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�EVWUDFW

7KH� H[LVWHQFH� RI� ]RRQRWLF� GLVHDVHV� DIIHFWLQJ�
KXPDQV�DQG�DQLPDOV�KDYH�KLVWRULFDOO��EHHQ�UHFRUGHG�
IRU� RYHU� KXQGUHGV� RI� �HDUV�� +RZHYHU�� IDFWRUV�
VXFK� DV� FKDQJHV� LQ� DJUR�HFRORJLFDO� FRQGLWLRQV�
DQG� LQWHUQDWLRQDO� FRPPHUFH�� KDYH� OHG� WR� LQFUHDVH�
LQ� WKH� LQFLGHQFH� RI� GLVHDVH� RXWEUHDNV�:LWK� WKH�
DGYDQFHPHQW�RI�WHFKQRORJ���OLYHVWRFN�SURGXFWLRQ�KDV�
JDLQHG�DQ�LQWHJUDO�SRVLWLRQ�LQ�WKH�QDWLRQDO�HFRQRP���
VRFLRHFRQRPLF�GHYHORSPHQW��SRYHUW��DOOHYLDWLRQ�DQG�
QXWULWLRQ� VXSSO�� IRU� KXPDQ� EHLQJV��+RZHYHU��ZLWK�
LQFUHDVH� LQ� JOREDOL]DWLRQ�� FKDOOHQJHV� LQ�PDLQWDLQLQJ�
KHDOWK�� KHUGV� RI� OLYHVWRFN� DUH� DULVLQJ�� 7KH� PDMRU�
UHDVRQ� EHKLQG� WKH� HPHUJHQFH�UH�HPHUJHQFH� RI�
WKHVH� GLVHDVHV� LV� WKH� VSUHDG� RI� GLVHDVH�FDXVLQJ�
SDWKRJHQV� DFURVV� ERUGHUV�� 6XFK� WUDQVERXQGDU��
GLVHDVHV� KDYH� WKH� SRWHQWLDO� WR� VSUHDG� UDSLGO��
LUUHVSHFWLYH� RIQDWLRQDO� ERUGHUV� DQG� FDQ� WKHUHIRUH�
FDXVH� VHULRXV� VRFLRHFRQRPLF� FRQVHTXHQFHV�� 6HYHUDO�
QHZ� WUDQVERXQGDU�� ]RRQRVHV� HPHUJH�� DQG� ROG�
GLVHDVHV� UH�HPHUJH��H[KLELWLQJ�LQFUHDVHG�FKDQFHV� IRU�
XQH[SHFWHG�VSUHDG� WR�QHZ�UHJLRQV��RIWHQ�RYHU�JUHDW�
GLVWDQFHV�� 7KHVH� WUDQVERXQGDU�� GLVHDVHV� DGYHUVHO��
DIIHFW� IRRG� VDIHW��� UXUDO� OLYHOLKRRGV�� KXPDQ� KHDOWK�
DQG� LQWHUQDWLRQDO� WUDGH��OVR�� WKH� LQWHUDFWLRQ� RI�
ZLOGOLIH� ZLWK� KXPDQV� DQG� RWKHU� OLYHVWRFN� DQLPDOV�
KDYH�LQFUHDVHG�WKH�ULVN�RI�VSUHDG�RI�SDWKRJHQV�DFURVV�
ERXQGDULHV�DQG�FRQVHTXHQW�GLVHDVH��0LQLPL]LQJ�WKH�
PRYHPHQW�RI�DQLPDOV�DFURVV�WKH�ERUGHUV�LV�HVVHQWLDO�

DQG� SURPSW� SUDFWLFH� RI� TXDUDQWLQH� SURWRFRO� ZRXOG�
KHOS� UHGXFLQJ� PDQ�� WUDQVERXQGDU�� GLVHDVHV�� �OVR��
LW� LV� LPSRUWDQW� WR� GHYHORSVFLHQWLILF� DQG� ULVN�EDVHG�
VWDQGDUGV�ZKLFK�KHOS�LQ�IDFLOLWDWLQJ�WKH�LQWHUQDWLRQDO�
WUDGH� LQ� DQLPDO� FRPPRGLWLHV�� 7KH� UHYLHZ� IRFXVHV�
RQ� WKH� QHHG� IRU� HQVXULQJ� SXEOLF� DZDUHQHVV� IRU�
WUDQVERXQGDU�� ]RRQRWLF� GLVHDVHV�� DV� DQ� HPHUJLQJ�
GLVHDVH�PD��JR�XQQRWLFHG�DV�VXFK��XQOHVV�LW�LV�UHSRUWHG�
WR�WKH�FRQFHUQHG�DXWKRULW��

.H�ZRUGV� �� �JUR�HFRORJLFDO� FRQGLWLRQV��
,QWHUQDWLRQDO� WUDGH��:LOGOLIH� LQWHUDFWLRQ��4XDUDQWLQH�
SURWRFROV�

,QWURG�FWLRQ

/LYHVWRFN� LV� DQ� LPSRUWDQW� FRPSRQHQW� RI� WKH�
DJULFXOWXUDO� V�VWHP� DV� LW� SURYLGHV� IRRG� VHFXULW���
ZRPHQ�HPSRZHUPHQW�LQ�UXUDO�SDUWV�RI�WKH�FRXQWU���
LPSURYHV� WKH� TXDOLW�� RI� KXPDQ� OLIH� DQG� PDNH�
D� VLJQLILFDQW� FRQWULEXWLRQ� WR� QDWLRQDO� HFRQRP��
/LYHVWRFN� HQWHUSULVHV� DQG� DQLPDO�SURGXFWLRQ� DOVR�
FRQWULEXWH� VLJQLILFDQWO�� WR� WKH� VRXUFH� RI� HQHUJ���
GUDIW�SRZHU�IRU�FURS�FXOWLYDWLRQ��KLJK�TXDOLW��DQLPDO�
SURWHLQV� DQG� YLWDPLQV� �PHDW��PLON��� PDQXUH�� UDZ�
PDWHULDOV��KLGHV�DQG�VNLQV����7KH�LQIHFWLRXV�GLVHDVHV�
ZKLFK� DIIHFW� IDUP� DQLPDOV� KDV� EHHQ� UHFRUGHG� IRU�
RYHU�PDQ�� �HDUV��� ,W� LV� HVWLPDWHG� WKDW� DERXW� ����
RI� NQRZQ� KXPDQ� LQIHFWLRXV� GLVHDVHV� RULJLQDWH�



-�����������������3�������H����������PH���1�P�H�����-�������-��H�����

��

IURP� DQLPDOV�� DQG� WKDW� ���� RI� QHZO�� HPHUJLQJ�
GLVHDVHV�DIIHFWLQJ�KXPDQV�DUH�]RRQRWLF��ZLWK�PRVW�
FRPLQJ� IURP� ZLOGOLIH��� 7KHVH� GLVHDVH� SDWKRJHQV�
FRQWLQXRXVO�� HYROYH� DQG� DGDSW� WKHPVHOYHV� WR�
KXPDQV�DQG� DQLPDOV�DOLNH���+RZHYHU�� IDFWRUV� OLNH�
FKDQJHV� LQ� DJUR�HFRORJLFDO� FRQGLWLRQV� DQG� JOREDO�
PDUNHWLQJ��KDYH�OHG�WR�LQFUHDVH�LQ�WKH�LQFLGHQFHV�RI�
DQLPDO�GLVHDVHV�ZKLFK� LV�PDLQO��GXH� WR�VSUHDG�RI�
GLVHDVH�FDXVLQJ�SDWKRJHQV�DFURVV�ERUGHUV��

7KUHDW� IURP� WUDQVERXQGDU�� GLVHDVHV� LV�
LQWHQVLI�LQJ� GXH� WR� FOLPDWLF� FKDQJHV� DQG� ZLWK�
LQFUHDVLQJ� PRYHPHQW� RI� KXPDQ� SRSXODWLRQ��
livestock� and� livestock� products,� �sh� and� �sh�
SURGXFWV��DQG�SODQWV�DQG�SODQW�SURGXFWV�ZLWKLQ�DQG�
DFURVV�FRXQWULHV���

�FFRUGLQJ� WR� )�2�� 7UDQVERXQGDU�� �QLPDO�
Diseases� (TADs)� may� be� de�ned� as� those�
HSLGHPLF�GLVHDVHV�ZKLFK�DUH�KLJKO��FRQWDJLRXV�RU�
WUDQVPLVVLEOH�DQG�KDYH�WKH�SRWHQWLDO�IRU�YHU��UDSLG�
VSUHDG�� LUUHVSHFWLYH� RI� QDWLRQDO� ERUGHUV�� FDXVLQJ�
VHULRXV�VRFLR�HFRQRPLF�DQG�SRVVLEO��SXEOLF�KHDOWK�
FRQVHTXHQFHV���6HYHUDO�QHZ�WUDQVERXQGDU��GLVHDVHV�
HPHUJH�� DQG� ROG� GLVHDVHV� UH�HPHUJH�� H[KLELWLQJ�
LQFUHDVHG� FKDQFHV� IRU� XQH[SHFWHG� VSUHDG� WR� QHZ�
ORFDWLRQV��RYHU�JUHDW�GLVWDQFHV��

'LVHDVH�RI�ZLOGOLIH�KDYH�D�PDMRU�LPSDFW�RQ�SXEOLF�
KHDOWK�� FRQVHUYDWLRQ�� QDWLRQDO�UHJLRQDO�HFRQRPLHV�
DQG� ZLOGOLIH� GLYHUVLW��� 7KH� LQWHUDFWLRQ� ZLWK�
RWKHU� KRVWV� DQG� LQFUHDVLQJ� PRYHPHQW� RI� KXPDQ�
SRSXODWLRQ� DFURVV� FRXQWULHV� DQG�RWKHU� DUHDV� KDYH�
OHG� WR� WKH� VSUHDG�RI�SDWKRJHQV� DFURVV� ERXQGDULHV�
ZKLFK�XOWLPDWHO��VSUHDGV�WKH�GLVHDVH�DPRQJ�DQLPDO�
DQG� KXPDQ� SRSXODWLRQ�� 7KH� WRWDO� HUDGLFDWLRQ� RI�
WKHVH�LQIHFWLRXV�DJHQWV�LV�LPSRVVLEOH��LI�WKH�ZLOGOLIH�
KRVWV�DFWLQJ�DV�QDWXUDO�UHVHUYRLUV�DUH�LJQRUHG���7KH�
GLVHDVHV� DGYHUVHO�� DIIHFW� UXUDO� OLYHOLKRRGV�� IRRG�
VDIHW���KXPDQ�KHDOWK�DQG�LQWHUQDWLRQDO�WUDGH�DQG�LW�
LV� WKHUHIRUH� QHFHVVDU�� WR� HIIHFWLYHO��PDQDJH� WKHVH�
WUDQVERXQGDU��GLVHDVHV��

7KH� FRPPRQ� GHQRPLQDWRU� IRU� PLQLPL]LQJ�
ULVN� DQG� WKUHDW� PDQDJHPHQW� RI� WKHVH� GLVHDVHV� LV�
HSLGHPLRORJ�� DQG� LW� HQFRPSDVVHV� HIIRUWV� LQWR�
KHHGLQJ�ZDUQLQJV�� FRPPXQLFDWLRQ�RI� ULVN� IDFWRUV��
GLVHDVH� UHFRJQLWLRQ�� GHWHFWLRQ� DQG� GLDJQRVLV��
DQG� FURVV�RFFXSDWLRQDO� HIIRUWV� IRU� UHVSRQVH� DQG�
HYHQWXDO�UHFRYHU�����Q�HIIHFWLYH�TXDUDQWLQH�V�VWHP�
LQ� SODFH� LV� DOZD�V�DGYLVDEOH� WR�SUHYHQW�HQWU��DQG�
HVWDEOLVKPHQW�RI�WUDQVERXQGDU�GLVHDVH���

+HQFH��WKH�UHVSRQVLELOLW��IRU�SUHYHQWLRQ��FRQWURO�
DQG� HOLPLQDWLRQ� RI� WKHVH� WUDQVERXQGDU�� ]RRQRWLF�
GLVHDVHV�IDOOV�VTXDUHO��RQ�WKH�VKRXOGHUV�RI�WKH�SXEOLF�
VHFWRU��QRWDEO��JRYHUQPHQW�YHWHULQDU��VHUYLFHV�DQG�
PD��UHTXLUH�KLJK�SXEOLF�LQYHVWPHQW��

&RPPRQ� :D�V� RI� ,QWURG�FWLRQ� RI�
7UDQVER�QGDU���RRQRWLF��LVHDVHV

7KHUH� DUH� VRPH� FRPPRQ� ZD�V� WKURXJK� ZKLFK� D�
WUDQVERXQGDU��]RRQRWLF�GLVHDVH�FDQ�EH�LQWURGXFHG�
LQWR�D�QHZ�JHRJUDSKLFDO�ORFDWLRQ��7KH�PRVW�FRPPRQ�
ZD�V� DUH� WKURXJK� FRQWDPLQDWHG� DQLPDO� SURGXFWV�
RU� OLYH� GLVHDVHG� DQLPDOV� RIIHULQJ� RSSRUWXQLWLHV�
IRU� SDWKRJHQV� DQG� YHFWRUV� WR� EH� WUDQVSRUWHG�
DFURVV� RFHDQV� DQG� FRQWLQHQWV��� ,PSRUWDWLRQ� RI�
FRQWDPLQDWHG�ELRORJLFDO�SURGXFWV�VXFK�DV�YDFFLQHV�
RU�JHUPSODVP�RU�YLD�HQWU��RI�LQIHFWHG�SHRSOH�KDYH�
DOVR�EHHQ�UHSRUWHG�WR�VSUHDG�WKHVH�GLVHDVHV��1DWXUDO�
VSUHDGLQJ� E�� ZLQG� FXUUHQWV� RU� LQVHFW� YHFWRUV�� RU�
HYHQ� PLJUDWLRQ� RI� DQLPDOV� DQG� ELUGVFRXOG� DOVR�
VSUHDG�GLVHDVHV�DFURVV�FRXQWULHV��

3RWHQWLDO� RI� 7UDQVER�QGDU�� �RRQRWLF�
�LVHDVHV

�FR�RPLF��RVV�V

•� /RVV�RI�FDSLWDO�

•� 'HFUHDVH�LQ�WKH�RXWSXW�TXDOLW��

•� +XPDQ� KHDOWK� FRVWV� DVVRFLDWHG� ZLWK� WKH�
GLVHDVH�

•� 5HVWULFWLRQ� LQ� WKH� LQWHUQDWLRQDO� WUDGH�GXH� WR�
GLVHDVH�DQG�LWV�FRQWURO�SROLF��

•� 2WKHU� LPSDFWV� VXFK� DV� HIIHFWV� RQ� UXUDO�
HFRQRPLFVDQG�WRXULVP

•� (QYLURQPHQWDO� FRQVHTXHQFHV� E�� DIIHFWLQJ�
ZLOGOLIH�SRSXODWLRQ� LQ�VRPH�FDVHV�DQG�FDXVH�
SDLQ�DQG�VXIIHULQJ�IRU�DIIHFWHG�DQLPDOV�����

��E�LF�K�D��K��LVN

•� &DXVH� SXEOLF� KHDOWK� FRQVHTXHQFHV� LQ� WKH�
FDVH�RI�WKRVH�WUDQVERXQGDU��DQLPDO�GLVHDVHV�
ZKLFK� FDQ� EH� WUDQVPLWWHG� WR� KXPDQV� �L�H���
]RRQRVHV����

��RG�F�LR���LVN

•� 3URGXFWLRQ� ORVVHV� VXFK� DV� PLON�� PHDW� DQG�
RWKHU� GDLU�� SURGXFWV�� ZRRO� DQG� VNLQ� DQG�
KLGHV�

•� 0RUWDOLW��RI�GLVHDVHG�DQLPDOV�

•� �ERUWLRQ�� GHOD�HG� FRQFHSWLRQ� DQG� GHOD�HG�
UHSURGXFWLRQ�����

�RRG�V�F��L���D�G�����L�LR���LVN

•� 7KH� GLVHDVHV� FDQ� KDYH� HIIHFWV� RQ� IRRG�
DYDLODELOLW��DQG�TXDOLW��IRU�SRRU�FRPPXQLWLHV�
DV� WKH�� UDLVH� WKH� LVVXHV� RI� IRRG� VHFXULW�� DV�
ZHOO� DV� KDYH� QHJDWLYH� HIIHFWV� RQ� SRYHUW��
DOOHYLDWLRQ�

•� ,W� UHVXOWV� LQ� UHGXFHG� VXSSO�� RI� KLJK�TXDOLW��
SURWHLQ� VXFK� DV� PLON�� PHDW� DQG� HJJV� GXH�
WR� LQFUHDVH� LQ� OLYHVWRFN� PRUWDOLW�� DQG�
PRUELGLW������

6LGGKDQW�3DUNDU��6DQMD��6KDN�D���QLO�3DW�DO�HW�DO��7UDQVERXQGDU��=RRQRWLF�'LVHDVHV��,QGLDQ�3HUVSHFWLYH
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•� &RQFHUQ� RYHU� WKUHDWV� WR� WKH� HQYLURQPHQW�
�HLWKHU�IURP�GLVHDVHV�WKHPVHOYHV��ZKLFK�PLJKW�
PRYH�LQWR�GRPHVWLF�RU�ZLOGOLIH�SRSXODWLRQ��RU�
IURP� WKH� FRQWURO� PHDVXUHV� XVHG� WR� FRPEDW�
WKHVH� GLVHDVHV�� LV� DULVLQJ� �H�J��� GLVSRVDO� RI�
LQIHFWHG�WLVVXHV�RI�FDWWOH�DIIHFWHG�ZLWK�%6(���

,PSRUWDQW�7UDQVER�QGDU���RRQRWLF��LVHDVHV�
ZLWK�6SHFLDO�5HIHUHQFH�WR�,QGLD

-DSD���������S�DOL�L�

-DSDQHVH� HQFHSKDOLWLV� �-(�� LV� D� YHFWRU� �PRVTXLWR��
ERUQH�YLUDO�]RRQRWLF�GLVHDVH��FDXVHG�E��DQ�DUERYLUXV�
�)ODYLYLUXV�� EHORQJLQJ� WR� IDPLO��)ODYLYLULGDH�� 7KH�
:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��KDV�DWWULEXWHG�
-(�WR�EH�WKH�PRVW�LPSRUWDQW�FDXVH�RI�PRVTXLWR�ERUQH�
YLUDO� HQFHSKDOLWLV� LQ� HQGHPLF��VLDQ� FRXQWULHV���Q�
HVWLPDWHG��������FDVHV�RI�-(�DUH�UHSRUWHG�DQQXDOO���
ZLWK� DSSUR[LPDWHO�� �������������� GHDWKV���� 0RUH�
WKDQ� �� ELOOLRQ� SHUVRQV� OLYH� LQ� ��� FRXQWULHV� WKDW�
KDYH�-(�YLUXV�WUDQVPLVVLRQ�ULVN�DUHDV��7KH�PDMRULW��
������RI�-(�FDVHV�RFFXU�LQ�FKLOGUHQ�DJHG������HDUV��
�OWKRXJK� PRVW� -(� FDVHV� DUH� DV�PSWRPDWLF�� WKH�
FDVH�IDWDOLW��UDWH�DPRQJ�SDWLHQWV�ZLWK�HQFHSKDOLWLV�
DSSURDFKHV� ����� DQG� DSSUR[LPDWHO�� �������� RI�
VXUYLYRUV�KDYH�ORQJ�WHUP�QHXURORJLF�VHTXHODH���

