODN� HYUHVLQGH� SURJQR]�
P�NHPPHO�LNHQ��W�P|UDO�OH]\RQ�YH�HULWURGHUPLN�GHUL�WXWXOXPX�N|W��SURJQR]�
LúDUHWLGLU�� � %LU� oDOÕúPDGD� GHUL� WXWXOXPXQXQ� HYUHVL�� oHYUH� NDQÕQGD� WXWXOXP�
\DQÕ�VÕUD�\�NVHN�/'+�G�]H\L�YH�IROLN�ORWURSLN�KLVWRORML�VD÷NDOÕP�YH�SURJQR]X�
HWNLOH\HQ�HQ�|QHPOL�IDNW|UOHU�RODUDN�UDSRU�HGLOPLúWLU������
5BO�TBM��BM�ÝNBMBS�WF�&WSFMFNF

'HUL� OH]\RQXQXQ� WDQÕPODQPDVÕ� �\DPD�SODN�� W�P|U� YH� HULWURGHUPL��� � OHQI�
QRGODUÕQÕQ� YH� GL÷HU� RUJDQODUÕQ� PXD\HQHVL� WHPHO� \DNODúÕPGÕU�� 7DP� NDQ�
PXD\HQHVL�YH�oHYUHVHO�NDQ�\D\PDVÕQGD�6H]DU\�K�FUHOHULQLQ�WDUDQPDVÕ��DNÕú�
VLWRPHWULN�RODUDN�&'���K�FUHOHULQLQ�DUWÕúÕ�YH�&'��&'��RUDQÕQÕQ�\�NVHOPHVL�
JLEL�DQRUPDO� LPP�QIHQRWLS�RUWD\D�oÕNDUÕOPDOÕGÕU�� � �%L\RNLP\DVDO��/'+��Y�V����
YH�PHWDEROLN�EHOLUWHoOHULQ�oDOÕúÕOPDVÕ��7&5�JHQ�G�]HQOHPHVLQLQ�DUDúWÕUÕOPDVÕ�
�JHUHNOL�ROJXODUGD��� WRPRJUDӾ�YH�3(7�oDOÕúPDODUÕ� LOH�HYUHOHPH\H�HVDV� WHúNLO�
HGHFHN� GRNX� YH� RUJDQ� WXWXOXPODUÕQÕQ� J|U�QW�OHQPHVL�� JHUHNOL� ROJXODUGD�
KLVWRSDWRORMLN�GR÷UXODPD��|]HOOLNOH�IROLN�ORWURSLN�KLVWRORML�YH�E�\�N�K�FUHOL�
WUDQVIRUPDV\RQXQ�UDSRU�HGLOPHVL���JHUHNLU�
ù�SKHOL�GHUL�OH]\RQODUGDQ��YDUVD�!����FP��VHUW��G�]HQVL]��N�PHOHQPH�J|VWHUHQ�
OHQI�EH]OHULQGHQ���DOÕQDQ�EL\RSVL�PDWHU\DOLQGH�KLVWRSDWRORMLN�YH�LPP�QRORMLN�
oDOÕúPDODU� WDQÕ� LoLQ�HVDVWÕU��0)�66�K�FUHOHUL� LPP�QRKLVWRNLP\DVDO�RODUDN�7�
K�FUH�EHOLUWHFL�&'����&'����&'����&'����&&5����&'��52��YH�&'���&'���
&'���YH�&'���QHJDWLIWLU��$QRUPDO�DUWPÕú�&'��&'��SDWHUQLQLQ�|QHPOL�WDQÕVDO�
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3FTJN����$NÕú�VLWRPHULGH�DQRUPDO�DUWPÕú�&'��&'��SDWHUQL�YH�D\QÕ�K�FUH�JUXEXQGD�&'��52�
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GH÷HUL� YDUGÕU� �5HVLP����� 1DGLUHQ�&'��� DOW� WLSOHU� L]OHQHELOLU�� %�\�N� K�FUHOL�
WUDQVIRUPDV\RQ�GXUXPXQGD�&'���·GLU������7�K�FUHOHU�GHUL�OHQIRVLW�DQWLMHQL�
�&/$�� YH�7+�� VLWRNLQ� HNVSUHVH� HGHUOHU��dR÷X�ROJXGD�7+�� YH� ,/²��� VLWRNLQ�
HNVSUHV\RQ�ND\EÕ�VDSWDQÕU��(UNHQ�\DPD�G|QHPL�GkKLO�oR÷X�ROJXGD�7�K�FUH�
UHVHSW|U�JHQ��7+5*��\HQLGHQ�G�]HQOHPHVL�YDUGÕU��
0)�66� KDVWDODUÕQGD� 710� (YUHOHPH� VLVWHPL� �7DEOR� ��� NXOODQÕOPDNWDGÕU� �����
%XQD�J|UH��7��+DVWDOÕN��7RSODP�Y�FXW� \�]H\LQLQ����·GDQ�D]ÕQÕ� \DPD�YH\D�
SODN�OH]\RQODUÕQ�NDSODPDVÕGÕU��7��+DVWDOÕN��7RSODP�Y�FXW�\�]H\LQLQ����·GDQ�
ID]ODVÕQÕ�\DPD�YH\D�SODN�OH]\RQODUÕQ�NDSODPDVÕGÕU��7��+DVWDOÕN��7�P|UDO�GHUL�
OH]\RQODUÕQÕ��7��+DVWDOÕN��7RSODP�Y�FXW�\�]H\LQLQ����·GDQ�ID]ODVÕQÕ�HULWHPOL�
VNXDPOÕ��HULWURGHUPLN��OH]\RQODUÕQ�NDSODPDVÕGÕU��/HQI�QRGX�PXD\HQHVL�oDSÕ�
���FP·GHQ�ID]OD� OH]\RQODU� LoLQ�|QHULOLU�YH�WXWXOXP�SDWHUQLQH�J|UH� �1��� OHQI�
QRGX�\RN��1���1���1���KLVWRORMLN�GR÷UXODQPÕú�SDWRORMLN�OHQI�QRGX��WXWXOXP�
GHUHFHVL�!���!���!��YH�1[��KLVWRORMLN�GR÷UXODQPDPÕú�SDWRORMLN� OHQI�QRGX��
��RODUDN�HYUHOHQLU�� � øo�RUJDQ� WXWXOXPX� LVH� �0��� WXWXOXP�\RN��0���KLVWRORMLN�
GR÷UXODQPÕú� WXOXP� YH� 0[�� KLVWRORMLN� GR÷UXODQPDPÕú� WXWXOXP�� RODUDN�
UDSRUODQÕU�� dHYUH� NDQÕQGD� 6H]DU\� K�FUHVLQLQ� RUDQÕ� ���� LVH� %��� � ���� LVH�
%��� 6H]DU\� K�FUHOHULQL� VD\ÕVÕ� �� ����PP�� LVH� %�� RODUDN� WDQÕPODQÕU�� � 710�
GH÷HUOHULQH�J|UH�VLVWHPDWLN�HYUH�EHOLUOHQLU�
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$�<DPD�(YUHVL��(UNHQ�\DPD�HYUHVLQGH�WHN�YH\D�oRN�VD\ÕGD��HULWHPOL�VNXDPOÕ�
PDN�OOHU� L]OHQLU�� %R\XWODUÕ� GH÷LúPHNOH� ELUOLNWH� VÕQÕUODUÕ� EHOLUJLQGLU�� 5HQJL�
WXUXQFXGDQ� PRUXPVX�NÕUPÕ]Õ\D� NDGDU� GH÷LúHELOLU�� *HQHOOLNOH� Y�FXGXQ�
NDSDOÕ�\HUOHULQGH�\HUOHúLU��+DӾI�NDúÕQWÕOÕ� YH\D�NDúÕQWÕVÕ]�RODELOLU� �5HVLP��$���
=DPDQ�]DPDQ�NHQGLOL÷LQGHQ�ND\EROXS��\HQLGHQ�oÕNDELOLU��<DPD�YH\D�HUNHQ�
SODN� G|QHPLQGH� )0·LQ� NOLQLN� WDQÕVÕ� ROGXNoD� J�o� RODELOLU�� %X� HYUHGH� GHUL�
OH]\RQODUÕQÕQ� EDúODQJÕFÕQGDQ� WDQÕ� NHVLQOHúHQH� NDGDU� JHoHQ� V�UH� RUWDODPD�
�²��\ÕOGÕU��EX�V�UH�ELUNDo�D\GDQ���GHNDWD�NDGDU�GH÷LúHELOLU��7HGDYL\H�GLUHQoOL�
GHUPDWR]OX�KDVWDODUGD�WDQÕ�NHVLQOHúHQH�NDGDU��oHU�D\OÕN�DUDODUOD�oRNOX�GHUL�
EL\RSVLOHUL�DOÕQPDOÕGÕU��+LVWRORMLN�EXOJXODU�KHU�]DPDQ�WDQÕVDO�GH÷LOGLU��5HVLP�
�%��
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7DEOR����0)�66�KDVWDODUÕQGD�710�HYUHOHPH�VLVWHPL
(95(�,��'HUL\H�VÕQÕUOÕ�\DPD�YH�SODN�WDU]Õ�OH]\RQODUÕQ�WRSODP�Y�FXW�\�]H\LQLQ�������
LVH���(YUH��,$����!����LVH���(YUH��,%��
(95(�,,��+HUKDQJL�RUDQGD�GHUL\L�WXWDQ�KDVWDOÕN�\DQÕ�VÕUD�NDQVHU|]�ROPD\DQ�/HQI�
QRGX�WXWXOXPX���(YUH��,,$���GHUL�OH]\RQODUÕ�W�P|UDO�NDUDNWHUGH�YH�YDUVD�NDQVHU|]�
ROPD\DQ�/HQI�QRGX�WXWXOXPX���(YUH��,,%���
(95(�,,,��7RSODP�Y�FXW�\�]H\LQLQ����·GDQ�ID]ODVÕQÕ�HULWURGHUPLN�OH]\RQODU�
NDSODPDNWD�YDUVD�NDQVHU|]�ROPD\DQ�OHQI�QRGX�WXWXOXPX��66�ULVNL�\�NVHNWLU��NDQ�
PXD\HQHVL�GLNNDWOL�\DSÕOPDOÕ��
(95(�,9��+HUKDQJL�RUDQGD�GHUL\L�WXWDQ�KDVWDOÕN�\DQÕ�VÕUD�NDQVHU|]�OHQI�QRGX�YH�
YH\D�NDQ�WXWXOXPX��(YUH��,9$���KHUKDQJL�Lo�RUJDQ�WXWXOXPX��(YUH��,9%��
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GR÷UXGDQ�SODNODU�LOH�GH�EDúOD\DELOLU��3ODNODU�NHVNLQ�VÕQÕUOÕ�GHULGHQ�KDӾI�NDEDUÕN��
NÕUPÕ]ÕGDQ� PRU�� NDKYHUHQJLQH� GH÷LúHQ� UHQNWH�� LQӾOWUDV\RQ� J|VWHULU� �5HVLP�
�$�%��� 'D÷ÕOÕP� \LQH� \DPD� HYUHVLQGH� ROGX÷X� JLELGLU�� \D\JÕQ� SODNOÕ� KDVWDODUGD�
EDú��ER\XQ�YH�HNVWUHPLWHOHUGH�GH�OH]\RQODU�EXOXQDELOLU���+DVWDODUÕQ�E�\�N�ELU�
oR÷XQOX÷XQGD�úLGGHWOL�NDúÕQWÕ�YDUGÕU��3ODNODUÕQ�E�\�NO�÷��YH�NDOÕQOÕ÷Õ�\DYDúoD�
DUWÕú�J|VWHULU��EX�SODNODUÕQ�RUWDVÕQGD�\HU�\HU�NHVNLQ�VÕQÕUOÕ�QRUPDO�GHUL�DGDODUÕ�
EXOXQDELOLU��6SRQWDQ�JHULOHPH�J|U�OHELOLU��/H]\RQODU�DQ�OHU��SROLVLNOLN�YH�DW�QDOÕ�
úHNOLQL�DODELOLU��1DGLUHQ�EDNWHUL\HO�HQIHNVL\RQXQ�HúOLN�HWPHVL\OH�SODNODU�HURGH�
YH\D��OVHUH�RODELOLU�YH�D÷UÕ�HúOLN�HGHELOLU��%X�G|QHPGH�OHQIDGHQRSDWL�EXOXQDELOLU��
IDNDW�oR÷XQOXNOD�GHUPDWRSDWLNGLU��+LVWRORML�ROGXNoD�WDQÕVDOGÕU��5HVLP��&�'��
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3FTJN����$��+DӾI�HULWHPOL�VNXDPOÕ��GHUL�VHYL\HVLQGH�PDN�OHU�OH]\RQODU��%��0)�\DPD�
HYUHVL��HSLGHUPLVWH�DWLSLN��VHUHEULIRUP��NRQY�OH��KLSHUNURPDWLN�QXNOHXVOX��E�\�N�

OHQIRVLWOHU��+HPDWRNVLOHQ�HR]LQ��[����

3FTJN����$��*|YGHGH�\D\JÕQ�KLSHUSLJPHQWH�\DPD�OH]\RQODU��]HULQGH�OXPEDO�E|OJHGH�
GHULGHQ�NDEDUÕN�HULWHPOL�LQӾOWUH�SODNODU��%��%DFDNWD�HULWHPOL�VNXDPOÕ�SODN�&��%DQW�
EHQ]HUL�YH\D�\DPD�úHNOLQGH��\�]H\HO��7�OHQIRVLWOHUGHQ�ROXúDQ�LQӾOWUDV\RQ���ELUOLNWH�
SHXWULHU�PLNURDSVHVL��+HPDWRNVLOHQ�HR]LQ��[�����D��0)��&'��LPP�QUHDNWLYLWHVL�

�øPP�QRSHURNVLGD]��[������+HPDWRNVLOHQ�HR]LQ��[���� 
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&�7�P|U�(YUHVL��3ODNODU��]HULQGH�JHOLúHELOGL÷L�JLEL�GR÷UXGDQ�W�P|U�RODUDN�
GD� EDúOD\DELOLU�� 7�P|UDO� HYUH� OH]\RQODUÕ� KHUKDQJL� ELU� Y�FXW� E|OJHVLQGH�
EXOXQPDVÕQD�UD÷PHQ�HQ�VÕN��\�]�YH�NÕYUÕP�E|OJHOHULQGH�\HUOHúLU��5HVLP��$���
1RG�OOHU�NÕUPÕ]Õ�NDKYH�YH\D�PRUXPVX�NÕUPÕ]Õ�UHQNWH�G�]�\�]H\OLGLU��'H÷LúLN�
E�\�NO�NWH�RODELOLUOHU��dR÷X�KDVWDGD�VLVWHPLN�EHOLUWLOHU�HúOLN�HGHU��dRN�VH\UHN�
GH�ROVD�VSRQWDQ�JHULOHPH�J|U�OHELOLU��7�P|UDO�G|QHPGH�SURJQR]�\DPD�YH�SODN�
HYUHOHULQH�J|UH�ROGXNoD�N|W�G�U��EX�QHGHQOH�PHODQRPDQÕQ�%UHVORZ�NDOÕQOÕ÷Õ�
JLEL�LQӾOWUDV\RQXQ�NDOÕQOÕ÷ÕQÕQ�SURJQRVWLN�IDNW|U�RODELOHFH÷L�G�ú�Q�OPHNWHGLU�
�5HVLP� �%��� *HQLú� ELU� VHULGH� \DSÕODQ� oDOÕúPDGD� NDOÕQ� SODNOÕ� KDVWDODUÕQ� LQFH�
SODNOÕ�YH\D�\DPD�HYUHVLQGHNL�KDVWDODUD�J|UH�SURJQR]XQXQ�GDKD�N|W��ROGX÷X�
YH�HYUHOHPH�VLVWHPLQLQ�PRGLӾ\H�HGLOPHVL�|QHULOPLúWLU�

'�(ULWURGHUPL� (YUHVL�� 'R÷UXGDQ� EDúOD\DELOHFH÷L� JLEL� 0)·LQ� GL÷HU�
OH]\RQODUÕQGDQ� GD� JHOLúHELOLU�� 9�FXGXQ� ���·LQGHQ� ID]ODVÕ� SDUODN� NÕUPÕ]Õ�
HULWHP� YH� VNXDPOD� NDSOÕGÕU�� .DUDNWHULVWLN� RODUDN� VLPHWULN� VD÷ODP� GHUL�
DGDFÕNODUÕ�EXOXQXU��<�]�WXWXOXPX�DVODQ�\�]��J|U�Q�P�QH�QHGHQ�ROXU��5HVLP�
�$���$WHú�� WLWUHPH�� LúWDKVÕ]OÕN�� NLOR� ND\EÕ� YH� oRN� úLGGHWOL� NDúÕQWÕ� YDUGÕU�� (O�
LoL��D\DN�WDEDQÕQGD�GD�HULWHP��VNXDP�YH�ӾVV�UOHU�EXOXQDELOLU��/HQIDGHQRSDWL�

HematoLog���

3FTJN��� $��'HULGHQ�NDEDUÕN��LQӾOWUH�\XPXúDN�NÕYDPOÕ�W�P|UDO�OH]\RQ��%��0)�W�P|UDO�
HYUH��\�]H\HO�YH�GHULQ�\R÷XQ�OHQIRVLW�LQӾOWUDV\RQX��+HPDWRNVLOHQ�HR]LQ��[���

3FTJN��� $��6H]DU\�6HQGURP·OX�\D\JÕQ�HULWHP�VNXDPOD�NDUDNWHUL]H�\�]�J|U�Q�P�� 
%��3HULIHULN�NDQGD�DWLSLN�VHUHEULIRUP�J|U�Q�úO��YH�\DUÕN�oHNLUGHNOL���6H]DU\�K�FUHOHUL�
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JHQHOOLNOH� YDUGÕU�� $ORSHVL�� HNWURSLRQ�� WÕUQDN� GLVWURӾVL� RODELOLU�� %X� G|QHPLQ�
KLVWRORMLVL�ROGXNoD�GH÷LúNHQGLU��(ULWURGHUPL\H�QHGHQ�RODQ�GL÷HU�GHUPDWR]ODU�
LOH�D\ÕUÕFÕ�WDQÕVÕ�\DSÕOPDOÕGÕU�
6(=$5<� 6(1'5208�� 7DULKVHO� RODUDN� HULWURGHUPL�� SHULIHUDO� OHQIDGHQRSDWL��
oHYUH�NDQÕQGD���·GHQ�GDKD�ID]OD�DWLSLN�PRQRQ�NOHHU�K�FUH��6H]DU\�K�FUHVL��
EXOXQPDVÕ�RODUDN�WDQÕPODQPDNWDGÕU��5HVLP��%���8OXVODUDUDVÕ�'HUL�OHQIRPDODUÕ�
7RSOXOX÷X������ \ÕOÕQGD� 66� WDQÕVÕ� LoLQ� DúD÷ÕGDNL� NULWHUOHUGHQ�ELU� YH\D� GDKD�
ID]ODVÕQÕQ�EXOXQPDVÕ�JHUHNWL÷LQL�ELOGLUPHNWHGLU�����
���7RWDO�OHQIRVLW�VD\ÕVÕQÕQ����·VLQGHQ�ID]ODVÕQÕQ�YH\D�PPñ·WH��!�����6H]DU\�
K�FUHVLQLQ�EXOXQPDVÕ�
���&'��&'��RUDQÕQÕQ���·GDQ� ID]OD�ROPDVÕ� YH�YH\D�SDQ�7�K�FUH�DQWLMHQOHUL�
�&'���&'���&'���&'��·GHQ�ELUL� YH\D�KHSVLQLQ� ND\EÕQÕQ� DNÕú� VLWRPHWULVL� LOH�
J|VWHULOPHVL
���$UWPÕú� OHQIRVLW�VD\ÕVÕ� LOH�ELUOLNWH�PROHN�OHU�YH\D�VLWRJHQHWLN�PHWRWODU� LOH�
oHYUH�NDQÕQGD�7�K�FUH�NORQXQXQ�J|VWHULOPHVL�
���.URPR]RPDO�RODUDN�DQRUPDO�ELU�7�K�FUH�NORQX�
7�P�.7+/·ODUÕQ���·LQGHQ�GDKD�D]ÕQÕ�ROXúWXUXU��KHPHQ�WDPDPÕ�HULúNLQOHUGH�
J|U�O�U��
3URJQR]�ROGXNoD�N|W��ROXS�WDQÕGDQ� LWLEDUHQ�RUWDODPD�\DúDP�V�UHVL��²��\ÕO�
RODUDN�ELOGLULOPHNWHGLU�� �� \ÕOOÕN� \DúDP�úDQVÕ����²���DUDVÕGÕU��gO�P�QHGHQL�
JHQHOOLNOH�úLGGHWOL�IÕUVDWoÕ�HQIHNVL\RQODU�YH\D�KDVWDOÕ÷ÕQ�GDKD�DJUHVLI�DQDSODVWLN�
E�\�N�K�FUHOL�OHQIRPD\D�G|Q�úPHVLGLU�

.'�Û/�,-Û/Û,�7"3:"/5-"3*

.OLQLN�GDYUDQÕúODUÕ�NODVLN�0)·H�EHQ]HGL÷L�LoLQ�YDU\DQW�RODUDN�NDEXO�HGLOPHNWHGLU��
+DVWDODUÕQ�Y�FXWODUÕQÕQ�GL÷HU�DODQODUÕQGD�D\QÕ�]DPDQGD�NODVLN�0)�|]HOOLNOHULQL�
WDúÕ\DQ� OH]\RQODU�EXOXQXU�� /LWHUDW�UGH�0)� WDUDIÕQGDQ� WDNOLW� HGLOHQ���� IDUNOÕ�
GHUL�KDVWDOÕ÷Õ�ROGX÷X�ELOGLULOPLúWLU������.OLQLNRSDWRORMLN�RODUDN�IDUNOÕ�|]HOOLNOHUH�
VDKLSWLUOHU��EX�QHGHQOH�D\UÕ�GH÷HUOHQGLULOPHOLGLU�
)ROLN�OHU� � PXVLQR]LV�� )ROLN�ORWURSLN� 0)� �HQ� X\JXQ� WHULP� RODUDN� WHUFLK�
HGLOPHNWHGLU��� EHOLUJLQ� RODUDN� HUNHNOHUGH� VÕNWÕU�� (�. �²����� .OLQLN� RODUDN�
DNQHLIRUP�OH]\RQODU��NRPHGRQ�EHQ]HUL�WÕNDo�IRUPDV\RQX��HSLGHUPDO�NLVWOHU��
IROLN�OHU��SDS�OOHU��IROLN�OHU��NHUDWR]��HULWHPDW|]�\DPD�YH�SODNODU�YH�HWNLOHQHQ�
DODQODUGD�NÕO�ND\EÕ�YDUGÕU��%D]Õ�KDVWDODUGD�PXVLQRUH�JHOLúLU��<�]��J|YGH�YH��VW�
J|YGH�HQ�VÕN�HWNLOHQHQ�DODQODUGÕU��ùLGGHWOL�NDúÕQWÕ�HúOLN�HGHU��$OPDQ�OHQIRPD�
JUXEXQXQ�VRQ�oDOÕúPDVÕQD�J|UH�IROLN�OHU�0)·LQ�NODVLN�0)·H�J|UH�GDKD�DJUHVLI�
GDYUDQGÕ÷Õ� YH� SURJQR]XQXQ� GDKD� N|W�� ROGX÷X� EHOLUWLOPLúWLU�� 7�P|U� YH�
HULWURGHUPL� JHOLúLPL� GDKD� VÕNWÕU�� $OPDQ� JUXEX� NOLQLN� J|U�Q�P�QH� UD÷PHQ�
EX�KDVWDODUÕQ�HYUHOHQGLUPHGH�W�P|UDO�HYUH�JLEL�GH÷HUOHQGLULOPHVL�JHUHNWL÷LQL�
YXUJXODPDNWDGÕU��1HRSODVWLN�LQӾOWUDV\RQXQ�GHULQOL÷L��SHUL�YH\D�LQWHUIROLN�OHU�
ORNDOL]DV\RQXQGDQ�GROD\Õ� NODVLN�0)�KDVWDODUÕQGD�NXOODQÕODQ� VWDQGDUW� WHGDYL�
PHWRGODUÕQD�\DQÕW�GDKD�D]�RODELOLU��)ROLN�ORWURSL]PLQ�WDP�QHGHQL�ELOLQPL\RU��
)ROLN�OHU��0)�LGL\RSDWLN�IROLN�OHU�P�VLQR]LVGHQ�D\ÕUW�HGLOPHOLGLU�����
3DJHWRLG�UHWLN�OR]LV���1HRSODVWLN�7�K�FUHOHULQLQ�LQWUDHSLGHUPDO�SUROLIHUDV\RQX�
LOH� ORNDOL]H� \DPD� YH� SODNODU� LOH� NDUDNWHUL]H� 0)� IRUPXGXU�� 7LSLN� OH]\RQODU�
Y�FXGXQ���·LQGHQ�GDKD�D]ÕQÕ�WXWDQ�WHN��EHOLUJLQ�NHVNLQ�VÕQÕUOÕ�ORNDOL]H�VNXDPOÕ�

���13Û.&3�%&3Û�-&/'0."-"3*



������n�

SV|ULDVLIRUP�YH\D�KLSHUNHUDWRWLN�SODNWÕU��JHQHOOLNOH�HNVWUHPLWHOHULQ�GLVWDOLQH�
\HUOHúLU��\DYDú�E�\�PH�J|VWHULU�YH�HNVWUDNXWDQ|]�WXWXOXP�\RNWXU��5HVLP��$���
3URJQR]�ROGXNoD�L\LGLU�����

*UDQ�ORPDW|]�JHYúHN�GHUL�VHQGURPX��.7+/·ODUÕQ�ROGXNoD�QDGLU�J|U�OHQ�ELU�
DOW�WLSLGLU�YH�PDM|U�GHUL�NÕYUÕPODUÕQGD�NÕYUÕOPD�YH\D�JHYúHN�GHUL�JHOLúLPL�LOH�
NDUDNWHUL]HGLU��(Q�VÕN�DNVLOOD�YH�LQJXLQDO�E|OJHGH�J|U�O�U��%LOGLULOHQ�YDNDODUÕQ�
���·�QGH�+RGJNLQ� OHQIRPD�YH�0)�LOH�ELUOLNWHOLN�UDSRU�HGLOPLúWLU��+DVWDODUÕQ�
oR÷X� L\L� VH\LU� J|VWHULU�� 2UWD� \DúOÕ� HULúNLQ� NDGÕQODUGD� GDKD� VÕN� J|U�O�U��
+DVWDODUGD�SRLNLORGHUPD� LOH�E�\�N� LQӾOWUH�DODQODU�JHOLúLU��DWURӾN�KDO�DOÕU�YH�
DWURӾN�GHUL�NÕYUÕPODUÕQGD�HODVWLN�OLӿHULQ�ND\EÕ�LOH�VRQXoODQÕU��'HULGH�\HU�\HU�
JHYúHNOLN�YH�VDUNÕNOÕNODU��\HU�\HU�ӾEURWLN�EDQWODU�YDUGÕU���

&3ÛÜ,Û/�5�)$3&-Û�-¨4&.Û�-&/'0."

+7/9²��YLU�V�Q�HúOLN�HWWL÷L�7�K�FUHOL�ELU�QHRSOD]PDGÕU��6DGHFH�GHUL�OH]\RQX�
LOH�VH\UHGHQ�ROGXNoD�\DYDú�LOHUOH\HQ�ELU�WLSL�WDQÕPODQPÕúWÕU��%X�\DYDú�LOHUOH\HQ�
WLSWH�NOLQLN�VH\LU�ROGXNoD�X]XQ�RODELOLU�YH�0)� LoLQ�NXOODQÕODQ�GHUL\H�\|QHOLN�
WHGDYLOHUH�\DQÕW�YHUHELOLU��7�P|UDO�OH]\RQODU�ORNDO�UDG\RWHUDSL�YH\D�WRWDO�Y�FXW�
HOHNWURQ�EHDP�WHGDYLVL�LOH�WHGDYL�HGLOHELOLU�

$%����-&/'0130-Û'&3"5Û'�)"45"-*,-"3

øNLQFL� HQ� VÕN� 'HULQLQ� 7� +�FUHOL� /HQIRPD� IRUPXQX� ROXúWXUXUODU�� %X� JUXSWD�
OHQIRPDWRLG� SDS�OR]LV�� GHUL� N�WDQ|]� DQDSODVWLN� E�\�N� K�FUHOL� OHQIRPD�
�3.$%+/��YH�VÕQÕUGD�ROJXODU�\HU�DOÕU������
/HQIRPDWRLG�SDS�ORVLV��.URQLN�VH\LUOL�D\QÕ�DQGD�SDS�OHU��SDS�ORQHNURWLN�YH�
QRG�OHU� OH]\RQODU�ELU�DUDGD�EXOXQDELOLU� �5HVLP�$���/H]\RQODU�NHQGLOL÷LQGHQ�
VNDU�EÕUDNDUDN�L\LOHúLS�Q�NVHGHELOLU��.OLQLN�WDEOR�ROGXNoD�L\L�KX\OX�J|U�QPHVLQH�
UD÷PHQ�KLVWRORMLN�RODUDN�E�\�N�K�FUHOL�DQDSODVWLN�OHQIRPD��0)�YH\D�+RGJNLQ�
KDVWDOÕ÷ÕQD�EHQ]H\HQ��o�IDUNOÕ�WLSL�EXOXQXU��+DVWDODUÕQ�������·VL�N|W��KX\OX�
OHQIRPD\D�G|Q�úHELOLU��5HVLP��%��&��'���

HematoLog���

3FTJN��� $��6D÷�D\DN�GÕú�PDOOHRO��]HULQGH�VÕQÕUOÕ�HULWHPOL�VNXDPOÕ�SODN�� 
%��*HQLú�VLWRSOk]PDOÕ�&'����&'���K�FUHOHU�VDGHFH�HSLGHUPLVL�LQӾOWUH�HWPHNWHGLU�
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'HUL� N�WDQ|]� DQDSODVWLN� E�\�N� K�FUHOL� OHQIRPD� �3.$%+/��� 'DKD� oRN�
HULúNLQOHUGH�J|U�O�U��0)·H�J|UH�GDKD�ORNDOL]HGLU��dR÷X�KDVWDGD�WHN�YH\D�oRN�
VD\ÕGD��OVHUH�RODELOHQ�NÕUPÕ]Õ�NDKYHUHQJL�QRG�OHU�EXOXQXU��5HVLP��$��%��&���
%|OJHVHO�OHQI�QRGX�WXWXOXPX�ROVD�ELOH���\ÕOOÕN�\DúDP�úDQVÕ�����GLU��(NVL]\RQ�
YH�UDG\RWHUDSL�WHN�OH]\RQODU�LoLQ�LON�VHoHQHNWLU��'�ú�N�GR]�PHWRWUHNVDW�JUXS�
ROXúWXUDQ�YH\D�oRNOX�OH]\RQODU�LoLQ�HWNLOLGLU�

46#,65"/�1"//Û,-Û5�#&/;&3Û�,5)-

.XWDQ|]�OHQIRPDODUÕQ���·LQL�ROXúWXUXU��$OW�HNVWUHPLWH��NROODU��J|YGH��QDGLUHQ�
\�]GH�ORNDOL]H�VXENXWDQ�GHULQ�\HUOHúLPOL�NÕUPÕ]Õ�PRU�UHQNOL�W�P|UDO�QRG�OOHU�
LOH�NDUDNWHUL]HGLU��5HVLP��$��%��&���1DGLUHQ�NHQGLOL÷LQGHQ�JHULOH\HELOLU�YH\D�
JHQo�KDVWDODUGD�VHEDW�HGHU��6LVWHPLN�VHPSWRPODU�HúOLN�HGHELOLU��3URJQR]�L\L��
��\ÕOOÕN�\DúDP�úDQVÕ�����GLU������

���13Û.&3�%&3Û�-&/'0."-"3*

3FTJN��� $��6ÕUWWD�oRN�VD\ÕGD�NUXWOX�SDS�OHU�OH]\RQODU�%��hOVHUH�HSLGHUPLV�DOWÕQGD�
NDPD�úHNOLQGH�SHULYDVN�OHU�LQӾOWUDV\RQ�L]OHQL\RU��+HPDWRNVLOHQ�HR]LQ��[���� 

&��%�\�N�E�\�WPHGH�N�o�N�OHQIRLG�K�FUHOHU�DUDVÕQGD�VH\UHN�E�\�N�YH�SOHRPRUӾN�
K�FUHOHU��+HPDWRNVLOHQ�HR]LQ��[������'���/3�WLS�$·GD�&'���SR]LWLI�E�\�N�K�FUHOHU�

�øPP�QRSHURNVLGD]��[����

3FTJN��� $��6D÷�DEGRPLQDO�E|OJHGH�RUDWDVÕ�QHNURWLN�NXUXWOX�LQG�UDV\RQ�J|VWHUHQ�
QRG�OR��OVHUDWLI��OH]\RQ�%��'HUPLVL�GLI�]�RODUDN�LQӾOWUH�HWPLú�QHRSODVWLN�K�FUHOHU�

�+HPDWRNVLOHQ�HR]LQ��[�����&��&'���LPP�QRUHDNWLYLWHVL��øPP�QRSHURNVLGD]��[����



������n�

13Û.&3�%&3Û�1&3Û'&3"-�5�)$3&-Û�

-&/'0."�/0/�41&4Û'Û,

� 'HUL� N�WDQ|]� SHULIHUDO� 7� K�FUHOL� OHQIRPD� QRQVSHVLӾN� GL÷HU� WDQÕPODQPÕú�
DOW� WLSOHULQ� KLo� ELULQH� X\PD\DQ� 7� K�FUHOL� GHUL� QHRSOD]PDODUÕQÕQ� KHWHURMHQ�
ELU� JUXEXQX� ROXúWXUXU�� 'H÷LúNHQ� WLSOHUL� WDQÕPODQPÕúWÕU�� $JUHVLI� WLSOHU� GHUL�
N�WDQ|]�DJUHVLI�HSLGHUPRWURSLN�&'���7�K�FUHOL� OHQIRPD�YH�NXWDQ|]�ƶ�Ʒ�W�
K�FUHOL�OHQIRPDGÕU��%XQODU�DJUHVLI�NOLQLN�VH\LU�J|VWHULU�YH�SURJQR]ODUÕ�N|W�G�U��
+DVWDODU�\DOQÕ]FD�SDO\DWLI�DPDoOD�oRNOX�DMDQ�NHPRWHUDSL� LOH� WHGDYL�HGLOLUOHU��
'HUL�N�WDQ|]�&'���N�o�N�RUWD�SOHRPRUӾN�7�K�FUHOL� OHQIRPDODU� WHN�N�o�N�
SODN�YH\D�W�P|UOHU�NDUDNWHULVWLNWLU�YH�GDKD�L\L�ELU�SURJQR]D�VDKLSWLU��5HVLP�
���$��%��&���5DG\RWHUDSL�LOH�WHGDYL�HGLOHELOPHNWHGLU�

HematoLog���

3FTJN��� $��7LELD��]HULQGH�HULWHPOL�GHULQ�\HUOHúLPOL�QRG�OR�SODN�J|U�Q�PO��OH]\RQ��
%��6XEN�WDQ�SDQQLN�OLW�EHQ]HUL�7�K�FUHOL�OHQIRPDGD�\D÷�GRNX�PHUNH]OL�GLI�]�OHQIRLG�
LQӾOWUDV\RQ��+HPDWRNVLOHQ�HR]LQ��[������&��<D÷�K�FUHVLQL�oHYUHOH\HQ�DWLSLN�OHQIRLG�

LQӾOWUDV\RQ��ULPPLQJ���+HPDWRNVLOHQ�HR]LQ��[����

3FTJN���� $��7�\O��GHULGH�FDQOÕ�HULWHPOL�LQӾOWUH�QRG�OHU�OH]\RQODU�� 
%��&��(SLGHUPRWRӾ]P�J|VWHUHQ�DWLSLN�&'����OHQIRVLWOHULQ�QRG�OHU�LQӾOWUDV\RQX�

�+HPDWRNVLOHQ�HR]LQ��[����
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'HULQLQ�%�K�FUHOL�OHQIRPDODUÕ��'%+/���SULPHU�GHUL�OHQIRPDODUÕQÕQ�������·LQL�
ROXúWXUXU��'6g�(257&�VÕQÕӿDPDVÕQD�J|UH���WLSH�D\UÕOÕU�������
L��0DUMLQDO�=RQ�/HQIRPDODU��0=/�����
LL��)ROLN�O�0HUNH]�+�FUHOL�/HQIRPDODU���)0/���
LLL��'LI�]�%�\�N�+�FUHOL�/HQIRPDODU��EDFDN�WLSL���%+/��EW���
'HULQLQ� HQ� VÕN� J|U�OHQ� %� K�FUHOL� OHQIRPDODUÕ� )0/·GLU�� %LU� oDOÕúPDGD� �����
YDNDOÕN���)0/��0=/�YH�'%+/�VÕUDVÕ�LOH����������YH�����RODUDN�VDSWDQPÕúWÕU�������
��'HULQLQ�%+/·ODUÕQÕQ�KLVWRSDWRORMLN�WLSL�YH�W�P|U�Q�\D\ÕOÕPÕ�SURJQR]�YH�WHGDYL\L�
\|QOHQGLUPHGH�|QHPOLGLU��)ROLN�O�PHUNH]�K�FUHOL�/HQIRPDODUÕ�GL÷HUOHULQGHQ�
VÕN� J|U�OPHVLQH� NDUúÕQ� ROGXNoD� \DYDú� VH\LUOLGLU�� %DFDN� WLSL� %+/·ODUÕ� QDGLU�
ROPDVÕQD� NDUúÕQ� DJUHVLI� VH\LUOL� YH� SURJQR]X� N|W�G�U�� � %D]Õ� YDNDODUGD�0=/�
YH� )0/� LOH� %� %XUJGRUIHUL� DUDVÕQGD� LOLúNL� J|VWHULOPLúWLU�� � $UDúWÕUPDFÕODU�0=/�
YDNDODUÕQD� DLW� W�P|UDO� GRNX� |UQHNOHULQGH� 3&5� LOH� � ���� %RUHOOLD� DQWLMHQL�
VDSWDUNHQ��DQWLEL\RWLN�WHGDYLVLQLQ�HWNLQOL÷L�EX�LOLúNL\L�GR÷UXODPÕúWÕU������
5BO�TBM��BM�Ý�MNBMBS�WF�&WSFMFNF

+LVWRSDWRORMLN� WDQÕ� LoLQ� P�PN�QVH� �� PP·GHQ� D]� ROPD\DQ� HNVL]\RQHO�
LQVL]\RQHO� YH\D� SXQFK� GHUL� EL\RSVLVL� WHUFLK� HGLOLU�� øPP�QRKLVWRNLP\DVDO�
ER\DPD�SDQHOOHUL�GR÷UX�WDQÕPODPD�YH�WLSOHPH�LoLQ�%�YH�7�K�FUH�EHOLUWHoOHULQL�
�&'���� &'��D�&'��� &'��� &'���� %&/��� %&/��� .L���� YH� ,5)��080��
�� � LoHUPHOLGLU�� dR÷X� )0/� KDVWDODUÕ� JHUPLQDO�PHUNH]� \DSÕVÕQGD� LNHQ�� EDFDN�
WLSL� %+/·ODU� GL÷HULQH� J|UH� SURJQRVWLN� RODUDN� GDKD� N|W�� VH\UHGHQ� DNWLYH� %�
K�FUH� IHQRWLSL� J|VWHULU�� +HU� LNL� OHQIRPDGD� &'��� YH� %&/�� SR]LWLIWLU�� %&/��
HNVSUHV\RQX� LVH� )0/·GH� JHQHOOLNOH� QHJDWLI� LNHQ� %+/·ODUGD� \�NVHN� RUDQGD�
L]OHQLU��)ROLN�O�PHUNH]�K�FUHOL�/HQIRPDODUGD�080�,5)��QHJDWLI�� �%+/·ODUGD�
)2;3�� LOH� NXYYHWOL� SR]LWLIWLU�� 'HULQLQ� %+/·ODUÕQGD� W� �������� WUDQVORNDV\RQX�
QDGLUHQ�L]OHQLU�YH�VLVWHPLN�KDVWDOÕ÷ÕQ�EHOLUWLVLGLU��7DEOR����

+LVWRSDWRORMLN�LQFHOHPH\H�HN�RODUDN�ø\L�ELU�Ӿ]LN�PXD\HQH�\DSÕOPDOÕ���WDP�NDQ��WDP�
EL\RNLP\D�WDKOLO�HGLOPHOL��DOW��VW�EDWÕQ�YH�J|÷�V�WRPRJUDӾOHUL�LQFHOHQPHOLGLU��
'HULQLQ�%�K�FUHOL�OHQIRPDODUÕQGD�EDúODQJÕoWD�HVDV�RODQ�KDVWDOÕ÷ÕQ�GHUL\H�VÕQÕUOÕ�
ROGX÷X�YH�GHUL�GÕúÕ�WXWXOXPODUÕQ�ROPDGÕ÷ÕQÕQ�J|VWHULOPHVLGLU��3(7�oDOÕúPDODUÕ�
JL]OL� VLVWHPLN� WXWXOXPX�J|VWHUPHGH� \�NVHN�GX\DUOÕOÕN�J|VWHUPHVLQH�NDUúÕQ�
\�NVHN�RUDQGD�\DODQFÕ�SR]LWLӿLN�QHGHQL\OH�NXOODQÕPÕ�WDUWÕúPDOÕGÕU��.HPLN�LOL÷L�
EL\RSVLVL�VDOGÕUJDQ�'%+/�ROJXODUÕQGD�PXWODND�\DSÕOPDOÕ�DQFDN�\DYDú�VH\LUOL�
0=/�YH�)0/·GH�NXOODQÕPÕ�WDUWÕúPDOÕGÕU��<DYDú�VH\LUOL�JUXSWDQ�����KDVWDOÕN�ELU�
VHULGH� NHPLN� LOL÷L� LQӾOWUDV\RQX� )0/� �Q ����� ROJXODUÕQGD������0=/� �Q ����
ROJXODUÕQGD� LVH� VDGHFH� ��� VDSWDQPÕúWÕU�� )ROLN�O� PHUNH]� K�FUHOL� /HQIRPD�
ROJXODUÕQGD� NHPLN� LOL÷L� WXWXOXPX� N|W�� SURJQRVWLN� ELU� IDNW|U� RODUDN� UDSRU�
HGLOPLúWLU����\ÕOOÕN�WRSODP�\DúDP����·H�NDUúÕQ�����LGL�������

����13Û.&3�%&3Û�-&/'0."-"3*�

7DEOR����'HULQLQ�%�+�FUHOL�/HQIRPDODUÕQÕQ�IHQRWLSLN�D\UÕPÕ
%FO��� %FO��� &'��� W�������� 080��,5)��

0=/ � � � ��� �
)0/ � � ��� � �
%+/ �� � � ��� �
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8OXVODUDUDVÕ�'HUL�OHQIRPDODUÕ�'HUQH÷L�YH�(257&������\ÕOÕQGD�0)�66�GÕúÕQGDNL�
GHUL�OHQIRPDODUÕ�LoLQ�IDUNOÕ�ELU�710�VÕQÕӿDPDVÕ�WDQÕPODGÕ�������7�P|UDO�GHUL�
OH]\RQODUÕQÕQ� VD\ÕVÕ�� E�\�NO�÷�� YH�E|OJHVHO� GD÷ÕOÕPÕ� HVDV� DODQ� \HQL� VLVWHP�
|]HOOLNOH� '%+/·ODUÕQGD� oRN� VD\ÕGD� DUDúWÕUPDFÕ� WDUDIÕQGDQ� EHQLPVHQHUHN�
VÕNOÕNOD�NXOODQÕOPDNWDGÕU��7DEOR�������

13Û.&3�%&3Û�."3+Û/"-�;0/�-&/'0."-"3*

6ÕNOÕNOD� ��²��� \DúODUGD�� NDGÕQODUGD� ELUD]� GDKD� ID]OD� J|]OHQLU�� � 0HQHNúH�
NÕUPÕ]Õ� SDS�OOHU�� SODNODU� YH� W�P|UDO� QRG�OHU� WDU]Õ� OH]\RQODU� WLSLNWLU� �5HVLP�
��$���6LVWHPLN�EXOJXODU��DWHú��JHFH�WHUOHPHVL�YH�NLOR�ND\EÕ��JHQHOOLNOH�\RNWXU��
/H]\RQODU�oR÷XQOXNOD�J|YGHGH���������D]�ROPD\DUDN�NROODUGD�������YH�EDúWD�
������\HU�DOPDNWDGÕU���6ÕNOÕNOD�WHN�OH]\RQ��������E|OJHVHO�������YH�ELU�NÕVÕP�
YDNDGD� \D\JÕQ� ������ OH]\RQODU� RODUDN� L]OHQPHNWHGLU�� � 'HUL� OH]\RQODUÕQÕQ�
KLNk\HVL� WDQÕGDQ� \ÕOODU� |QFHVLQH� GD\DQGÕ÷Õ� JLEL�� WDQÕPODQDQ� OH]\RQODUGD�
VSRQWDQ�L\LOHúPHOHU�UDSRU�HGLOPLúWLU��
+LVWRSDWRORMLN� LQFHOHPHGH� HSLGHUPLV� JHQHOOLNOH� QRUPDO� LNHQ� FLOW� DOWÕ� \D÷�
GRNXVX�N�o�N�PDUMLQDO�]RQ�%�K�FUHOHUL��VHQWURVLW�EHQ]HUL���OHQIRSOD]PRWRVRLG�

HematoLog���

7DEOR����0)�66�GÕúÕQGDNL�GHUL�OHQIRPDODUÕ�LoLQ�IDUNOÕ�ELU�710�VÕQÕӿDPDVÕ
7
�7���'HUL\H�VÕQÕUOÕ�WHN�OH]\RQ�
�7���'HUL\H�VÕQÕUOÕ�ELU�DODQGD�oRN�YH\D�NRPúX�LNL�DODQGD�OH]\RQ
�7����'HUL\H�VÕQÕUOÕ�\D\JÕQ��LNLGHQ�ID]OD�DODQGD�YH�oRN�VD\ÕGD��OH]\RQODU
�1
�1���.OLQLN�YH�KLVWRSDWRORMLN�OHQI�QRGX�WXWXOXPX�\RN
�1���7HN�OHQI�QRGX�E|OJHVL�WXWXOXPX�YDU
�1���øNL�YH\D�GDKD�ID]OD�OHQI�QRGX�E|OJHVL�WXWXOXPX�YDU�
�1���0HUNH]L�OHQI�QRGX�WXWXOXPX�YDU
�0
�0���'HUL�GÕúÕ�KDVWDOÕN�\RN�
�0���'HUL�GÕúÕ�KDVWDOÕN�YDU

ÜFLJM�����$��<�]GH�ORNDOL]H�HULWHPOL�LQG�UH�SODN���%���'HUPLVWH�\DPD�WDU]ÕQGD��
QRG�OHU�YH\D�GLI�]�LQӾOWUDV\RQ�J|U�O�\RU��+HPDWRNVLOHQ�HR]LQ��[�����&��&'���

LPP�QUHDNWLYLWHVL��øPP�QRSHURNVLGD]��[����
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K�FUHOHU�� SOD]PD� K�FUHOHUL�� D]� VD\ÕGD� VHQWUREODVW� YH� UHDNWLI� 7� K�FUHOHUL�
WDUDIÕQGDQ� LQӾOWUH� HGLOPLúWLU� �5HVLP���%���0DUMLQDO� =RQ� /HQIRPD� � K�FUHOHUL�
&'����&'����&'��D��YH�%&/���HNVSUHVH�HGHUNHQ�)0/·GHQ�GH�D\ÕUPDNWD�ID\GDOÕ�
RODQ�PDUNHUOHU�&'���&'����YH�%&/���QHJDWLIWLU� �5HVLP���&��� øPP�QJORELQ�
D÷ÕU�]LQFLUL��,J+��JHQOHULQLQ�NORQDO�\HQLGHQ�G�]HQOHQPHVL�KHPHQ�KHU�YDNDGD�
J|VWHULOHELOLU��gQHPOL�ELU�NÕVÕP�KDVWDGD�����NURPR]RP��]HULQGHNL�,*+�JHQL�YH�
����NURPR]RP�0/7�JHQL�>�W����������T����T���@�LOH�,*+�YH��)2;3��JHQOHULQLQ�W�
��������S������T����NORQDO�\HQLGHQ�G�]HQOHQPHVL�VDSWDQDELOLU�������

13Û.&3�%&3Û�'0-Û,-�.&3,&;�)$3&-Û�

-&/'0."-"3*��

%� K�FUHOL� GHUL� OHQIRPDODUÕ� LoLQGH� HQ� VÕN� J|U�OHQ� WLSWLU�� %HúLQFL� YH� DOWÕQFÕ�
GHNDWWD�GDKD�VÕN�UDVWODQÕU���7�P|UDO�YH�QRG�OHU�OH]\RQODUÕ�VÕNOÕNOD�EDú��ER\XQ�
ROPDN� �]HUH� W�P� Y�FXWWD� L]OHQHELOLU�� � .ÕUPÕ]Õ� ²NDKYHUHQJL� SDS�O�� SODN� YH�
oR÷X�]DPDQ�DQQXOHU�WDU]GD�HULWHP�J|VWHUHQ�OH]\RQODU�WLSLNWLU��5HVLP���$����
+LVWRSDWRORMLN� LQFHOHPHGH� FLOWDOWÕ� GRNX� YH� UHWLNXOHU� GHUPLVWH� PRQRPRUӾN�
IROLN�O�PHUNH]�K�FUHOHUL��\HU�\HU�VHQWUREODVWODU� L]OHQLU��&'����&'����&'���
YH�&'��D���%&/����YH�VÕNOÕNOD�&'²������·GLU��%&/²��SURWHLQL�QHJDWLI�ROPDVÕ�YH�
W����������WUDQVORNDV\RQX�ROPDPDVÕ�VLVWHPLN�QRGDO�IROLN�OHU�OHQIRPDODUGDQ�
D\ÕUW�HWWLULFL�|]HOOL÷LGLU��5HVLP���%��&��'����$NWLYH�%�K�FUHVL�EHOLUWHoOHUL�RODQ�
080����,5)��YH�)2;3��LOH�ER\DQPD�ROJXODUÕQ�oR÷XQGD�QHJDWLIWLU�

13Û.&3�%&3Û�%Û';�#:,�)$3&-Û�

-&/'0."-"3*

'HULQLQ�LNL�IDUNOÕ�%+/���EDFDN�WLSL�YH�GL÷HUOHUL�RODUDN���WDQÕPODQPÕúWÕU��%DFDN�WLSL�
JHQHOOLNOH�\DúOÕ�NDGÕQODUGD��EDFD÷ÕQ�DOW�NHVLPOHULQGH�J|U�O�U��'L÷HU�%�K�FUHOL�
GHUL� OHQIRPDODUÕ� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� SURJQR]� ROGXNoD� N|W�G�U� ��� \ÕOOÕN�
\DúDP����²����YH�OHQI�QRGODUÕ�YH�GHUL�GÕúÕ�RUJDQODUD�\D\ÕOPD�H÷LOLPL�J|VWHULU��

���13Û.&3�%&3Û�-&/'0."-"3*

ÜFLJM�����$��)URQWDO�E|OJHGH�VÕQÕUODUÕ�QHW�ROPD\DQ�HULWHPOL�SODN�%���.�)/��GHUPLVWH�
IROLN�OHU��YH�GLI�]�SDWHUQGH�\HUOHúLP�J|VWHUHQ�OHQIRLG�LQӾOWUDV\RQ� 

�+HPDWRNVLOHQ�HR]LQ��[�����&��.�)/��&'���LOH�GLI�]�NXYYHWOL�SR]LWLӿLN� 
L]OHQL\RU��øPP�QRSHURNVLGD]��[������'��.�)/·GD�%&/��HNVSUHV\RQX� 

�øPP�QRSHURNVLGD]��[����



������n�

.ÕUPÕ]Õ�NDKYHUHQJL�PDYLPVL�WRQODU�LoHUHQ�WHNOL�YH\D�\D\JÕQ�SODN�\D�GD�QRGXO�
WDU]Õ� �OVHUOHúHELOHQ� W�P|UDO� OH]\RQODU� WLSLNWLU� �5HVLP� ��$��� � +LVWRSDWRORMLN�
RODUDN�FLOW�DOWÕQGD�VHQWUREODVW�YH�LPP�QREODVWODUGDQ�ROXúDQ�LQӾOWUDV\RQODUOD�
NDUDNWHUL]HGLU��5HVLP���%��&���%�K�FUH�DQWLMHQOHUL�&'����&'����&'���YH�&'���
HNVSUHVH�HGLOLU���'HULQLQ�)0/�DNVLQH�%FO�����080����,5)����YH�)2;�3��GDLPD�
SR]LWLIWLU��9DNDUÕQ�oR÷XQGD�0\F��%FO����YH�,J+���%FO����SR]LWLӿL÷L��&'����&'��
YH�VLNOLQ�'��QHJDWLӿL÷L�L]OHQPHNWHGLU������

%&3Û/Û/�5�)$3&-Û�-&/'0."-"3*/%"�5&%"7Û

'HULQLQ� 7� K�FUHOL� OHQIRPDODUÕ� WHGDYLVLQGH� 1&&1� ����� WHGDYL� UHKEHUL� HVDV�
DOÕQDUDN�LQFHOHQPLúWLU��7DEOR�����
%FSJZF�:ÂOFMJL�5FEBWJMFS