JE� was� �rst� recognized� in� Japan� in� 1924���� ,W�
LV� RQH� RI� WKH� PRVW� LPSRUWDQW� IRUPV� RI� HSLGHPLF�
DQG� VSRUDGLF� HQFHSKDOLWLV� LQ� WKH� WURSLFDO� UHJLRQV�
RI� �VLD�� LQFOXGLQJ� -DSDQ�� &KLQD�� 7DLZDQ�� .RUHD��
3KLOLSSLQHV��6RXWKHDVWHUQ��VLD��DQG�,QGLD��KRZHYHU��
UHODWHG� QHXURWURSLF� YLUXVHV� DUH� VSUHDG� DFURVV� WKH�
JOREH�� &RXQWULHV� ZLWK� SURYHQ� HSLGHPLFV� RI� -(�
LQFOXGH� ,QGLD�� 3DNLVWDQ�� 1HSDO�� 6UL/DQND�� %XUPD��
/DRV�� 9LHWQDP�� 0DOD�VLD�� 6LQJDSRUH�� 3KLOLSSLQHV��
,QGRQHVLD�� &KLQD�� PDULWLPH� 6LEHULD�� .RUHD�� DQG�
-DSDQ����

In� India,� the� �rst� human� case� was� reported�
from�Tamil�Nadu�in�1955.�The��rst�outbreak�of�JE�
ZDV�UHFRUGHG�LQ������IURP�%XUGZDQ�DQG�%DQNXUD�
GLVWULFWV� RI� :HVW� %HQJDO���� -(9� LV� HQGHPLF� LQ� WKH�
*RUDNKSXU� DQG� %DVWL� GLYLVLRQV� RI� HDVWHUQ� 8WWDU�
3UDGHVK��7KH�JHRJUDSKLF�IHDWXUHV�RI�WKLV�UHJLRQ�DUH�
FRQGXFLYH�IRU�WKH�VSUHDG�RI�-(9��DQ�DEXQGDQFH�RI�
rice��elds�and�a�bowl-shaped�landscape�allow�water�
WR�FROOHFW�LQ�SRROV���Q�HSLGHPLF�RI�YLUDO�HQFHSKDOLWLV�
ZDV�UHSRUWHG�IURP�-XO��WKURXJK�1RYHPEHU������LQ�
*RUDNKSXU��8WWDU�3UDGHVK��,QGLD��,W�ZDV�WKH�ORQJHVW�
DQG� PRVW� VHYHUH� HSLGHPLF� LQ� �� GHFDGHV�� ������
SHUVRQV�ZHUH�DIIHFWHG�LQ���GLVWULFWV�RI�HDVWHUQ�8WWDU�
3UDGHVK��DQG�������SHUVRQV�GLHG���

7KH�GLVHDVH�NLOOHG�����SHRSOH�LQ��VVDP�LQ�������

the�highest�in�the�last��ve�years�history.�In�2015,�the�
QXPEHU�RI�GHDWKV�GXH�WR�-(�VWRRG�DW������LQ������WKH�
QXPEHU�FDPH�GRZQ�WR����DQG�IXUWKHU�GHFUHDVHG�WR�
���LQ�������,Q������WKH�VWDWH�VDZ����GHDWKV�GXH�WR�WKH�
YHFWRU�ERUQH�GLVHDVH��,Q�������WKH�VWDWH�UHFRUGHG�����
GHDWKV�GXH�WR�-DSDQHVH�HQFHSKDOLWLV���

��LD��L�IO����D

�YLDQ� LQIOXHQ]D� UHVXOWV� IURP� LQIHFWLRQ� E�� YLUXVHV�
EHORQJLQJ� WR� WKH� VSHFLHV� ,QIOXHQ]D�� YLUXV�� JHQXV�
,QIOXHQ]DYLUXV���DQG�IDPLO��2UWKRP�[RYLULGDH���

In� 1997,� �rst� documented� infection� of� humans�
with� avian� in�uenza� occurred� in� Hong� Kong.�
7KLV� HSLGHPLF� GXH� WR� +�1�� YLUXV� FDXVHG� VHYHUH�
UHVSLUDWRU�� GLVHDVH� LQ� ��� KXPDQV� RI� ZKRP� VL[�
GLHG�� 7KH� HSLGHPLF� LQ� KXPDQV� FRLQFLGHG� ZLWK�
DQ� HSLGHPLF� RI�+3�,� LQ�ELUGV� LQ�+RQJ�.RQJ�DOVR�
FDXVHG� E�� +�1�� YLUXV�� ,W� ZDV� HVWDEOLVKHG� WKDW�
WKH� YLUXV� VSUHDG�SULPDULO�� IURP�ELUGV� WR�KXPDQV�
HVSHFLDOO�� LQ� OLYH� ELUG� PDUNHWV�� 7KRXJK� UDUH�
SHUVRQ�WR�SHUVRQ�LQIHFWLRQ�ZDV�QRWHG�LQ�KHDOWK�FDUH�
ZRUNHUV�EXW�VHYHUH�GLVHDVH�GLG�QRW�RFFXU��7R�FRQWURO�
WKH�RXWEUHDN��DERXW�����PLOOLRQ�ELUGV�ZHUH�FXOOHG�WR�
UHPRYH�WKH�VRXUFH�RI�WKH�YLUXV�DQG�WKXV�D�SDQGHPLF�
ZDV� DYHUWHG����,Q� WKH�SHULRG� IURP���WK�'HFHPEHU��
�����WR���WK�-DQXDU�������������QHZ�+3�,�RXWEUHDNV�
ZHUH� UHSRUWHG� LQ� GRPHVWLF� ELUGV� �VXEW�SHV� +���
+�1��� +�1��� +�1�� DQG�+�1��� LQ� �VLD�� (XURSH�
DQG� �IULFD� DQG� ��� QHZ� RXWEUHDNV� LQ� QRQ�SRXOWU��
�VXEW�SHV�+���+�1���+�1��DQG�+�1���LQ��VLD�DQG�
(XURSH��,Q�DGGLWLRQ������+3�,�RXWEUHDNV�LQ�SRXOWU��
DQG�QRQ�SRXOWU��DUH�VWLOO�RQJRLQJ� LQ�(XURSH���VLD�
DQG� �IULFD�� LQYROYLQJ� GLIIHUHQW� VXEW�SHV�� QDPHO��
+���+�1���+�1���+�1���+�1���+�1���+�1��DQG�
+�1����

In� India,� �rst� outbreak� of� H5N1� occurred�
LQ� 0DKDUDVKWUD� DQG� *XMDUDW� LQ� )HEUXDU�� �����
'HSDUWPHQW� RI��QLPDO�+XVEDQGU��� 'DLU�LQJ� DQG�
)LVKHULHV�� 0LQLVWU�� RI� �JULFXOWXUH� DQG� )DUPHUV�
:HOIDUH�� *RYHUQPHQW� RI� ,QGLD� KDV� UHSRUWHG� ���
HSLVRGHV� RI� �,� ��+�1��� LQ� SRXOWU�� ELUGV� LQ� ���
VWDWHV� DQG� XQLRQ� WHUULWRU�� �0DKDUDVKWUD�� *XMDUDW��
0DGK�D� 3UDGHVK�� &KKDWWLVJDUK�� :HVW� %HQJDO��
%LKDU�� �VVDP�� 0HJKDOD�D�� 0DQLSXU�� 7ULSXUD��
6LNNLP�� 2GLVKD�� .DUQDWDND�� .HUDOD�� &KDQGLJDUK��
WLOO� -DQXDU�� �������� 5HFHQWO��� RXWEUHDNV� RI� DYLDQ�
in�uenza�have�been�con�rmed�in�Madhya�Pradesh,�
+DU�DQD�� 0DKDUDVKWUD�� &KKDWWLVJDUK�� +LPDFKDO�
3UDGHVK�� *XMDUDW�� 8WWDU� 3UDGHVK�� 8WWDUDNKDQG��
'HOKL��5DMDVWKDQ��-DPPX�DQG�.DVKPLU��DQG�3XQMDE�
VWDWHLQ�FURZ�PLJUDWRU��ZLOG�ELUGV���

No�case�of�avian�in�uenza�in�humans�is�detected�
LQ� ,QGLD� VR� IDU�� ,QWHJUDWHG� 'LVHDVH� 6XUYHLOODQFH�

6LGGKDQW�3DUNDU��6DQMD��6KDN�D���QLO�3DW�DO�HW�DO��7UDQVERXQGDU��=RRQRWLF�'LVHDVHV��,QGLDQ�3HUVSHFWLYH
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3URJUDPPH� ZRUNLQJ� XQGHU� 1DWLRQDO� &HQWUH� IRU�
'LVHDVH� &RQWURO�� 'HOKL� LV� NHHSLQJ� VXUYHLOODQFH� RI�
avian�in�uenza�in�India���

��LP�D���R�JR��D�PR���DJL��I�����

&ULPHDQ�&RQJR� KDHPRUUKDJLF� IHYHU� �&&+)��
LV� D� WLFN�ERUQH� YLUDO]RRQRWLF� GLVHDVH� FDXVHG� E��
1DLURYLUXV�DQG�FRXOG�EH�WUDQVPLWWHG�IURP�DQLPDOV�
WR� KXPDQV� LQ� QDWXUH�� 7KH� GLVHDVH� FDXVHV� VHYHUH�
LOOQHVV� LQ� KXPDQV� �PRVWO�� LQ� DGXOWV�ZLWK� FDVH�
IDWDOLW��UDWH�XS�WR�������

&ULPHDQ�&RQJR� KDHPRUUKDJLF� IHYHU� �&&+)��
LV� HQGHPLF� LQ� PDQ�� FRXQWULHV� RI� (XURSH�� �IULFD�
DQG� �VLD�� 'XULQJ� ������ FDVHV� ZHUH� UHFRUGHG� LQ�
,UDQ��3DNLVWDQ��6RXWK��IULFD�DQG�DQ�RXWEUHDN�ZDV�
DOVR� UHSRUWHG� IURP� ,QGLD�� ,W� KDV� DOVR� EHHQ� IRXQG�
LQ� SDUWV� RI� (XURSH� LQFOXGLQJ� VRXWKHUQ� SRUWLRQV�
RI� WKH� IRUPHU� 8665� �&ULPHD�� �VWUDNKDQ�� 5RVWRY��
8]EHNLVWDQ�� .D]DNKVWDQ�� DQG� 7DMLNLVWDQ��� 7XUNH���
%XOJDULD��*UHHFH���OEDQLD�DQG�.RVRYR��D�SURYLQFH�
RI� WKH� IRUPHU� <XJRVODYLD��� /LPLWHG� VHURORJLFDO�
HYLGHQFH�VXJJHVWV�WKDW�WKH�GLVHDVH�PLJKW�DOVR�RFFXU�
LQ�SDUWV�RI�)UDQFH��3RUWXJDO�DQG�+XQJDU����

The� presence� of� CCHF� in� India� was� �rst� time�
con�rmed� in� Gujarat� State� during� a� nosocomial�
RXWEUHDN�LQ�������6LQFH�WKHQ��QXPHURXV�RXWEUHDNV�
DQG� VSRUDGLF� FDVHV� RI� WKLV� GLVHDVH� KDYH� EHHQ�
UHSRUWHG� IURP�GLIIHUHQW� GLVWULFWV� RI� *XMDUDW� 6WDWH�
7KH� SDWLHQWV� GLHG� GXH� WR� PXOWLSOH� RUJDQ� IDLOXUH��
speci�cally�failure�of� the�kidney�and�liver����7KHUH�
ZHUH� WZR� GHDWKV� UHSRUWHG� IURP� 5DMDVWKDQ� DQG�
RQH� GHDWK� IURP� WKH� VWDWH� RI� 8WWDU� 3UDGHVK� XSWR�
0DUFK���������7KH�IDWDOLW��UDWH�IURP�&&+)�GHSHQGV�
XSRQ� VHYHUDO� IDFWRUV� VXFK� DVVWUDLQ� RI� YLUXV�� GD��
RI� GLDJQRVLV� DQG� WUHDWPHQW� HWF��� ZLWK� PDMRULW�� RI�
GHDWKV�RFFXUULQJ�LQ�WKH�VHFRQG�ZHHN�RI�LOOQHVV���

1LSD���L����L�I���LR�

1LSDK� YLUXV� �1L9�� LQIHFWLRQ� LV� DQ� HPHUJLQJ� EDW�
ERUQH� ]RRQRWLF�GLVHDVH� DQG� LV� FDXVHG�E�� DQ�51��
YLUXV� EHORQJLQJ� WR� IDPLO�� 3DUDP�[RYLULGDH�� 7KH�
YLUXV� EHORQJV� WR� WKH� JHQXV� +HQLSDYLUXV� ZKLFK�
DOVR�FRQWDLQV�+HQGUD�YLUXV��+H9��DQG�WKH�UHFHQWO��
GHVFULEHG� &HGDU� YLUXV�� %DWV� DFWV� DV� D� QDWXUDO�
UHVHUYRLU�RI�+HQLSDYLUXVHV���

2XWEUHDNV� RI� 1L9� KDYH� EHHQ� UHSRUWHG� IURP�
FRXQWULHV� OLNH� 0DOD�VLD�� %DQJODGHVK�� 6LQJDSRUH�
and� India.� The� �rst� outbreak� was� reported� in�
0DOD�VLD��������DQG�WKH�PRGH�RI�WUDQVPLVVLRQ�ZDV�
GLUHFW�FRQWDFW�ZLWK�LQIHFWHG�SLJV��7KH�RXWEUHDNV�LQ�
%DQJODGHVK� DQG� ,QGLD� ZHUH� GXH� WR� FRQVXPSWLRQ�
RI�IUHVK�GDWH�SDOP�VDS�FRQWDPLQDWHG�E��IUXLW�EDWV�
+XPDQ�WR�KXPDQ�WUDQVPLVVLRQ�ZDV�DOVR�UHFRUGHG�
LQ�%DQJODGHVK����������

The� �rst� Nipah� virus� outbreak� in� Southern�
,QGLD�ZDV�UHSRUWHG�IURP�WKH�.R]KLNRGH�GLVWULFW�RI�
.HUDOD�RQ���WK�0D��������DQG�WKHUH�ZHUH����FDVHV�
DQG� ��� GHDWKV� DV� RI� �VW� -XQH�� ������ .R]KLNRGH�
DQG� 0DODSSXUDP� ZHUH� WKH� WZR� GLVWULFWV� DIIHFWHG�
GXULQJ� WKH� RXWEUHDN�� ,W�ZDV� WKH� WKLUG�RXWEUHDN� LQ�
,QGLD� DQG� WKH� HDUOLHU� RXWEUHDNV� RFFXUUHG� LQ� �����
DQG�������ERWK�RI�ZKLFK�RFFXUUHG�LQ�:HVW�%HQJDO��
%RWK�WKH�VWDWH�DQG�WKH�FHQWUDO�JRYHUQPHQW�DJHQFLHV�
KDYH� PDQDJHG� DQG� VXFFHVVIXOO�� FRQWUROOHG� WKH�
RXWEUHDN���

�ODJ��

3ODJXH� LV� FDXVHG� E�� WKH� SDWKRJHQ� <HUVLQLD� SHVWLV�
ZKLFK�FLUFXODWHV� LQ�DQLPDO� UHVHUYRLUV��SDUWLFXODUO��
LQ� URGHQWV�� ,W� LV� IRXQG� LQ� DOO� FRQWLQHQWV� H[FHSW�
�XVWUDOLD����7KH� GLVHDVH�ZDV� HDUOLHU� NQRZQ� DV� WKH�
�%ODFN� GHDWK�� GXULQJ� ��WK� FHQWXU�� DQG� LW� FDXVHG�
DSSUR[LPDWHO�����PLOOLRQ�GHDWKV�LQ��VLD���IULFD�DQG�
LQ�(XURSH���

,Q� ������ ���� FDVHV� ZHUH� UHSRUWHG� ZRUOGZLGH�
DQG�OHG�WR�����GHDWKV���FFRUGLQJ�WR�:RUOG�+HDOWK�
2UJDQL]DWLRQ� �:+2��� WKHUH� DUH� ��� FRXQWULHV� LQ�
Africa,�America,� and�Asia�which�are� identi�ed�as�
QDWXUDO� IRFL� IRU� SODJXH�� 7KH� WKUHH� PRVW� HQGHPLF�
FRXQWULHV� IRU� SODJXH� DUH� 0DGDJDVFDU�� WKH�
'HPRFUDWLF�5HSXEOLF�RI�&RQJR�DQG�3HUX��2XWEUHDNV�
DUH�UHSRUWHGLQ�0DGDJDVFDU�QHDUO��HYHU���HDU�VLQFH�
�������

The��rst�case�of�Bubonic�plague�was�con�rmed�
LQ�%RPED���,QGLD��QRZ�0XPEDL��RQ���UG6HSWHPEHU�
1896.� The� Bombay� Plague� came� in� �ve� epidemic�
ZDYHV�� WXUQLQJ� HQGHPLF� E�� WKH� HDUO�� ����V�� 7KH�
RXWEUHDN�LQ�,QGLD�ODVWHG�IRU�PRUH�WKDQ�����HDUV�DQG�
E��������LW�KDG�FODLPHG�RYHU����PLOOLRQ�OLYHV�LQ�,QGLD�
ZLWK�RYHU�����ODNKV�LQ�%RPED��DORQH����2XWEUHDNV�RI�
SODJXH�ZHUH�DOVR� UHSRUWHG� IURP�0DPOD� YLOODJH�RI�
GLVWULFW�%HHG��0DKDUDVKWUD�VWDWH��EXERQLF�W�SH��DQG�
GLVWULFW�6XUDW� LQ�*XMDUDW�VWDWH��SQHXPRQLF�W�SH�� LQ�
6HSWHPEHU�������6XEVHTXHQWO���FDVHV�RI�SQHXPRQLF�
SODJXH� ZHUH� DOVR� UHSRUWHG� IURP� 9DUDQDVL� �8�3���
.DUQDWDND�� 'HOKL�DQG� RWKHU� VWDWHV�� �� WRWDO� RI� ����
FDVHV�DQG����GHDWKV�ZHUH�UHSRUWHG���

7KH�0LQLVWU��RI�+HDOWK��,QGLD�KDV�UHSRUWHG�D�WRWDO�
RI����FDVHV�RI�SQHXPRQLF�SODJXH�LQFOXGLQJ���GHDWKV�
DV�RI���WK�)HEUXDU������LQ�+DW�.RWL�YLOODJH��6KLPOD�
GLVWULFW��+LPDFKDO�3UDGHVK�VWDWH��VLQFH�WKH�RQVHW�RI�
WKH�RXWEUHDN�RQ���)HEUXDU�����������Q�RXWEUHDN�RI�
EXERQLF�SODJXH�ZDV�UHSRUWHG�LQ������IURP�'DQJXG�
YLOODJH� RI� GLVWULFW� 8WWDU� .DVKL�� 8WWDUDNKDQG� VWDWH�
ZLWK� �� FDVHV� �� �� GHDWKV�7KH� 1DWLRQDO� &HQWUH� IRU�
Disease�Control�(NCDC),�Delhi�has�identi�ed�four�
V�OYDWLF�IRFL��DIIHFWLQJ�ZLOG�DQLPDOV��LQ�,QGLD��WKH�WUL�
MXQFWLRQ�RI�VRXWK�,QGLD��.DUQDWDND���QGKUD�3UDGHVK�

6LGGKDQW�3DUNDU��6DQMD��6KDN�D���QLO�3DW�DO�HW�DO��7UDQVERXQGDU��=RRQRWLF�'LVHDVHV��,QGLDQ�3HUVSHFWLYH
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DQG�7DPLO�1DGX���%HHG�EHOW�LQ�0DKDUDVKWUD��5RKUX�
LQ� +LPDFKDO� 3UDGHVK� DQG� 8WWDUDNKDQG�� 5RXWLQH�
VXUYHLOODQFH� LV� FDUULHG� RXW� LQ� WKHVH� DUHDV� E�� WKH�
1&'&���

0DQDJHPHQW� RI� 7UDQVER�QGDU�� �RRQRWLF�
�LVHDVHV

)ROORZLQJ� VWUDWHJLHV� QHHG� WR� EH� LPSOHPHQWHG�
LQ� RUGHU� WR� SUHYHQW� DQG� FRQWURO� WUDQVERXQGDU��
]RRQRWLF�GLVHDVHV��

•� 7KH� PRYHPHQW� RI� DQLPDOV� DFURVV� WKH�
ERUGHU� VKRXOG� EH� PLQLPL]HG� DQG� HIIHFWLYH�
TXDUDQWLQH� SURWRFRO� ZRXOG� KHOS� WR� UHGXFH�
WUDQVERXQGDU�� GLVHDVHV�� 8VH� RI� UHPRWH�
VHQVLQJ�DQG�*HRJUDSKLF� LQIRUPDWLRQ�V�VWHP�
�*,6��FDQ�KHOS�LQ�VXUYHLOODQFH��HDUO��ZDUQLQJ�
V�VWHPV�DQG�FRQWURO�RI�LQIHFWLRXV�GLVHDVHV�

•� 3UHYHQW� DQG� FRQWURO� PDQ�PDGH� GLVDVWHUV�
ZKLFK�KDYH�DGYHUVH�HIIHFWV�RQ�WKH�FOLPDWH�

•� %UHDNLQJ� WKH� KXPDQ�OLYHVWRFN�ZLOGOLIH� F�FOH�
RI� WUDQVPLVVLRQ� RI� LQIHFWLRQ� WR� FRQWURO� WKH�
VSUHDG�RI�GLVHDVHV�

•� (QKDQFLQJ� WKHWHFKQRORJ�� GHYHORSPHQW��
DJULFXOWXUDO�DQLPDO� UHVHDUFK� DQG� WUDLQLQJ��
DQG�E��LPSURYLQJ�WKH�JRYHUQPHQW�SROLFLHV�

•� &UHDWLQJ�DSSURSULDWH�SUHSDUHGQHVV�SODQ�DQG�
UHVSRQVH� FDSDFLW�� WR� SUHYHQW� DQ�� HPHUJLQJ�
GLVHDVH�

•� ,QWHUQDWLRQDO� FR�RSHUDWLRQ� WR� PLQLPL]H� WKH�
VSUHDG� RI� WUDQVERXQGDU�� GLVHDVHV� FURVV� WKH�
ERXQGDULHV�LV�YHU��HVVHQWLDO��

�RO��RI�������D�LR�DO�2�JD�L�D�LR��

•� )�2� GHDOV� ZLWK� WUDQVERXQGDU�� ]RRQRWLF�
GLVHDVHV� WKURXJK� DQLPDO� GLVHDVH� HPHUJHQF��
UHVSRQVH� PHFKDQLVPV�� 7KH� (PHUJHQF��
3UHYHQWLRQ� 6�VWHP� �(035(6�� GHYHORSV�
VWUDWHJLHV� IRU� LQWHUYHQWLRQ� DQG� LPSURYHG�
PDQDJHPHQW�IRU�DQLPDO�KHDOWK��,W�PRQLWRUV�DQG�
JLYH�HDUO��ZDUQLQJ�DQG�KHQFH�XOWLPDWHO��KHOSV�
WR� SUHYHQW� DQLPDO� GLVHDVHV�7KH� (PHUJHQF��
&HQWUH� IRU� 7UDQVERXQGDU�� �QLPDO� 'LVHDVHV�
�(&7�'�� LV� )�2�V� FRUSRUDWH� FHQWUH� IRU� WKH�
SODQQLQJ�DQG�GHOLYHULQJYHWHULQDU��DVVLVWDQFH�
WR�)�2�PHPEHU�FRXQWULHV�UHVSRQGLQJ�WR�WKH�
WKUHDW�RI�WUDQVERXQGDU��DQLPDO�KHDOWK�FULVHV�
7KH� (PHUJHQF�� 0DQDJHPHQW� &HQWUH� IRU�
�QLPDO� +HDOWK� �(0&��+�� LV� DQRWKHU� UDSLG�
UHVSRQVH�XQLW�WR�DQLPDO�GLVHDVH�HPHUJHQFLHV���

•� 7KH� *OREDO� )UDPHZRUN� IRU� 3URJUHVVLYH�
&RQWURO� RI� 7UDQVERXQGDU�� �QLPDO�'LVHDVHV�
�*)�7�'V�LV� D� MRLQW� )�2�2,(� LQLWLDWLYH�
FRPELQLQJ�WKH�VWUHQJWKV�RI�ERWK�RUJDQLVDWLRQV�

WR� DFKLHYH� DJUHHG� FRPPRQ� REMHFWLYHV�� *)�
7�'V� LV� D� IDFLOLWDWLQJ� PHFKDQLVP� WKDW� ZLOO�
HQGHDYRXU� WR� HPSRZHU� UHJLRQDO� DOOLDQFHV�
LQ� WKH� ILJKW� DJDLQVW� WUDQVERXQGDU�� DQLPDO�
GLVHDVHV� �7�'V��� WR� SURYLGH� IRU� FDSDFLW��
EXLOGLQJ� DQG� WR� DVVLVW� LQ� HVWDEOLVKLQJ�
SURJUDPPHV�IRU�WKH�VSHFLILF�FRQWURO�RI�FHUWDLQ�
7�'V�EDVHG�RQ�UHJLRQDO�SULRULWLHV���

•� 7KH� *OREDO� (DUO�� :DUQLQJ� DQG� 5HVSRQVH�
6�VWHP�IRU�0DMRU��QLPDO�'LVHDVHV�LQFOXGLQJ�
=RRQRVHV� �*/(:6�� LV� D� MRLQW�)�2��2,(� DQG�
:+2�LQLWLDWLYH�ZKLFK�FRPELQHV�WKH�VWUHQJWKV�
RI�WKH�WKUHH�RUJDQL]DWLRQV�WR�DFKLHYH�FRPPRQ�
REMHFWLYHV��7KURXJK�VKDULQJ�RI�LQIRUPDWLRQ�RQ�
DQLPDO�GLVHDVH�RXWEUHDNV�DQG�HSLGHPLRORJLFDO�
DQDO�VLV� WKH� */(:6� LQLWLDWLYH� DLPV� DW�
LPSURYLQJ� JOREDO� HDUO�� ZDUQLQJ� DV� ZHOO� DV�
WUDQVSDUHQF��DPRQJ�FRXQWULHV���

2�JD�L�D�LR���L�����LD�

•� 1,+6�'��1DWLRQDO�,QVWLWXWH�RI�+LJK�6HFXULW��
�QLPDO� 'LVHDVHV�� �� LV� D� SUHPLHU� LQVWLWXWH� RI�
,QGLD� IRU� UHVHDUFK� RQ� H[RWLF� DQG� HPHUJLQJ�
SDWKRJHQV� RI� DQLPDOV�� 7KH� LQVWLWXWH� KDV�
FRQWULEXWHG� VLJQLILFDQWO�� E�� GHWHFWLQJ�
PDQ�� DQLPDO� GLVHDVHV� RI� H[RWLF� RULJLQ� DQG�
SUHYHQWLQJ�WKHP�IURP�HQWHULQJ�RXU�FRXQWU����

•� 1&'&��1DWLRQDO�&HQWUH�IRU�'LVHDVH�&RQWURO���
IXQFWLRQV�DV�WKH�QRGDO�DJHQF��LQ�WKH�FRXQWU��
IRU�GLVHDVH�VXUYHLOODQFH�IDFLOLWDWLQJ�SUHYHQWLRQ�
DQG� FRQWURO� RI� FRPPXQLFDEOH� GLVHDVHV�� ,Q�
FRRUGLQDWLRQ� ZLWK� WKH� 6WDWH� *RYHUQPHQWV��
1&'&� KDV� WKH� FDSDFLW�� DQG� FDSDELOLW�� IRU�
GLVHDVH� VXUYHLOODQFH�� RXWEUHDN� LQYHVWLJDWLRQ��
DQG� UDSLG� UHVSRQVH� WR� FRQWDLQ� DQG� FRPEDW�
RXWEUHDNV���

&KDOOHQJHV� LQ��HDOLQJ�ZLWK�7UDQVER�QGDU��
�RRQRWLF��LVHDVHV

7UDQVERXQGDU�� ]RRQRWLF� GLVHDVHV� KDYH� PDMRU�
HFRQRPLF�FRQVHTXHQFHV�DV�WKH�FRVW�RI�WKH�PHDVXUHV�
WDNHQ� DW� LQGLYLGXDO�� FROOHFWLYH� DQG� LQWHUQDWLRQDO�
OHYHOV� LQ� RUGHU� WR� SUHYHQW� RU� FRQWURO� WKH� GLVHDVH�
RXWEUHDNV� DUH� YHU�� KLJK�� 6HYHUDO� FKDOOHQJHV�
FRQIURQW� WKH� VWUDWHJLHV� WR� FRPEDW� WKHVH� GLVHDVHV�
7KHUH� LV� D� UHTXLUHPHQW� RI� QRYHO� V�VWHP� KDYLQJ�
FDSDFLW�� RI� UHDO�WLPH� VXUYHLOODQFH� RI� HPHUJLQJ�
GLVHDVHV� DQG� QHHG� GULYHQ� UHVHDUFK� DQG� VHUYLFH�
RULHQWHG� VFLHQWLILF� WHFKQRORJ�� LV� QHFHVVDU�� DW�
UHJLRQDO�OHYHOV��7KHUH�LV�D�QHHG�IRU�HSLGHPLRORJLFDO�
PHWKRGV�RI� UHDO�WLPH�XWLOLW�� IRU� DVVHVVPHQW� RI� WKH�
G�QDPLFV�RI�LQIHFWLRQV�LQ�WKH�VHOI�DQG�QHLJKERXULQJ�
FRXQWULHV�UHJLRQV���� ,W� LV� LPSRUWDQW� WR� UHVHDUFK�
DQG�GHYHORSGLVHDVH�GLDJQRVWLF�UHDJHQWV�ZKLFK�DUH�

6LGGKDQW�3DUNDU��6DQMD��6KDN�D���QLO�3DW�DO�HW�DO��7UDQVERXQGDU��=RRQRWLF�'LVHDVHV��,QGLDQ�3HUVSHFWLYH
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HDVLO�� DYDLODEOH� DQG� DIIRUGDEOH� DQG�ZKLFK� GR� QRW�
QHHG� UHIULJHUDWLRQ� �FROG� FKDLQ��� ,W� LV� QHFHVVDU�� WR�
SURGXFH� YDFFLQHV� LQ� VXIILFLHQW� TXDQWLWLHV� DV� ODFN�
RI� YDFFLQH� RU� LQVXIILFLHQF�� KDPSHUV� WKH� GLVHDVH�
FRQWURO� SURJUDPV�� �OVR�� DYDLODELOLW�� RI� FRVW�
HIIHFWLYH� LQWHUYHQWLRQ�RU�GLVHDVH�FRQWURO� VWUDWHJLHV�
LV� UHTXLUHG�� 7KHUH� LV� D� QHHG� IRU� HQVXULQJ� SXEOLF�
DZDUHQHVV�DERXW�HSLGHPLF�DQLPDO�GLVHDVHV�6KRUWDJH�
RI� JRYHUQPHQW� DQG� SULYDWH� IXQGLQJ� IRU� UHVHDUFK�
RQ� HPHUJLQJ� DQLPDO� GLVHDVHVKDPSHUV� WKH� GLVHDVH�
FRQWURO�SURJUDPPHV��'XH�WR�LQDGHTXDWH�UHJXODWRU��
VWDQGDUGV�� LQWHUQDWLRQDO� WUDGH� RI� OLYHVWRFN� DQG�
OLYHVWRFN�SURGXFWV�VWLOO�SRVH�D�ULVN�DQG�LV�XQVDIH��

&RQFO�VLRQ

7KHUH� LV� DQ� DVVRFLDWHG� ULVN� RI� PRYHPHQW� RI�
WUDQVERXQGDU�� GLVHDVHV� ZKLFK� LV� HPHUJLQJ� ZLWK�
LQFUHDVLQJ� JOREDOL]DWLRQ� DQGDV� OLYHVWRFN� UHDULQJ�
FRQVWLWXWHV� D� VLJQLILFDQW� VKDUH� LQ� WKH� QDWLRQDO�

HFRQRP��RI� D� GHYHORSLQJ� FRXQWU�� OLNH� ,QGLD�� LW� LV�
LPSRUWDQW�WR�WDNH�XS�GLVHDVH�FRQWURO�LQLWLDWLYHV��OVR��
OLYHVWRFN� SURGXFHUV� LQ� OHVV� GHYHORSHG� FRXQWULHV�
DUH� SDUWLFXODUO��DW� ULVN�EHFDXVH� OLYHVWRFN�QRW� RQO��
SURYLGHV� LQFRPH�� EXW� DOVR� IRRG�� GUDXJKW� SRZHU�
DQG�YDULRXV�VRFLDO� IXQFWLRQV��+HQFH��GHYHORSPHQW�
RI�VFLHQWLILF�DQG�ULVN�EDVHG�VWDQGDUGV�WKDW�IDFLOLWDWH�
WKH�LQWHUQDWLRQDO�WUDGH�DQG�FRQWURO�RI�WKHVH�GLVHDVHV�
LQ�ZLOGOLIH�SRSXODWLRQ�WRR�FRXOG�SUHYHQW�WKH�VSUHDG�
RI�WKHVH�WUDQVERXQGDU��]RRQRWLF�GLVHDVHV�

5HIHUHQFHV

��� *HWDFKHZ�� 6��� �� +DPLG�� 0�� ������ 5HYLHZ� RQ�
WUDQVERXQGDU�� DQLPDO� GLVHDVHV� DQG� WKHLU� LPSDFWV�
RQ�LQWHUQDWLRQDO� WUDGH��,QW� -��GY�5HV�%LRO�6FL��������
�����

��� %DVDJRXGDQDYDU�� 6�� +��� �� +RVDPDQL�� 0�� ������
7UDQV�ERXQGDU�� GLVHDVHV� RI� DQLPDOV�� PRXQWLQJ�
FRQFHUQV��9HW6FDQ������������

1DPH�RI�
�LVHDVH

2ULJLQ �HDU�RI�6SUHDG�WR�,QGLD 0RGH�RI�7UDQVPLVVLRQ 5HIHUHQFH

-DSDQHVH�
HQFHSKDOLWLV

2ULJLQDWHG�IURP�DQ�
DQFHVWUDO�YLUXV�LQ�WKH�
DUHD�RI�WKH�0DOD��
�UFKLSHODJR���VW�FOLQLFDO�
FDVH�UHSRUWHG�LQ������LQ�
-DSDQ�

)LUVW�KXPDQ�FDVH�RI�-(�
UHSRUWHG�LQ�7DPLO�1DGX�
LQ������

7KURXJK�PRVTXLWRHV�&��
WULWDHQLRUK�QFKXV��UHVHUYRLU�KRVW�VXFK�DV�
HJUHWV�DQG�SRQG�KHURQV��DPSOLI�LQJ�KRVW�
VXFK�DV�SLJV�

>��@

&ULPHDQ�
&RQJR�
+DHPRUUKDJLF�
)HYHU

&ULPHD�UHJLRQ�LQ������
DQG�&RQJR�UHJLRQ�LQ�
�����

)LUVW�FRQILUPHG�LQ������
LQ�WKH�VWDWH�RI�*XMDUDW�

&RQWDFW�ZLWK�LQIHFWHG�WLFN�RU�DQLPDO�
EORRG�DQG�KXPDQ�WR�KXPDQ�
WUDQVPLVVLRQ�RFFXUV�E��LQIHFWLRXV�EORRG�
RU�ERG��IOXLGV�

>��@��>��@

1LSDK�9LUXV�
'LVHDVH

)LUVW�UHFRJQL]HG�LQ�
0DOD�VLD�LQ�����

)LUVW�HYLGHQFH�RI�KXPDQ�
WR�KXPDQ�WUDQVPLVVLRQ�
ZDV�VHHQ�LQ�6LOLJXUL��
:HVW�%HQJDO�LQ������

9LD�XQSURWHFWHG�H[SRVXUH�WR�VHFUHWLRQV�
IURP�WKH�SLJV��RU�XQSURWHFWHG�FRQWDFW�
ZLWK�WKH�WLVVXH�RI�D�VLFN�DQLPDO��
FRQVXPSWLRQ�RI�IUXLWV�RU�IUXLW�
SURGXFWV��VXFK�DV�UDZ�GDWH�SDOP�MXLFH��
FRQWDPLQDWHG�ZLWK�XULQH�RU�VDOLYD�IURP�
LQIHFWHG�IUXLW�EDWV�

>��@��>��@

=LND�YLUXV�
GLVHDVH

)LUVW�KXPDQ�LQIHFWLRQ�
UHSRUWHG�LQ������LQ�
8JDQGD�

)LUVW�FDVH�UHSRUWHG�LQ�
*XMDUDW�LQ������

%LWH�RI�LQIHFWHG�PRVTXLWR��PDLQO���HGHV�
DHJ�SWL���PRWKHU�WR�IRHWXV�WUDQVPLVVLRQ�
GXULQJ�SUHJQDQF���VH[XDO�FRQWDFW�HWF�

>��@��>��@

�YLDQ�
,QIOXHQ]D

)LUVW�GHVFULEHG�LQ�
�����LQ�,WDO��DQG�ILUVW�
RXWEUHDN�RI�KLJKO��
SDWKRJHQLF�+�1��
RXWEUHDN�UHSRUWHG�LQ�
+RQJ�.RQJ�LQ������

)LUVW�UHSRUW�RI�+�1��
RXWEUHDN�LQ�GRPHVWLF�
ELUGV�ZDV�UHSRUWHG�LQ�
0DKDUDVKWUD�LQ��SULO�
�����

7KURXJK�IDHFHV�DQG�UHVSLUDWRU��
VHFUHWLRQV��GLUHFW�FRQWDFW�ZLWK�
VHFUHWLRQV�IURP�LQIHFWHG�ELUGV��WKURXJK�
FRQWDPLQDWHG�IHHG�DQG�ZDWHU

>��@��>��@��
>��@�

3ODJXH 2ULJLQDWHG�LQ�&HQWUDO�
�IULFD�DV�-XVWLQLDQ�
3ODJXH�LQ�������'�WR�
������'

)LUVW�HSLGHPLF�RI�SODJXH�
UHSRUWHG�LQ�%RPED��LQ�
�����

7KURXJK�ELWH�RI�DQ�LQIHFWHG�IOHD��
KDQGOLQJ�WLVVXHV�RU�ERG��IOXLGV�RI�SODJXH�
LQIHFWHG�DQLPDO��LQIHFWLRXV�GURSOHWV�

>��@��>��@��
>��@�

:HVW�1LOH�
9LUXV

)LUVW�KXPDQ�FDVH�
UHSRUWHG�LQ�:HVW�1LOH�
GLVWULFW�RI�1RUWKHUQ�
8JDQGD�LQ������

3UHVHQFH�RI�DQWLERGLHV�
LQ�KXPDQV�ZDV�ILUVW�
UHSRUWHG�LQ������LQ�
0XPEDL�

7KURXJK�ELWH�RI�DQ�LQIHFWHG�PRVTXLWR��
LW�FDQ�DOVR�VSUHDG�WKURXJK�EORRG�
WUDQVIXVLRQ�DQG�RUJDQ�GRQDWLRQ��PRWKHU�
WR�EDE��WUDQVPLVVLRQ�GXULQJ�SUHJQDQF���
GHOLYHU��RU�EUHDVW�IHHGLQJ�

>��@��>��@��
>��@�

7DEOH����2ULJLQ�RI�LPSRUWDQW�WUDQVERXQGDU��]RRQRWLF�GLVHDVHV��LWV�VSUHDG�LQ�,QGLD�DQG�PRGH�RI�WUDQVPLVVLRQ�

6LGGKDQW�3DUNDU��6DQMD��6KDN�D���QLO�3DW�DO�HW�DO��7UDQVERXQGDU��=RRQRWLF�'LVHDVHV��,QGLDQ�3HUVSHFWLYH
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��� 7UDQVERXQGDU�� WKUHDWV� WR� IRRG� DQG� QXWULWLRQ�
VHFXULW�� LQ�6RXWKHUQ��IULFD�� )RRG�DQG��JULFXOWXUH�
2UJDQL]DWLRQ�RI� WKH�8QLWHG�1DWLRQV������>XSGDWHG�
'HF�� ������ FLWHG� ����� 0DUFK� ��@�� �YDLODEOH� IURP�
KWWSV���ZZZ�KXPDQLWDULDQUHVSRQVH� LQ IR�
VLWHV�ZZZ�KXPDQLWDULDQUHVSRQVH�LQIR�ILOHV�
GRFXPHQWV�ILOHV�WUDQVERXQGDU�BWKUHDWVBWRBIRRGB
DQGBQXWULWLRQBVHFXULW�BLQBVRXWKHUQBDIULFDBLVVXH�B
RFWBGHFB�����SGI

��� 1HJHVVR�� *��� +DGXVK�� 7��� 7LODKXQ�� ���� �� 7HVKDOH��
��������� 7UDQV�ERXQGDU�� DQLPDO�GLVHDVH�DQG� WKHLU�
LPSDFWV� RQ� LQWHUQDWLRQDO� WUDGH�� �FDG� -� �QLP� 'LV��
������������

��� 7UDQVERXQGDU���QLPDO�'LVHDVHV��)RRG�DQG��QLPDO�
2UJDQL]DWLRQ������>XSGDWHG������FLWHG������-DQ���@��
�YDLODEOH�IURP�KWWS���ZZZ�IDR�RUJ�HPHUJHQFLHV�
HPHUJHQF��W�SHV�WUDQVERXQGDU��DQLPDO�GLVHDVHV�
HQ��

��� 2OXGDLUR�� 2�� 2��� �L�HGXQ�� -�� 2��� 2ORUXQVKROD�� ,��
'���'LEDO��0������*XQJELDV�����������HQL�����0�� -���
��GH�L�� ��� -�� ������ 7UDQVERXQGDU�� GLVHDVHV� DQG�
ZLOGOLIH� PDQDJHPHQW�� DQ� RYHUYLHZ�� %DQJODGHVK�
-RXUQDO�RI�9HWHULQDU��0HGLFLQH�����������������

��� 7UDQVERXQGDU�� DQLPDO� GLVHDVHV�� :RUOG�
2UJDQL]DWLRQ� IRU� �QLPDO� +HDOWK�� ����� >XSGDWHG�
������ FLWHG����� )HE� ��@�� �YDLODEOH� IURP� KWWSV���
ZZZ�RLH�LQW�ILOHDGPLQ�+RPH�HQJ�&RQIHUHQFHVB
(YHQWV�VLWHV�GHDQV�����GHDQVBDEVWUDFW�GD���
VHVVLRQ��GH���EDORJK�SGI�

��� �NDOX�� %�� ������ 5HYLHZ� RQ� &RPPRQ� ,PSDFW� DQG�
0DQDJHPHQW� RI� 7UDQVERXQGDU�� �QLPDO� 'LVHDVHV��
-RXUQDO�RI�,PPXQR�9LURORJ�����������������

��� 2WWH�� 0�� -��� 1XJHQW�� 5��� �� 0F/HRG�� ��� ������
7UDQVERXQGDU�� DQLPDO� GLVHDVHV�� �VVHVVPHQW� RI�
VRFLR�HFRQRPLF�LPSDFWV�DQG�LQVWLWXWLRQDO�UHVSRQVHV��
5RPH�� ,WDO��� )RRG� DQG� �JULFXOWXUH� 2UJDQL]DWLRQ�
�)�2�����������

���� (GR�� -�� -��� �� %HNHOH�� -�� 7�� ������ �� 5HYLHZ� RQ�
7UDQV�%RXQGDU�� �QLPDO� 'LVHDVHV� 0DQDJHPHQW��
9HWHULQDU��5HVHDUFK�������������

���� 5XVWDJL�� 5��� %DVX�� 6��� �� *DUJ�� 6�� ������ -DSDQHVH�
HQFHSKDOLWLV�� 6WUDWHJLHV� IRU�SUHYHQWLRQ� DQG� FRQWURO�
LQ� ,QGLD�� ,QGLDQ� -RXUQDO� RI� 0HGLFDO� 6SHFLDOLWLHV��
����������

���� +HIIHOILQJHU��-��'���/L��;���%DWPXQNK��1���*UDERYDF��
9��� 'LRUGLWVD�� 6��� /L�DQDJH�� -�� %��� �� 0DUILQ�� ���
��� ������ -DSDQHVH� HQFHSKDOLWLV� VXUYHLOODQFH� DQG�
LPPXQL]DWLRQ��VLD�DQG�:HVWHUQ�3DFLILF�5HJLRQV��
������ 00:5�� 0RUELGLW�� DQG� PRUWDOLW�� ZHHNO��
UHSRUW��������������

���� .XPDUL��5���-RVKL��3��/����������UHYLHZ�RI�-DSDQHVH�
HQFHSKDOLWLV� LQ�8WWDU�3UDGHVK�� ,QGLD��:+2�6RXWK�
(DVW��VLD�-RXUQDO�RI�3XEOLF�+HDOWK����������������

���� 7LZDUL��6���6LQJK��5��.���7LZDUL��5�����'KROH��7��1��
������-DSDQHVH�HQFHSKDOLWLV��D�UHYLHZ�RI�WKH�,QGLDQ�
SHUVSHFWLYH��%UD]LOLDQ�-RXUQDO�RI�,QIHFWLRXV�'LVHDVHV��

���������������

���� 3DULGD�� 0��� 'DVK�� 3�� .��� �� 7ULSDWKL�� 1�� .�� ������
-DSDQHVH� HQFHSKDOLWLV� RXWEUHDN�� ,QGLD�� ������
(PHUJLQJ�LQIHFWLRXV�GLVHDVHV��������������

���� -DSDQHVH�HQFHSKDOLWLV�NLOOV�����LQ��VVDP��+LQGXVWDQ�
7LPHV�������>XSGDWHG������6HSW�����FLWHG������SULO�
��@��YDLODEOH� IURP� KWWSV���ZZZ�KLQGXVWDQWLPHV�
FRP�LQGLD�QHZV�MDSDQHVH�HQFHSKDOLWLV�NLOOV�
����LQ�DVVDP�WKH�KLJKHVW�VLQFH������VWRU��
PZ'5HH*HZVW�P�:L9�HS�-�KWPO�

���� �YLDQ�,QIOXHQ]D��7KH�&HQWHU�IRU�)RRG�6HFXULW��DQG�
3XEOLF�+HDOWK������� >XSGDWHG� �����)HE�� FLWHG� �����
-DQ� ��@�� � �YDLODEOH� IURP� KWWSV���ZZZ�RLH�LQW�
ILOHDGPLQ�+RPH�HQJ��QLPDOB+HDOWKBLQBWKHB
:RUOG�GRFV�SGI�'LVHDVHBFDUGV�+3�,�SGI�

���� %URRU��6��������5HFHQW�DYLDQ�LQIOXHQ]D�RXWEUHDNV����
SDQGHPLF�LQ�WKH�ZDLWLQJ��,QGLDQ�MRXUQDO�RI�PHGLFDO�
PLFURELRORJ�������������

���� +LJKO��3DWKRJHQLF��YLDQ�,QIOXHQ]D��+3�,��5HSRUW�
1������'HFHPEHU����WR�-DQXDU������2,(��:RUOG��QLPDO�
+HDOWK�,QIRUPDWLRQ�DQG��QDO�VLV�'HSDUWPHQW�������
>XSGDWHG� ����� -DQ�� FLWHG����� -DQ� ��@��YDLODEOH�
IURP�KWWSV���ZZZ�RLH�LQW�ILOHDGPLQ�+RPH�HQJ�
�QLPDOB+HDOWKBLQBWKHB:RUOG�GRFV�SGI�2,(B�,B
VLWXDWLRQBUHSRUW�+3�,BDVRI���������SGI�

���� �YLDQ�,QIOXHQ]D�LQ�KXPDQV��1DWLRQDO�+HDOWK�3RUWDO�
RI�,QGLD�������>XSGDWHG������-DQ����FLWHG������-DQ���@��
�YDLODEOH�IURP�KWWSV���ZZZ�QKS�JRY�LQ�GLVHDVH�
FRPPXQLFDEOH�GLVHDVH�DYLDQ�LQIOXHQ]D�LQ�
KXPDQV��a�WH[W �YLDQ���LQIOXHQ]D�����,����
LV���DQ�RXWEUHDNV���DQG���HSLGHPLFV���LQ���
SRXOWU���

���� �YLDQ� ,QIOXHQ]D� LQ� SRXOWU�� ELUGV� FRQILUPHG� LQ� ��
VWDWHV� VR� IDU�� *RYW�� 7LPHV� RI� ,QGLD�� ����� >XSGDWHG�
����� -DQ� ���� FLWHG����� -DQ� ��@� �YDLODEOH� IURP�
KWWSV���WLPHVRILQGLD�LQGLDWLPHV�FRP�LQGLD�DYLDQ�
LQIOXHQ]D�LQ�SRXOWU��ELUGV�FRQILUPHG�LQ���VWDWHV�
VR�IDU�JRYW�DUWLFOHVKRZ����������FPV�

���� &ULPHDQ� &RQJR� +DHPRUUKDJLF� )HYHU� �&&+)���
1DWLRQDO�KHDOWK�SRUWDO�RI�,QGLD�������>XSGDWHG������
-DQ� ��� FLWHG� ����� -DQ� ��@� �YDLODEOH� IURP� KWWSV���
ZZZ�QKS�JRY�LQ�GLVHDVH�EORRG�O�PSKDWLF�
FULPHDQ�FRQJR�KDHPRUUKDJLF�IHYHU�FFKI�

���� .DODO� 1�� 1LPDUWD�� ������ &ULPHDQ�&RQJR�
KDHPRUUKDJLF�IHYHU��D�JOREDO�SHUVSHFWLYH��,QW�-�5HV�
0HG�6FL�������������������

���� 0DNZDQD��'���<DGDY��3��'���.HODL�D��������0RXU�D��
'��7��������)LUVW�FRQILUPHG�FDVH�RI�&ULPHDQ�&RQJR�
KDHPRUUKDJLF�IHYHU�IURP�6LURKL�GLVWULFW�LQ�5DMDVWKDQ�
6WDWH�� ,QGLD�� � ,QGLDQ� MRXUQDO� RI� PHGLFDO� UHVHDUFK��
������������

���� 1&'&� 1HZVOHWWHU�� 1DWLRQDO� &HQWUH� IRU� 'LVHDVH�
&RQWURO�� ����� >XSGDWHG� ����� 0DUFK�� FLWHG� �����
-DQ� ��@�� � �YDLODEOH� IURP� KWWSV���QFGF�JRY�LQ�
:ULWH5HDG'DWD�O���V�1&'&1HZVOHWWHU����SGI�

���� /DKDUL�D�� &���*RHO��0��.��� .XPDU�� ���� 3XUL��0�����

6LGGKDQW�3DUNDU��6DQMD��6KDN�D���QLO�3DW�DO�HW�DO��7UDQVERXQGDU��=RRQRWLF�'LVHDVHV��,QGLDQ�3HUVSHFWLYH
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6RGKL�� ��� ������ (PHUJHQFH� RI� YLUDO� KHPRUUKDJLF�
IHYHUV�� LV� UHFHQW� RXWEUHDN� RI� &ULPHDQ� &RQJR�
+HPRUUKDJLF�)HYHU� LQ� ,QGLD�DQ� LQGLFDWLRQ�� -RXUQDO�
RI�SRVWJUDGXDWH�PHGLFLQH������������

���� �GLWL��� 6KDULII�� 0�� ������ 1LSDK� YLUXV� LQIHFWLRQ�� ��
UHYLHZ��(SLGHPLRORJ��DQG�,QIHFWLRQ������H��������

���� 7KRPDV��%���&KDQGUDQ��3���/LODEL��0��3���*HRUJH��%���
6LYDNXPDU��&��3���-D�DGHY��9��.�����+DIHH]��1��������
1LSDK�YLUXV� LQIHFWLRQ� LQ�.R]KLNRGH��.HUDOD��6RXWK�
,QGLD�� LQ�������(SLGHPLRORJ��RI�DQ�RXWEUHDN�RI�DQ�
HPHUJLQJ� GLVHDVH�� ,QGLDQ� -RXUQDO� RI� &RPPXQLW��
0HGLFLQH��2IILFLDO�3XEOLFDWLRQ�RI�,QGLDQ��VVRFLDWLRQ�
RI�3UHYHQWLYH���6RFLDO�0HGLFLQH�������������

���� �UXQNXPDU��*���&KDQGQL��5���0RXU�D��'��7���6LQJK��
6�� .��� 6DGDQDQGDQ�� 5��� 6XGDQ�� 3��� �� %KDUJDYD�� %��
������2XWEUHDN�LQYHVWLJDWLRQ�RI�1LSDK�YLUXV�GLVHDVH�
LQ� .HUDOD�� ,QGLD�� ������ 7KH� -RXUQDO� RI� LQIHFWLRXV�
GLVHDVHV���������������������

���� 3ODJXH� PDQXDO�� (SLGHPLRORJ��� GLVWULEXWLRQ��
VXUYHLOODQFH� DQG� FRQWURO�� :RUOG� +HDOWK�
2UJDQL]DWLRQ�� :+2�&'6�&65�('&�������� �����
>XSGDWHG� ����� 1RY�� FLWHG����� )HE� ��@�� �YDLODEOH�
IURP� KWWSV���DSSV�ZKR�LQW�LULV�ELWVWUHDP�
KDQGOH�������������:+2B&'6B&65B('&B�����
SGI"VHTXHQFH ��LV�OORZHG ��

���� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� ����� >XSGDWHG� �����
)HE� ��FLWHG� ����� -DQ� ��@�� �YDLODEOH� IURP� KWWSV���
ZZZ�ZKR�LQW�FVU�GRQ�����B��B���HQ��

���� 3ODJXH��1DWLRQDO�KHDOWK�SRUWDO�RI�,QGLD�������>XSGDWHG�
����� �SULO� ���� FLWHG� ����� -DQ� ��@�� �YDLODEOH� IURP�
KWWSV���ZZZ�QKS�JRY�LQ�GLVHDVH�FRPPXQLFDEOH�
GLVHDVH�SODJXH��a�WH[W ,Q���,QGLD� ��&���
RXWEUHDNV���RI���SODJXH�9DUDQDVL��&���
.DUQDWDND���DQG���RWKHU���VWDWHV��

���� +RZ� WKH� ����� SODJXH� HSLGHPLF� VKDSHG�
0XPEDL�7KH� ,QGLDQ� ([SUHVV�� ������ >XSGDWHG� �����
0D������FLWHG�����'HF���@��YDLODEOH�IURP�KWWSV���
LQGLDQH[SUHVV�FRP�DUWLFOH�H[SUHVV�VXQGD��
H�H�KRZ�WKH������SODJXH�HSLGHPLF�VKDSHG�
PXPEDL����������

���� (035(67�'V�� )RRG� DQG� �QLPDO� 2UJDQL]DWLRQ��
�JULFXOWXUH�DQG�&RQVXPHU�3URWHFWLRQ�'HSDUWPHQW�
�QLPDO� 3URGXFWLRQ� DQG� +HDOWK�� ������ >XSGDWHG�
������FLWHG������0DUFK���@���YDLODEOH�IURP��KWWS���
ZZZ�IDR�RUJ�DJ�DJDLQIR�SURJUDPPHV�HQ�
HPSUHV�GLVHDVHV�DVS��a�WH[W 7UDQVERXQGDU����
�QLPDO���'LVHDVHV����7�'V����PD��DQG���
SRVVLEO����SXEOLF�����KHDOWK����FRQVHTXHQFHV�

���� *OREDO� )UDPHZRUN� IRU� 3URJUHVVLYH� FRQWURO� RI�
7UDQVERXQGDU���QLPDO�'LVHDVHV��*)�7�'V���������
>XSGDWHG� ������ FLWHG� ����� -DQ� ��@�� �YDLODEOH� IURP�
KWWS���ZZZ�JI�WDGV�RUJ��

���� *OREDO� (DUO�� :DUQLQJ� DQG� 5HVSRQVH� 6�VWHP�
IRU� 0DMRU� �QLPDO� 'LVHDVHV�� LQFOXGLQJ� =RRQRVHV�
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