3ODN� YH\D� \DPD� WDU]Õ� GHUL\H� VÕQÕUOÕ� OH]\RQODUGD� ¶·'HUL\H� <|QHOLN� 7HGDYL�
�'<7�·OHU··� |Q� SODQD� oÕNDUNHQ� LOHUOHPLú� YH� GLUHQoOL� ROJXODU� VLVWHPLN� YH�
EL\RORMLN�WHGDYLOHUH�DGD\GÕU���/RNDO�'<7·OHU�>NRUWLNRVWHURLGOHU��PHNORUHWDPLQ�
KLGURNORULG��NDUPXVWLQ��WRSLNDO�UHWLQRLGOHU��EH[DURWHQ��Y�V����WRSLNDO�LPLTXLPRG�
YH\D� ORNDO�UDG\RWHUDSL@�VÕQÕUOÕ�GHUL� OH]\RQODUÕQGD��\D\JÕQ�'<7·OHU� >IRWRWHUDSL�
>89%��89$@�YH\D�IRWRNHPRWHUDSL�>389$��SVRUDOHQ�89$�@�YH�WRWDO�GHUL�HOHNWURQ�
EHDP�WHGDYL��7�(%7�@�LVH�\D\JÕQ�GHUL�OH]\RQODUGD�NXOODQÕOÕU�
7RSLNDO�NRUWLNRVWHURLGOHU�|]HOOLNOH�\DPD�WDU]Õ�0)�WHGDYLVLQGH�HWNLOL�ROXS�����
�]HULQGH�FHYDS�HOGH�HGLOPHNWHGLU� ������ �1LWURMHQ�0XVWDUG�YH�.DUPXVWLQ� LOH�
HYUH�,�,,�0)�YDNDODUÕQGD��Q �����\DSÕODQ�JHUL\H�G|Q�N�oDOÕúPDGD�����WRSODP�
FHYDS������·VL�WDP�FHYDS��UDSRU�HGLOPLúWLU��7DP�FHYDS�YHUHQ�ROJXODUGD���\ÕOOÕN�
Q�NV�RUDQÕ�����ELOGLULOPLúWLU�������6HQWHWLN�UHWLQRLGOHU��EH[DURWHQ�YH�WD]DURWHQ��
YH� LPLTXLPRG�0)�06·QLQ�WRSLNDO� WHGDYLVLQGH�HWNLQ�RODUDN�NXOODQÕOPDNWDGÕU��
(UNHQ�HYUH�GLUHQoOL�0)�ROJXODUÕQGD�UHWLQRLGOHU�YH�LPLTXLPRG�LOH������YH����
WRSODP�FHYDS������YH��·L�WDP�FHYDS���ELOGLULOPLúWLU�������%H[DURWHQ��MHO�0)�YH�
66·GD��NXOODQÕPÕ��)'$�WDUDIÕQGDQ�RQD\ODQDQ�WHN�WRSLNDO�UHWLQRLG·WLU�
/RNDO�\�]H\VHO�UDG\RWHUDSL��57��|]HOOLNOH�HUNHQ�HYUH��HYUH�,$��0)�WHGDYLVLQGH�
DGMXYDQ� WHGDYL� DMDQÕQD� JHUHN� GX\PDNVÕ]ÕQ� WHN� EDúÕQD� \�NVHN� EDúDUÕ�
J|VWHUPHNWHGLU��<LUPL�ELU�ROJXOXN�HUNHQ�HYUH�0)�oDOÕúPDVÕQGD�WHN�EDúÕQD�57�

HematoLog���

3FTJN�����$��$\DNWD�LQӾOWUH�QHNURWLN�QRGXOH��OVHUDWLI�OH]\RQ�%��'LI�]�E�\�N�%�
K�FUHOL�OHQIRPD��W�P�GHUPLVL�LQӾOWUH�HGHQ�GLI�]�LQӾOWUDV\RQ��+HPDWRNVLOHQ�HR]LQ��
[�����&��'LI�]�E�\�N�%�K�FUHOL�OHQIRPD�YH]LN�OHU�QXNOHXVOX�E�\�N�WUDQVIRUPH�

K�FUHOHU�L]OHQL\RU��+HPDWRNVLOHQ�HR]LQ��[����
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LOH���\ÕOOÕN���������\ÕOOÕN�����KDVWDOÕNVÕ]�\DúDP�ELOGLULOPLúWLU���(UNHQ�HYUH��7��
YH�7���0)�ROJXODUÕQGD�7RWDO�(%7�LOH�����WRSODP�FHYDS�YH�������WDP�FHYDS��
��\ÕOOÕN�����KDVWDOÕNVÕ]�\DúDP�YH�����VD÷NDOÕP�UDSRU�HGLOPLúWLU������ �.DOÕQ�
\D\JÕQ�SODN��7���YH�W�P|UDO��7���ROJXODUGD�(%7�HWNLQOL÷L�J|VWHULOPLúWLU��&KLQQ�
YH�DUNDGDúODUÕ��>7��YH�7��ROJXODU��Q ���@�WHN�EDúÕQD�7�(%7�YH\D�PHNORUHWDPLQ�
KLGURNORULG� NRPELQDV\RQX� LOH� WHN� EDúÕQD� PHNORUHWDPLQ� KLGURNORULG·LQ�
NDUúÕODúWÕUGÕNODUÕ�ELU�oDOÕúPDGD�WDP�FHYDS�RUDQÕQÕ��7��ROJXODUGD����·\D�NDUúÕQ�
�����7��ROJXODUGD����·H�NDUúÕQ������UDSRU�HWWLOHU�������<DNÕQODUGD��+DUULVRQ�YH�
DUNDGDúODUÕ�>7��7��OH]\RQ��Q ������JHUL\H�G|Q�N@�ELU�oDOÕúPDGD�����WRSODP�
FHYDS�YH�����WDP�FHYDS�ELOGLUGLOHU��7DP�FHYDS�RUDQÕ�7��������YDNDODUGD�7��
������YDNDODUGDQ�GDKD�\�NVHN�LGL��������(UNHQ�HYUH�0)�WHGDYLVLQGH�IRWRWHUDSL�
�3�89$�YH�GDU�EDQW�89%��HWNLQ�ELU�WHGDYL�VHoHQH÷LGLU��(UNHQ�HYUH�>HYUH�,$�YH\D�
,%@�KHU� LNL�\DNODúÕPGD�����²���WDP�FHYDS�RUDQODUÕ�ELOGLULOPHNWHGLU�� �*HUL\H�
G|Q�N�ELU�oDOÕúPDGD�389$�WHGDYLVL� LOH�WDP�FHYDS�HOGH�HGLOHQ��Q ����HUNHQ�
HYUH�,$�YH�,%�,,$�ROJXODUGD����\ÕOOÕN�WDNLS�VRQUDVÕQGD������YH�����KDVWDOÕNVÕ]�
\DúDP�� ���� YH� ���� VD÷NDOÕP� ELOGLULOPLúWLU� ������ � $QFDN� ROJXODUÕQ� |QHPOL�
ELU�NÕVPÕQGD�WHGDYLGHQ�\DNODúÕN���²���D\�VRQUD�Q�NV� L]OHQPHNWHGLU�� øOJLQo�
RODUDN�VD÷NDOÕP�YH�KDVWDOÕNVÕ]�\DúDP�DUDVÕQGD�LOLúNL�VDSWDQPD]NHQ��HYUH�YH�
VD÷NDOÕP�DUDVÕQGD�LOLúNL�EHOLUJLQGL��7DNLS�VRQUDVÕQGD�D]ÕPVDQPD\DFDN�ROJXGD�
NURQLN�IRWRGHUPDO�KDVWDOÕNODU�YH�oHúLWOL�FLOW�NDQVHUOHUL�JHOLúPLúWLU��%X�QHGHQOH�
6NXDP|]�� ED]DO� K�FUHOL� GHUL� NDQVHUOHUL� YH� PHODQRPD� |\N�V�� RODQODUGD�
IRWRWHUDSLGHQ�X]DN�GXUXOPDOÕGÕU��
4JTUFNJL�5FEBWJMFS

(UNHQ� HYUH� '<7·OHUH� FHYDSVÕ]� YH\D� Q�NV� ROJXODU� VLVWHPLN� WHGDYLOHU� LoLQ�
DGD\GÕU��(NVWUD�NRUSHUHDO�IRWRIHUH]��(.)��� øQWHUIHURQODU��VLVWHPLN�UHWLQRLGOHU�
YH�KLVWRQ�GHDVWHWLOD]� LQKLELW|UOHUL� �+'ø�� WHN�EDúODUÕQD�NXOODQÕOPDOÕGÕU��dRNOX�
VLVWHPLN� WHGDYLOHU� WHNOL� WHGDYLOHUH� FHYDS� YHUPH\HQ� YH� OHQI� QRGX� RUJDQ�
WXWXOXPX� RODQ� ROJXODUD� VDNODQPDOÕGÕU�� � 0)� YDNDODUÕQÕQ� KLVWRSDWRORMLN� GHUL�
EL\RSVLOHULQGH� LUL� K�FUHOHULQ� W�P|UDO� OHQIRLG� LQӾOWUDV\RQXQ� ���·LQGHQ�
ID]ODVÕQÕ�ROXúWXUPDVÕ�GXUXPXQGD�¶·E�\�N�K�FUHOL�WUDQVIRUPDV\RQ��%+7�··V|]�
NRQXVXGXU�� � � 7UDQVIRUPDV\RQ� WDQÕ� VÕUDVÕQGD� KDVWDOÕ÷ÕQ� HYUHVL� LOH� \DNÕQGDQ�
LOLúNLOLGLU��(UNHQ�HYUH�ROJXODUGD�������,,%�ROJXODUGD�����YH�HYUH�,9�ROJXODUGD��
���²������dDOÕúPDODU�%+7�LOH�VD÷NDOÕP�YH�WHGDYL�FHYDEÕQÕQ�VÕNÕ�LOLúNLVLQL�RUWD\D�
oÕNDUPÕúWÕU�� � %X� QHGHQOH� 0)� ROJXODUÕQGD� %+7� WHGDYL� NDUDUÕQÕ� HWNLOHPHNWH�
YH� HUNHQ� HYUH� YDNDODUGD� '<7·OHU� \HWHUVL]� NDOPDNWDGÕU�� � 'HULQLQ� 7� K�FUHOL�
/HQIRPDODUÕQGD�%+7�oR÷XQOXNOD�&'���HNVSUHV\RQX�J|VWHUPHVL�QHGHQL\OH�EX�
JUXS�ROJXODU�KHGHIH�\|QHOLN�WHGDYL�úDQVÕ�HOGH�HGHELOPHNWHGLUOHU��)ROLN�ORWURSLN�
0)�ROJXODUÕ�D\QÕ�úHNLOGH�N|W��SURJQR]D�VDKLS�ROXS�HUNHQ�HYUHOHUGH�GDKL�WHN�
EDúÕQD� '<7·OHU� \HWHUVL]� NDOPDNWD� YH� WDQÕGDQ� LWLEDUHQ� VLVWHPLN� WHGDYLQLQ�
HNOHQPHVL�JHUHNWLUPHNWHGLU�
(.)� WHGDYLVL� |]HOOLNOH� HULWURGHUPLN�06� YH�NDQ� WXWXOXPX� LOH� VH\UHGHQ�66·GD�
VWDQGDUW�WHGDYL�\DNODúÕPÕ�ROPDNOD�EHUDEHU�HUNHQ�HYUH�'<7·OHUH�FHYDSVÕ]�0)�
ROJXODUÕQGD�NXOODQÕOPDNWDGÕU��%LU�oDOÕúPDGD�(ULWURGHUPLN��7���ROJXODUGD�����
WRSODP�FHYDS�������WDP�FHYDS���66�ROJXODUGD�LVH�����WRSODP�FHYDS���������
WDP�FHYDS��VD÷ODQPÕúWÕU��������2Q�GRNX]�oDOÕúPDOÕN��Q �����ELU�PHWD�DQDOL]�
VRQXFX����oDOÕúPD�PRQRWHUDSL������oDOÕúPD�NRPELQDV\RQ�WHGDYLVLQLQ�SDUoDVÕ�
RODUDN�� WRSODP� FHYDS����� ����� WDP� FHYDS��� WHN� EDúÕQD� (.)� ������ WRSODP�
FHYDS�������WDP�FHYDS��HOGH�HGLOPLúWLU��������+LVWRQ�'HDVHWLOD]�øQKLELW|UOHUL�
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YRULQRVWDW�GLUHQoOL�YH�FHYDSVÕ]�'7+/·ODUÕQGD��HYUH�,%�,9$�0)�66������WRSODP�
FHYDS�YH�SURJUHV\RQD�NDGDU�JHoHQ�V�UH�RUWDQFD���D\��HYUH�,,%�ROJXODUGD�RUWDQFD�
����D\�ELOGLULOPLúWLU�������9RULQRVWDW�Q�NV��GLUHQoOL�YH�HQ�D]���VÕUD�VLVWHPLN�
WHGDYL\H� FHYDSVÕ]� '7+/·ODUÕQÕQ� WHGDYLVLQGH� )'$� WDUDIÕQGDQ� RQD\ODQPÕúWÕU��
5RPLGHSVLQ�LOH�HYUH�ROJXODUGD�����REMHNWLI�FHYDS�����WDP�FHYDS��VD÷ODUNHQ��
FHYDS�SDWHUQL� RUWDQFD��� D\GD�RUWD\D� oÕNPDNWD� YH� FHYDS� V�UHVL� RUWDQFD����
D\�V�UPHNWHGLU������5RPLGRSVLQ�|QFHGHQ�VLVWHPLN�WHGDYL�DOPÕú�'7+/·ODUÕQÕQ�
WHGDYLVLQGH�)'$�WDUDIÕQGDQ�RQD\ODQPÕúWÕU��'HQLOHXNLQ�GLIWLWRNV��,/B��YH�GLIWHUL�
WRNVLQL� I�]\RQ�SURWHLQL�� &'���� HNVSUHVH� HGHQ� %� YH� 7� K�FUHOL�PDOLQLWHOHULQ�
KHGHӿHQPLú�WHGDYLVLQGH�NXOODQÕOPDNWDGÕU���
*HOHQHNVHO� VLVWHPLN� NHPRWHUDS|WLNOHU� �PHWRWUHNVDW�� JHPVLWDELQ�� Q�NOHR]LG�
DQDORJX� SHQWRVWDWLQ�� RUDO� DONLOOH\LFL� WHPR]RORPLG�� SURWHDR]RP� LQKLELW|U��
ERUWH]RPLE���GRNVRUXELVLQ��IRODW�DQRORJX�SUDODWUH[DWH����HUNHQ�HYUH�'<7·OHUH�
YH�VLVWHPLN�EL\RORMLN�WHGDYLOHUH�FHYDSVÕ]�'7+/·ODUÕ�WHGDYLVLQGH�WHN�EDúODUÕQD�
YH\D�VLVWHPLN�EL\RORMLN�DMDQODUOD��LQWHUIHURQ��UHWLQRLGOHU��Y�V���\HULQL�DOPDNWDGÕU��
(UNHQ�YH�GLUHQoOL�YH�FHYDSVÕ]�ROJXODUGD�YH�LOHUL�HYUH�0)�66�ROJXODUÕQGD�SHJLOH�
GRNVRUXELVLQ�LOH�\DNODúÕN�����WRSODP�FHYDS������WDP�FHYDS���RUWDQFD���\ÕO�
\DúDP�ELOGLULOPLúWLU����� �� 6LWRWRNVLN�NHPRWHUDS|WLNOHULQ�ELUELULQH��VW�QO�÷��
NRQXVXQGD�\HWHULQFH�ELOJL�ROPDPDNOD�EHUDEHU��HUNHQ�HYUH�ROJXODUÕQGD�LON�VÕUD�
VLWRWRNVLN�WHGDYLOHULQ�SURJQR]X�ROXPVX]�HWNLOHGL÷L�ELOLQPHNWHGLU��
,PNCJOBTZPO�5FEBWJMFSJ

.RPELQDV\RQ� WHGDYLOHUL� VLWRWRNVLN� ROPD\DQ� EL\RORMLN� WHGDYL� GHQHPHOHUL� YH�
WHNOL�DMDQ�VLWRWRNVLN�WHGDYL\H�GLUHQoOL�YH�LOHUOH\LFL�ROJXODUGD�NXOODQÕOPDNWDGÕU��
(Q�VÕN�NXOODQÕODQ�NRPELQDV\RQ�JUXSODUÕ��IRWRWHUDSL�,)1�YH\D�UHWLQRLG��YH��(.)�
,)1�YH\D�UHWLQRLGOHU�YH\D�KHU�LNLVL�·GLU��%LU�oDOÕúPDGD�(YUH�,%�²�,9%�ROJXODUGD��
�Q ������389$�,)1�NRPELQDV\RQX�LOH������WRSODP�FHYDS������WDP�FHYDS���YH�
RUWDQFD����D\�FHYDS�V�UHVL�HOGH�HGLOPLúWLU��7�P�HYUHOHUGH��0)�66��EHNVDURWHQ�
389$�NRPELQDV\RQX�LOH�����WRSODP�FHYDS�YH�����WDP�FHYDS�UDSRU�HGLOPLúWLU�
�������%L\RORMLN�WHGDYL�DMDQODUÕ���,)1��VLVWHPLN�UHWLQRLGOHU��VDUJUDPRVWLP��YV���LOH�
NRPELQH�HGLOHQ�(.)�LOH�\DNODúÕN�����WRSODP�FHYDS��\DNODúÕN�����WDP�FHYDS�����
\ÕOOÕN�VD÷NDOÕP�RUWDQFD�����L]OHQPLúWLU�������7RWDO�²(%7�X\JXODPODUÕ�|]HOOLNOH�
NDOÕQ�SODN�YH�W�P|UDO�NLWOHUOH�VH\UHGHQ�YDNDODUGD�NRPELQDV\RQ�WHGDYLOHULQH�
HNOHQPHNWH�YH�ORNDO�YH\D�\D\JÕQ�OH]\RQODUD�X\JXODQPDNWDGÕU����
1�NV²GLUHQoOL� LOHUL� HYUH� ROJXODUGD� WHGDYL� VLWRWRNVLN� NHPRWHUDS|WLN� LODoODUÕQ�
JHOHQHNVHO� NRPELQDV\RQODUÕ�� RWRORJ� YH� DOORMHQLN� N|N� K�FUH� QDNOL� WHGDYLOHUL�
LOH� VÕQÕUOÕ� VD\ÕGD� EDúDUÕOÕ� VRQXoODU� UDSRU� HGLOPHNOH� EHUDEHU�� '7+/·ODUÕQÕQ�
WHGDYLVLQGH�NOLQLN�DUDúWÕUPD�SURWRNROOHUL�NDSVDPÕQGD�JHOLúWLULOPHVL�JHUHNHQ�
WHGDYL�\DNODúÕPODUÕ�RODUDN�NDUúÕPÕ]D�oÕNPDNWDGÕU��
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7DEOR����0LNR]LV�)XQJRLGHV��6H]DU\�6HQGURPX�7HGDYLVL�
(YUH�%DúODQJÕo�
7HGDYLVL

7DNLS�(GHQ�7HGDYLOHU�YH�
gQHPOL�1RNWDODU

7HGDYL�0RGDOLWHOHUL

<DPD
(YUH�,$��7���1���0��
7��'<7�WHN�EDúÕQD�
YH\D�NHQGL�LoLQGH�
NRPELQDV\RQ

%DúODQJÕo�WHGDYLVL�&5�LVH�LGDPH��ø)1�
YH\D�EH[DURWHQ�LGDPHVL�\D\JÕQ�RODUDN�
NXOODQÕOPDNWDGÕU���35�YH�\HWHUVL]�FHYDS�
LVH�'<7�JUXEXQGD�EDúND�ELU�YH\D�
NRPELQH�LODoOD�WRSLNDO�WHGDYL��
%DúODQJÕo�WHGDYLVLQH�X]XQ�V�UH�FHYDS�
YHUHQ�ROJXODU�D\QÕ�LODFD�Q�NVWH�GH�L\L�
FHYDS�YHUHELOPHNWHGLU�
%DúODQJÕo�WHGDYLVLQH�GLUHQoOL�YH\D�
SURJUHVLI�LVH�'<7�$/7
%DúODQJÕoWD�)ROLN�ORWURS�YH�E�\�N�
K�FUHOL�KLVWRORML�YDUVD�GLUHN�(YUH�,,%�
KDVWDOÕN�WHGDYLVL�
�%DúODQJÕoWD�6H]DU\�K�FUHVL�
(YUH�,,,�KDVWDOÕN�WHGDYLVL�EDúOD

'HUL\H��<|QHOLN�7HGDYLOHU

>'<7@

ă�7RSLNDO�NRUWLNRVWHURLGOHU
ă�7RSLNDO�NHPRWHUDSL���
�PHFKORUHWKDPLQH�
�>QLWURJHQ�PXVWDUG@�
��FDUPXVWLQH�
ă�/RNDO�UDG\RWHUDSL
ă�7RSLNDO�UHWLQRLGOHU
��EH[DURWHQH��
��WD]DURWHQH�
ă�)RWRWHUDSL�
ă�7RSLNDO�LPLTXLPRG

6ÕQÕUOÕ�\DPD�SODN
(YUH�,$���7���1�����0��
7��'<7�WHN�EDúÕQD�
YH\D�NHQGL�LoLQGH�
NRPELQDV\RQ

<D\JÕQ�\DPD�SODN
�VHPSWRP�\RN�� 
NDOÕQOÕN�D]�
(YUH�,%��,,$��7���1���0��
7��'<7�$/7

%DúODQJÕo�WHGDYLVL�&5�LVH�LGDPH��ø)1�
YH�EH[DURWHQ�LGDPHVL�\D\JÕQ�RODUDN�
NXOODQÕOPDNWDGÕU���35�YH�\HWHUVL]�FHYDS�
LVH�'<7�$/7�JUXEXQGD�EDúND�ELU�YH\D�
NRPELQH�LODoOD�WRSLNDO�WHGDYL�X\JXODQÕU�� 
%DúODQJÕo�WHGDYLVLQH�FHYDS�X]XQ�V�UH�
YHUHQ�ROJXODU�D\QÕ�LODFD�Q�NVWH�GH�L\L�
FHYDS�YHUHELOPHNWHGLU�
�'<7�$/7�JUXEX�WHGDYLVLQH�GLUHQoOL�
YH\D�SURJUHVLI�LVH�VLVWHPLN�EL\RORMLN�øODo�
�.$7�$��WHGDYLVL�G�ú�Q�OPHOLGLU
%DúODQJÕoWD�)ROLN�ORWURS�YH�E�\�N�
K�FUHOL�KLVWRORML�YDUVD�GLUHN�(YUH�,,%�
KDVWDOÕN�WHGDYLVL
�%DúODQJÕoWD�6H]DU\�K�FUHVL�YDUVD��%���
WHGDYL\H�GLUHN�(YUH�,,,�KDVWDOÕN�WHGDYLVL�
EDúOD

'HUL\H�<|QHOLN�7HGDYLOHU����
$GMXYDQ�/RNDO�7HGDYLOHU�

>'<7���$/7@

. 7RSLNDO NRUWLNRVWHURLGOHU�
��7RSLNDO�NHPRWHUDSL���
�PHFKORUHWKDPLQH�
���>QLWURJHQ�PXVWDUG@�
����FDUPXVWLQH�
��7RSLNDO�UHWLQRLGOHU
�����EH[DURWHQH��
�����WD]DURWHQH�
��)RWRWHUDSL
��/RNDO��7RWDO�(%57�

<D\JÕQ�\DPD�SODN
�VHPSWRPDWLN��
HQGXUH�SODN�
(YUH�,%��,,$��7���1���0��
7��'<7�$/7
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7DEOR����'HYDPÕ�
7�P|UDO�OH]\RQ
(YUH�,,%���7���1�����0��
7��'<7�6LVWHPLN
�(%57���'<7��.$7�$�

(YUH�,,%��W�P|UDO��WUDQVIRUPH�>E�\�N�
K�FUHOL�G|Q�ú�P@�YH�IROLN�ORWURSLN�
ROJXODU�LoLQ�VÕQÕUOÕ�OH]\RQGD�/�(%57�
��'<7���.$7�$�WHGDYLVL��\D\JÕQ�
OH]\RQODUGD�7�(%57���.$7�$��'<7���
.$7�%�NRPELQDV\RQODUÕ�X\JXODQÕU��
$JUHVLI�ROJXODUGD�>|]HOOLNOH�E�\�N�
K�FUHOL�G|Q�ú�P@�GLUHN�.$7�&�
NRPELQDV\RQD�HNOHQHELOLU�
%DúODQJÕo�WHGDYLVL�&5�LVH�LGDPH�LOH�
FHYDEÕ�VD÷ODPODúWÕU��35�YH�\HWHUVL]�
FHYDS�L�LVH�IDUNOÕ�VLVWHPLN�WHGDYL�
VHoHQHNOHULQL�WHNOL�YH\D�NRPELQH�
X\JXOD�
%DúODQJÕo�WHGDYLVLQH�X]XQ�V�UH�FHYDS�
YHUHQ�ROJXODU�D\QÕ�LODFD�Q�NVWH�GH�L\L�
FHYDS�YHUHELOPHNWHGLU
�(YUH�,,,��(ULWURGHUPL��'<7���
)RWRIHUH]�WHGDYLVL�X\JXODQÕU�����NDQ�
WXWXOXPX�RODQ��%��%���ROJXODUGD�
VLVWHPLN�WHGDYL��.$7�$��HNOHQPHVL�
X\JXQ�ROXU�
(YUH�,,,·�GH�NRUWLNRVWHURLGOHU�GÕúÕQGD�
\D\JÕQ�'<7·OHU�L\L�WROHUH�HGLOPH\HFH÷L�
LoLQ�GLNNDWOH�NXOODQÕOPDOÕ��389$�YH�
(%57�L\L�WROHUH�HGLOPHNWHGLU
(YUH�,9��6H]DU\�ROPD\DQ��Lo�RUJDQ�
WXWXOXPX��LOH�JLGHQ�DJUHVLI�ROJXODUGD�
GLUHN�.$7�&�JUXEX�LODoODU�VHoLOHELOLU��
$JUHVLI�ROGX÷XQD�DLW�EXOJXODU�\RNVD�
.$7�%�LOH�EDúODPDN�\HULQGH�RODELOLU�
.HPRWHUDSL\H�FHYDS�DOÕQDQ�ROJXODUGD�
FHYDEÕ�NRUXPD�YH�VD÷ODPODúWÕUPD�
DGÕQD�VLVWHPLN�EL\RORMLN�WHGDYL�
�.$7�$��LOH�X]XQ�V�UHOL�LGDPH�\HULQGH�
ROXU�
<XNDUÕGD�WDQÕPODQDQ�PRGDOLWHOHUH�
FHYDSVÕ]�YH�LOHUOH\LFL�ROJXODUGD�NOLQLN�
oDOÕúPD�SURWRNROOHUL�YH�DOORMHQLN�N|N�
K�FUH�QDNOL�GH÷HUOHQGLULOPHOLGLU�
<R÷XQ�NXOODQÕODQ�389$�YH�89%·�
\H�ED÷OÕ�EDúWD�FLOW�ROPDN��]HUH�JHo�
G|QHPGH�NDQVHUOHUL�WHWLNOH\HELOHFH÷L�
LoLQ�GR]�GLNNDWH�DOÕQPDOÕGÕU�
�<D\JÕQ�OH]\RQODUGD�GHUL\H�\|QHOLN�
WHGDYLGH�\�NVHN�VLVWHPLN�HPLOLP�
GLNNDWH�DOÕQPDOÕ��|UQ��.RUWLNRVWHURLG�
\R÷XQ�NXOODQÕPÕ�VLVWHPLN�\DQ�HWNLOHU�
YH�HQIHNVL\RQD�\RO�DoDELOLU�

�6LVWHPLN�7HGDYLOHU
.DWHJRUL�$��.$7�$�
ă�5HWLQRLGOHU�����������������
�EH[DURWHQH��DOO�WUDQV�
UHWLQRLN��DFLG��LVRWUHWLQRLQ�
>���FLV�UHWLQRLN�DFLG@��
DFLWUHWLQ�
ă�,QWHUIHURQODU���
���,)1�ƴ��,)1�फ़��������������������������������
ă�+'$&�LQKLELW|UOHUL��
���YRULQRVWDW��URPLGHSVLQ����������������
ă�([WUDFRUSRUHDO�
SKRWRSKHUHVLV�
ă�0HWKRWUH[DWH�
.DWHJRUL�%��.$7�%�
ă�øON�VÕUD�WHGDYLOHU 
!�/LSRVRPDO��GR[RUXELFLQ
!�*HPFLWDELQH
ă�øNLQFL�VÕUD�WHGDYLOHU
!�&KORUDPEXFLO
!�3HQWRVWDWLQ
!�(WRSRVLGH
!�&\FORSKRVSKDPLGH
!�7HPR]RORPLGH
!�0HWKRWUH[DWH
!�%RUWH]RPLE
!�'�ú�N�GR]�SUDODWUH[DWH
.DWHJRUL�&��.$7�&�
ă�/LSRVRPDO�GR[RUXELFLQ
ă�*HPFLWDELQH
ă�5RPLGHSVLQ
ă�SUDODWUH[DWH
.RPELQDV\RQ�7HGDYLOHU
'<7���6LVWHPLN
ă�)RWRWHUDSL��5HWLQRLG
ă�)RWRWHUDSL��,)1
ă�)RWRWHUDSL��)RWRIHUH]�
ă�7RWDO�6(%7���)RWRIHUH]
6LVWHPLN���6LVWHPLN
ă��5HWLQRLG���,)1
ă��)RWRIHUH]���5HWLQRLG�
ă��)RWRIHUH]���,)1
ă��)RWRIHUH]���5HWLQRLG�
��,)1

(ULWURGHUPL
(YUH�,,,���7���1�����0��
7��>'<7�$/7@���
6LVWHPLN
�)RWRWHUDSL���)RWRIHUH]�
%��YDUVD���.$7�$��

1RGDO���øo�RUJDQ�
WXWXOXPX
(YUH�,9���7�����1�����0����
7��6LVWHPLN�7HGDYLOHU
�7HNOL�YH\D�NRPELQH��
��.$7�%��.$7�&��

0)�66�7('$9ø�ø/.(/(5ø�g=(7/(10øù7ø5��%$60$./,�7('$9ø�$/*25ø70$6,�ødø1�1&&1�7('$9ø�5(+%(5ø�'ø..$7(�
$/,10$/,',5�
.ÕVDOWPDODU��7��WHGDYL��'<7��GHULWH�\|QHOLN�WHGDYL��/��(%57��ORNDO�WRWDOHOHNWURQ�EHDP�UDG\RWHUDSL���7��(%57��
WRWDOHOHNWURQ�EHDP�UDG\RWHUDSL���$/7��DGMXYDQ�/RNDO�WHGDYL��.$7��NDWHJRUL
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1RGDO� NDUúÕOÕNODUÕQGDQ� WDPDPHQ� IDUNOÕ� NOLQLN� VH\LU� YH� SURJQR]� QHGHQL\OH�
GHULQLQ�%+/·ODUÕQÕQ�WHGDYLOHUL�KLVWRORMLN�WLS�YH�KDVWDOÕ÷ÕQ�\D\ÕOPD�HYUHVLQH�J|UH�
WHGDYL�HGLOLU��5HVLP������&HUUDKL�oÕNDUPD��UDG\RWHUDSL��ULWXNVLPDE�YH�VLVWHPLN�
NHPRWHUDSL� VÕNOÕNOD� NXOODQÕODQ� WHGDYL� PRGDOLWHOHULGLU�� %�\�N� ELU� øWDO\DQ�
oDOÕúPDVÕQGD��Q ������=LQ]DQL�YH�DUNDGDúODUÕ�GHULQLQ�)0/�YH�0=/�JUXEXQGD�
LON�WHGDYLGH�UDG\RWHUDSL��������NHPRWHUDSL�������YH�FHUUDKL�������VHoHQHNOHUL�
LOH�WHGDYL�VRQUDVÕ��²���\ÕOOÕN�VD÷NDOÕP�RUDQODUÕQÕ�VÕUDVÕ�LOH����²�������²����
YH����²�����RODUDN�UDSRU�HWWLOHU��'HULQLQ�'%+/·ODUÕQGD�LVH�WDP�FHYDS����YH�
���\ÕOOÕN�VD÷NDOÕP�RUDQODUÕ�VÕUDVÕ� LOH����������Y�H�����LGL��%X�JUXSWD�Q�NV�
������YH�GHUL�GÕúÕ�\D\ÕOPD�������\�NVHN�RUDQGD�VDSWDQGÕ��������$UDúWÕUPDFÕODU�
GHULQLQ�%+/·ODUÕQGD�ROGXNoD�\DYDú�NOLQLN�VH\LU�QHGHQL�LOH�ORNDO�WHGDYLQLQ�X\JXQ�
RODELOHFH÷L�DQFDN�N|W��SURJQRVWLN�'%+/�EDFDN�WLSL�ROJXODUÕQGD�QRGDO�NDUúÕOÕ÷Õ�
JLEL� NRPELQH� WHGDYLOHU� JHUHNWLUGL÷L� NRQXVXQGD� KHPӾNLUGLU�� %X� oDOÕúPDGD�
1&&1������WHGDYL�UHKEHUL�NDSVDPÕQGD�GHULQLQ�%+/·ODUÕ�WHN�YH�YH\D�E|OJHVHO�
OH]\RQ��7��7��GHUL\H�VÕQÕUOÕ����GHUL\H�VÕQÕUOÕ�\D\JÕQ�OH]\RQODU��7���YH�GHUL�GÕúÕ�
\D\ÕOÕP�RODUDN�HOH�DOÕQDFDNWÕU��

13Û.&3�%&3Û�'.-�7&�.;-�5&%"7Û-&3Û�

%DúODQJÕo�7HGDYLVL
7HN�YH�YH\D�E|OJHVHO�OH]\RQODU��7��7��GHUL\H�VÕQÕUOÕ��LoLQ�WHUFLKHQ�/RNDO�57�YH�
HNVL]\RQ�|QHULOLU��+DVWDQÕQ�WHUFLKL�GH�|QHPOL�ROXS�57�YH\D�(NVL]\RQ��|UQH÷LQ�
W�\O��GHULGH�ND\ED�\RO�DoDFDNVD���JLEL���\HULQH�WRSLNDO�\DNODúÕPODU��VWHURLGOHU��
QLWURMHQ� PXVWDUGD�� LPLTXLPRG� YH� EH[DURWHQ�� � YH\D� LQWUDOH]\RQHU� VWHURLG�
X\JXODPDVÕ�YH�KDWWD�WHGDYLVL]�WDNLS�|QHULOLU��%DúODQJÕo�WHGDYLVLQH�FHYDSVÕ]�LVH�
EDúODQJÕoWD�X\JXODQPD\DQ�LON�VÕUD�WHGDYLOHU�ELUL�ELULQLQ�\HULQH�X\JXODQDELOLU��
'HUL\H� VÕQÕUOÕ� \D\JÕQ� OH]\RQODU� �7��� .ORUDPEXVLO�� 5LWXNVLPDE� �7�� ROJXODUGD�
HWNLVL]�ROGX÷X�LoLQ�NXOODQÕPÕ�|QHULOPH]����oRNOX�NHPRWHUDSL�YH\D�57�PXOWLIRNDO�
OH]\RQODUGD�HúLW�RODUDN�HWNLOLGLU��0RUDOHV�YH�DUNDGDúODUÕ����KDVWDOÕN�ELU�VHULGH�
WHN� EDúÕQD� ULWXNVLPDE� LOH� ������ WDP� FHYDS� HOGH� HWPLúOHUGLU� ������ %X� JUXS�
KDVWDODUGD� WRSLNDO� \DNODúÕPODU� �VWHURLGOHU�� QLWURMHQ� PXVWDUGD�� LPLTXLPRG�
YH� EH[DURWHQ�� JLEL���� � ORNDO� 57�� LQWUDOH]\RQHU� NRUWLNRVWHURLG�� LQWUDOH]\RQHU�
LQWHUIHURQ� �|]HOOLNOH� W�\O�� GHUL� LoLQ�� � � YH\D� ULWXNVLPDEOÕ� YH\D� ULWXNVLPDEVÕ]�
VLVWHPLN� WHNOL� YH\D� oRNOX� NHPRWHUDSLOHU� �� NORUDPEXVLO�� VLNORIRVIDPLG���
YLQNULVWLQ��SUHGQLVRORQ��&93��JLEL���NXOODQÕOPDNWDGÕU�������
1�NV�'LUHQoOL�2OJXODUGD�7HGDYL
%DúODQJÕo�WHGDYLVLQH�GLUHQoOL�JUXEXQ�\DQÕ�VÕUD�FHYDS�YHUHQ�YDNDODUÕQ�KHPHQ�
\DUÕVÕ�WDNLS�HGHQ�V�UHoWH�Q�NV�HGHELOLU��/RNDO�YH�E|OJHVHO�Q�NVOHUGH�WRSLNDO�
\DNODúÕPÕQ�ELU�GL÷HUL� LOH�GH÷LúLPL�X\JXODQÕU��/RNDO�KDVWDOÕNWD��7����� �GHUL\H�
VÕQÕUOÕ� \D\JÕQ� �7��� Q�NV� L]OHQPHVL� GXUXPXQGD� 7�� KDVWDOÕN� WHGDYLVL� YHULOLU��
øNLQFL� VÕUD� WHGDYLVLQH� NÕVPL� FHYDS� DOÕQDQ� YH� SURJUHV\RQ� J|VWHUHQ� GHUL\H�
VÕQÕUOÕ�\D\JÕQ�KDVWDOÕN�WDúÕ\DQ�W�P�ROJXODU�QRGDO�IROLN�OHU� � OHQIRPD�WHGDYLVL�
X\JXODQÕU��
%DúODQJÕoWD�GHUL�GÕúÕ� \D\JÕQ� �VLVWHPLN��KDVWDOÕNWD�YH\D� WHGDYL�DOWÕQGD�GHUL\H�
VÕQÕUOÕ�KDVWDOÕ÷ÕQ�GHUL�GÕúÕQGD�Q�NV��YH\D�\D\ÕOPDVÕ�GXUXPXQGD�QRGDO�IROLN�OHU��
OHQIRPD�WHGDYLVL�X\JXODQÕU�
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%DúODQJÕo�7HGDYLVL
7HN�EDúÕQD�57�GHQH\LPOHUL�VRQXFX�NÕVD�V�UHQ�G�ú�N�FHYDS�RUDQODUÕ�\DQÕ�VÕUD�
\�NVHN�RUDQGD�GHUL�GÕúÕ��VLVWHPLN��\D\ÕOPD�L]OHQPLúWLU��%XJ�Q�LWLEDUÕ�LOH�GHUL\H�
VÕQÕUOÕ� ORNDO� YH� \D\JÕQ� KDVWDOÕNWD� DQWUDVLNOLQ� WDEDQOÕ� oRNOX� NHPRWHUDS|WLN�
úHPDODUÕ� �|]HOOLNOH� &+23�5�� DOWÕQ� VWDQGDUW� \DNODúÕPGÕU�� $OWPÕú� ROJXOXN� ELU�
oDOÕúPDGD� DQWUDVLNOLQ� WDEDQOÕ� WHGDYL� úHPDVÕQD� HNOHQHQ� ULWXNVLPDE� GL÷HU�
WHGDYLOHUL�DODQ��57�YH\D�oRNOX�NHPRWHUDSL���ULWXNVLPDE��LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�
WRSODP�FHYDS�RUDQODUÕ�VÕUDVÕ� LOH� ����·\H�NDUúÕQ��������\ÕOOÕN�VD÷NDOÕP���·H�
NDUúÕQ� ���� LGL������ 7HN� EDúÕQD� 57� NHPRWHUDSL\L� WROHUH� HGHPH\HQ� \DúOÕ�
KDVWDODUGD� YHULOHELOLU�� $QFDN� GHUL\H� VÕQÕUOÕ� \D\JÕQ� KDVWDOÕNWD� UDG\RWHUDSL�
VWDQGDUW�WHGDYL\H��5�&+23��HNOHQHELOLU��'HUL�GÕúÕ��VLVWHPLN���\D\ÕOÕP�J|VWHUHQ�
YDNODUGD�QRGDO�'%%+/�WHGDYLVL�X\JXODQÕU�
1�NV�'LUHQoOL�2OJXODUGD�7HGDYL
%DúODQJÕoWD� DQWUDVLNOLQ� WDEDQOÕ� LPP�QR�NHPRWHUDSL� DOPD\DQ� GHUL\H� VÕQÕUOÕ�

Q�NV�ROJXODUÕQGD�5�&+23��DOGÕ�LVH�UDG\RWHUDSL�YHULOPHOLGLU��'L÷HU�YDNDODUGD�
Q�NV�GLUHQoOL�QRGDO�'/%&/�WHGDYL�DNÕúÕ�L]OHQPHOLGLU������
Kaynaklar

��� :LOOHP]H�5��-DӽH�(6��%XUJ�*��&HUURQL�/��%HUWL�(��6ZHUGORZ�6+��5DOINLDHU�(��&KLPHQWL�6�
HW�DO��:+2�(257&�FODVVLӾFDWLRQ�IRU�FXWDQHRXV�O\PSKRPDV��%ORRG���������������
�����

ÜFLJM����'HULQLQ�%�K�FUHOL�OHQIRPDODUÕQGD�WHGDYL�DOJRULWPDVÕ
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��� )HUDKEDú�$��0LNR]LV�IXQJRLGHV��NOLQLN�YDU\DQWODUÕ�YH�VXEWLSODUL�7XUNL\H�.OLQLNOHUL�-�
'HUPDWRO�������������������

��� .LP�(-��+HVV�6��5LFKDUGVRQ�6.��HW�DO��,PPXQRSDWKRJHQHVLV�DQG�WKHUDS\�RI�FXWDQHRXV�
7�FHOO�O\PSKRPD��-�&OLQ�,QYHVW������������������

��� 2OVHQ�(��9RQGHUKHLG�(��3LPSLQHOOL�1��HW�DO��5HYLVLRQV�WR�WKH�VWDJLQJ�DQG�FODVVLӾFDWLRQ�
RI�P\FRVLV�IXQJRLGHV�DQG�6H]DU\�V\QGURPH��D�SURSRVDO�RI�WKH�,QWHUQDWLRQDO�6RFLHW\�
IRU�&XWDQHRXV�/\PSKRPDV��,6&/��DQG�WKH�FXWDQHRXV�O\PSKRPD�WDVN�IRUFH�RI�WKH�
(XURSHDQ� 2UJDQL]DWLRQ� RI� 5HVHDUFK� DQG� 7UHDWPHQW� RI� &DQFHU� �(257&��� %ORRG�
�������������������

��� 7KRPDV� %5�� :KLWWDNHU� 6�� $� SUDFWLFDO� DSSURDFK� WR� DFFXUDWH� FODVVLӾFDWLRQ� DQG� 
VWDJLQJ� RI� P\FRVLV� IXQJRLGHV� DQG� 6p]DU\� V\QGURPH�� 6NLQ� 7KHUDS\� /HWW��
����'HF������������

��� .D]DNRY�'9��%XUJ�*��.HPSI�:��&OLQLFRSDWKRORJLFDO�VSHFWUXP�RI�P\FRVLV�IXQJRLGHV��
-�(XU�$FDG�'HUPDWRO�9HQHUHRO�����������������

��� � YDQ� 'RRUQ� 5�� 6FKHӽHU� (�� :LOOHP]H� 5�� )ROOLFXODU� P\FRVLV� IXQJRLGHV�� D� GLVWLQFW�
GLVHDVH�HQWLWL\�ZLWK�RU�ZLWKRXW�DVVRFLDWHG�IROOLFXODU�PXFLQRVLV��D�FOLQLFRSDWKRORJLF�
DQG�IROORZ�XS�VWXG\�RI����SDWLHQWV��$UFK�'HUPDWRO������������������

��� &ULELHU�%��+LVWRU\��)UHGHULF�:RULQJHU������²²������DQG�:RULQJHU�.RORSS�'LVHDVH��
$P�-�'HUPDWRSDWKRO������������������

��� %HNNHQN� 0:�� *HHOHQ� )$�� YDQ� 9RRUVW� 9DGHU� 3&� HW� DO�� 3ULPDU\� DQG� VHFRQGDU\�
FXWDQHRXV� &'������ O\PSKRSUROLIHUDWLYH� GLVRUGHUV�� D� UHSRUW� IURP� WKH� 'XWFK�
&XWDQHRXV�/\PSKRPD�*URXS�RQ�WKH�ORQJ�WHUP�IROORZ�XS�GDWD�RI�����SDWLHQWV�DQG�
JXLGHOLQHV�IRU�GLDJQRVLV�DQG�WUHDWPHQW��%ORRG���������������²�����

����(VHU�%��$OWXQWDV�)��(U�2��.RQWDV�2��)HUDKEDV�$��&HWLQ�0��8QDO�$��$�FDVH�RI�VXEFXWDQHRXV�
SDQQLFXOLWLV�OLNH�7�FHOO�O\PSKRPD�ZLWK�KDHPRSKDJRF\WRVLV�GHYHORSLQJ�VHFRQGDU\�
WR�FKHPRWKHUDS\��-�(XU�$FDG�'HUPDWRO�9HQHUHRO�������1RY������������

����*DUEH� &�� 6WHLQ� +�� 'LHQHPDQQ� '�� 2UIDQRV� &(�� %RUUHOLD� EXUJGRUIHUL�DVVRFLDWHG�
FXWDQHRXV�%�FHOO�O\PSKRPD��FOLQLFDO�DQG�LPPXQRKLVWRORJLF�FKDUDFWHUL]DWLRQ�RI�IRXU�
FDVHV��-�$P�$FDG�'HUPDWRO��$SU��������������������

����5RJJHUR�(��=XFFD�(��0DLQHWWL�&��HW�DO��(UDGLFDWLRQ�RI�%RUUHOLD�EXUJGRUIHUL�LQIHFWLRQ�
LQ�SULPDU\�PDUJLQDO�]RQH�%�FHOO�O\PSKRPD�RI�WKH�VNLQ��+XP�3DWKRO������������²
����

�������6HQӽ�1��.OXLQ�1HOHPDQV�+��:LOOHP]H�5��5HVXOWV�RI�ERQH�PDUURZ�H[DPLQDWLRQ�LQ�
����SDWLHQWV�ZLWK�KLVWRORJLFDO�IHDWXUHV�WKDW�VXJJHVW�DQ�LQGROHQW�W\SH�RI�FXWDQHRXV�
%�FHOO�O\PSKRPD��%U�-�+DHPDWRO����������������

����.LP� <+��:LOOHP]H� 5�� 3LPSLQHOOL� 1�� HW� DO�� 710� FODVVLӾFDWLRQ� V\VWHP� IRU� SULPDU\�
FXWDQHRXV� O\PSKRPDV� RWKHU� WKDQ� P\FRVLV� IXQJRLGHV� DQG� 6H]DU\� V\QGURPH�� D�
SURSRVDO�RI�,6&/�DQG�(257&��%ORRG�����������������������

�����'HXWVFK�$-��)UXKZLUWK�0��$LJHOVUHLWHU�$��HW�DO��3ULPDU\�FXWDQHRXV�PDUJLQDO�]RQH�
%�FHOO� O\PSKRPDV� DUH� WDUJHWHG� E\� DEHUUDQW� VRPDWLF� K\SHUPXWDWLRQ�� -� ,QYHVW�
'HUPDWRO������

����� =DFNKHLP� +6�� 7UHDWPHQW� RI� SDWFK�VWDJH� P\FRVLV� IXQJRLGHV� ZLWK� WRSLFDO�
FRUWLFRVWHURLGV��'HUPDWRO�7KHU������������������

����.LP� <+�� 0DUWLQH]� *�� 9DUJKHVH� $�� +RSSH� 57�� 7RSLFDO� QLWURJHQ� PXVWDUG� LQ� WKH�
PDQDJHPHQW� RI� P\FRVLV� IXQJRLGHV�� XSGDWH� RI� WKH� 6WDQIRUG� H[SHULHQFH�� $UFK�
'HUPDWRO������������������

����%UHQHPDQ�'��'XYLF�0��.X]HO�7��HW�DO��3KDVH���DQG���WULDO�RI�EH[DURWHQH�JHO�IRU�VNLQ�
GLUHFWHG� WUHDWPHQW� RI� SDWLHQWV�ZLWK� FXWDQHRXV�7� FHOO� O\PSKRPD��$UFK�'HUPDWRO�
�����������������
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����<VHEDHUW� /��7UXF�*��'DODF�6��HW�DO��8OWLPDWH� UHVXOWV�RI� UDGLDWLRQ� WKHUDS\� IRU�7��
7�� P\FRVLV� IXQJRLGHV� �LQFOXGLQJ� UHLUUDGLDWLRQ��� ,QW� -� 5DGLDW� 2QFRO� %LRO� 3K\V�
������������������

����&KLQQ�'0�� &KRZ� 6�� .LP� <+��+RSSH� 57�� 7RWDO� VNLQ� HOHFWURQ� EHDP� WKHUDS\�ZLWK�
RU� ZLWKRXW� DGMXYDQW� WRSLFDO� QLWURJHQ� PXVWDUG� RU� QLWURJHQ� PXVWDUG� DORQH� DV�
LQLWLDO� WUHDWPHQW� RI� 7�� DQG� 7��P\FRVLV� IXQJRLGHV�� ,QW� -� 5DGLDW� 2QFRO� %LRO� 3K\V�
����������������

����+DUULVRQ�&��<RXQJ�-��1DYL�'��HW�DO��5HYLVLWLQJ� ORZ�GRVH�WRWDO�VNLQ�HOHFWURQ�EHDP�
WKHUDS\�LQ�P\FRVLV�IXQJRLGHV��,QW�-�5DGLDW�2QFRO�%LRO�3K\V�����������������

����'LHGHUHQ�39��YDQ�:HHOGHQ�+��6DQGHUV�&-��HW�DO��1DUURZEDQG�89%�DQG�SVRUDOHQ�89$�
LQ� WKH� WUHDWPHQW� RI� HDUO\�VWDJH�P\FRVLV� IXQJRLGHV�� D� UHWURVSHFWLYH� VWXG\�� -� $P�
$FDG�'HUPDWRO�����������������

����(GHOVRQ�5��%HUJHU�&��*DVSDUUR�)��HW�DO��7UHDWPHQW�RI�FXWDQHRXV�7�FHOO�O\PSKRPD�
E\� H[WUDFRUSRUHDO� SKRWRFKHPRWKHUDS\�� 3UHOLPLQDU\� UHVXOWV�� 1� (QJO� -� 0HG�
�����������������

����=LF�-$��7KH�WUHDWPHQW�RI�FXWDQHRXV�7�FHOO�O\PSKRPD�ZLWK�SKRWRSKHUHVLV��'HUPDWRO�
7KHU�����������������

����2OVHQ� ($�� .LP�<+�� .X]HO� 70�� HW� DO�� 3KDVH� ,,%�PXOWLFHQWHU� WULDO� RI� � YRULQRVWDW� LQ�
SDWLHQWV� ZLWK� SHUVLVWHQW�� SURJUHVVLYH�� RU� WUHDWPHQW� UHIUDFWRU\� FXWDQHRXV� 7�FHOO�
O\PSKRPD��-�&OLQ�2QFRO��������������������

����:KLWWDNHU� 6-�� 'HPLHUUH� 0)�� .LP� (-�� HW� DO�� )LQDO� UHVXOWV� IURP� D� PXOWLFHQWHU��
LQWHUQDWLRQDO��SLYRWDO�VWXG\�RI�URPLGHSVLQ�LQ�UHIUDFWRU\�FXWDQHRXV�7�FHOO�O\PSKRPD��
-�&OLQ�2QFRO�������������������

����4XHUHX[�*��0DUTXHV�6��1JX\HQ�-0��HW�DO��3URVSHFWLYH�PXOWLFHQWHU�VWXG\�RI�SHJ\ODWHG�
OLSRVRPDO�GR[RUXELFLQ�WUHDWPHQW�LQ�SDWLHQWV�ZLWK�DGYDQFHG�RU�UHIUDFWRU\�P\FRVLV�
IXQJRLGHV�RU�6H]DU\�V\QGURPH��$UFK�'HUPDWRO������������������

����5XSROL� 6�� 3LPSLQHOOL� 1�� *RWHUL� *�� HW� DO�� /RZ� 'RVH� %H[DURWHQH� DQG� 8OWUDYLROHW� $�
3KRWRFKHPRWKHUDS\��389$��,Q�D�3URVSHFWLYH�3KDVH�,,�&OLQLFDO�6WXG\�IRU�5HIUDFWRU\�
DQG�RU� 5HVLVWDQW� &XWDQHRXV� 7� &HOO� /\PSKRPDV� �&7&/�� >DEVWUDFW@�� %ORRG�
���������$EVWUDFW������

����5XSROL� 6�� 3LPSLQHOOL� 1�� *RWHUL� *�� HW� DO�� /RZ� 'RVH� %H[DURWHQH� DQG� 8OWUDYLROHW� $�
3KRWRFKHPRWKHUDS\��389$��,Q�D�3URVSHFWLYH�3KDVH�,,�&OLQLFDO�6WXG\�IRU�5HIUDFWRU\�
DQG�RU� 5HVLVWDQW� &XWDQHRXV� 7� &HOO� /\PSKRPDV� �&7&/�� >DEVWUDFW@�� %ORRG�
���������$EVWUDFW������

�����=LQ]DQL�3/��4XDJOLQR�3��3LPSLQHOOL�1��HW�DO��3URJQRVWLF�IDFWRUV�LQ�SULPDU\�FXWDQHRXV�
%�FHOO�O\PSKRPD��WKH�,WDOLDQ�6WXG\�*URXS�IRU�&XWDQHRXV�/\PSKRPDV��-�&OLQ�2QFRO�
������������������

����0RUDOHV�$9��$GYDQL�5��+RUZLW]�60��HW�DO��,QGROHQW�SULPDU\�FXWDQHRXV�%�FHOO�O\PSKRPD��
H[SHULHQFH�XVLQJ�V\VWHPLF�ULWX[LPDE��-�$P�$FDG�'HUPDWRO�����������������

����%DFKPH\HU�&��2UODQGLQL�9��$UDFWLQJL�6��7RSLFDO�PHFKORUHWKDPLQH�DQG�FOREHWDVRO�LQ�
PXOWLIRFDO�SULPDU\�FXWDQHRXV�PDUJLQDO�]RQH�%�FHOO� O\PSKRPD��%ULWLVK� -RXUQDO�RI�
'HUPDWRORJ\��������������������

����*UDQJH�)��%H\ORW�%DUU\�0��&RXUYLOOH�3��HW�DO��3ULPDU\�FXWDQHRXV�GLӽXVH�ODUJH�%�FHOO�
O\PSKRPD�� OHJ� W\SH�� FOLQLFRSDWKRORJLF� IHDWXUHV� DQG� SURJQRVWLF� DQDO\VLV� LQ� ���
FDVHV��$UFK�'HUPDWRO��������������������

����*UDQJH� )��0DXEHF� (�� %DJRW�0�� HW� DO�� 7UHDWPHQW�RI� FXWDQHRXV�%�FHOO� O\PSKRPD��
OHJ�W\SH��ZLWK�DJH�DGDSWHG�FRPELQDWLRQV�RI�FKHPRWKHUDSLHV�DQG�ULWX[LPDE��$UFK�
'HUPDWRO������������������


