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:KLFK# SDUDVLWHV# FDQ# EH# WUDQVPLWWHG# E\# KRXVHKROG# FDWV# DQG# GRJV"# 7KLV# GLIILFXOW
TXHVWLRQ# LV# IUHTXHQWO\#DVNHG# WR# IDPLO\#SK\VLFLDQV1#&HUWDLQO\#D#YDULHW\#RI#SRWHQWLDOO\
GDQJHURXV#KHOPLQWKV#DQG#SURWR]RD#FDQ#EH#WUDQVPLWWHG#WR#KXPDQV#IURP#SHWV#EXW/#IRU
WKH#PRVW# SDUW/# YHU\# VSHFLDO# FRQGLWLRQV#PXVW# EH# SUHVHQW# EHIRUH# WKLV# RFFXUV1# 6PDOO
FKLOGUHQ/# SUHJQDQW# ZRPHQ# DQG# LPPXQRFRPSURPLVHG# SHRSOH# DUH# WKUHH# JURXSV# DW
JUHDWHU#SRWHQWLDO# ULVN# WKDQ# WKH#JHQHUDO#SRSXODWLRQ1#3UHJQDQW#ZRPHQ#DUH#DW# VSHFLDO
ULVN#IRU#WR[RSODVPRVLV41#,PPXQRFRPSURPLVHG#SHRSOH#+LQFOXGLQJ#WKRVH#ZLWK#DFTXLUHG
LPPXQRGHILFLHQF\# V\QGURPH,# DUH# VXVFHSWLEOH# WR# PXOWLSOH# LQIHFWLRQV/# HVSHFLDOO\# WR
FU\SWRVSRULGLRVLV/# DQ# XQGHUGLDJQRVHG# ]RRQRVLV# SUHVHQW# LQ# FRQWDPLQDWHG# ZDWHU
VXSSOLHV1#7KH#ULVN#RI#GLVHDVH#WUDQVPLVVLRQ##IURP#SHWV#FDQ#EH#PLQLPL]HG#E\#WDNLQJ#D
IHZ# VLPSOH#SUHFDXWLRQV# VXFK#DV#DYRLGLQJ# IHFDO0RUDO# FRQWDFW/# #SUHJQDQW#ZRPHQ#QRW
HPSW\LQJ# WKH#SHW¶V# OLWWHUER[/#ZDVKLQJ#KDQGV#FDUHIXOO\#DIWHU#KDQGOLQJ#SHWV/#ZRUPLQJ
SHWV# UHJXODUO\# DQG# VXSHUYLVLQJ# WRGGOHU0SHW# LQWHUDFWLRQV1# ,Q# PRVW# FDVHV/# WKH
SV\FKRORJLF#EHQHILWV# # #RI#SHW#RZQHUVKLS#DSSHDU# WR#RXWZHLJK# WKH# UHGXFLEOH# ULVNV#RI
GLVHDVH# WUDQVPLVVLRQ51# =RRQRWLF# LQIHFWLRQV/ZKLFK# DUH# WKRVH# WUDQVPLVVLEOH# IURP
DQLPDOV#WR#SHRSOH#LQFOXGH#LQQXPHUDEOH#YLUXVHV/EDFWHULD/IXQJL#DQG#SDUDVLWHV+7DEOH#,,1#
#
.H\#ZRUGV=#3HWV/#SDUDVLWHV#
#
³#(YFLO#KD\YDQODUGDQ##KDQJL#SDUD]LWOHU#EXODúDELOLU"#´#
#
(YGH#EHVOHQHQ#NHGL#YH#N|SHNOHUGHQ#KDQJL#SDUD]LWOHU#LQVDQODUD#EXODúDELOLU"#6ÕN#VÕN#DLOH
KHNLPOHULQH#EX#]RU#VRUX#VRUXOPDNWDGÕU1#3RWDQVL\HO#RODUDN#oRN#oHúLWOL#WHKOLNHOL#KHOPLQW
YH#SURWR]RRQODU#HYFLO#KD\YDQODUGDQ# LQVDQODUD#EXODúDELOLU#DQFDN#oRJXQOXNOD#EX#GXUXP
|QFHVLQGH#oRN#|]HO#NRúXOODU#EXOXQPDOÕGÕU1#.�o�N#oRFXNODU/#JHEH#NDGÕQODU#YH#ED÷ÕúÕNOÕN
\HWPH]OL÷L# RODQ# NLúLOHU# JHQHO# SRS�ODV\RQD# J|UH# GDKD# oRN# ULVN# DOWÕQGDNL# �o# JUXEX
ROúWXUXU1#*HEH#NDGÕQODU#WRNVRSOD]PRVLVL#DoÕVÕQGDQ#E�\�N#ULVN#DOWÕQGDGÕUODU41#%D÷ÕúÕNOÕN
\HWPH]OL÷L# RODQ# NLúLOHU# +HGLQLOPLú# ED÷ÕúÕNOÕN# \HWPH]OL÷L# VHQGURPX# RODQODU# GD# GDKLO
ROPDN#�]HUH,/#NRQWDPLQH#VX#ND\QDNODUÕQGD#\HU#DODQ#WHúKLV#HGLOPHPLú#ELU#]RRQR]#RODQ
NULSWRVSRULGLR]LV#JLEL# oRN# VD\ÕGD#HQIHNVL\RQD#H÷LOLPOLGLU1#(YFLO#KD\YDQODUGDQ#KDVWDOÕN
EXODúPD# ULVNL# IHNDO# RUDO# LOLúNLGHQ# NDoÕQDUDN/# JHEH# NDGÕQODUÕQ# HYFLO# KD\YDQODUÕQ# GÕúNÕ
NDSODUÕQÕ# ERúDOWPDVÕQÕQ# HQJHOOHQPHVL\OH/# HYFLO# KD\YDQODUÕ# VHYGLNWHQ# VRQUD# HOOHUL
GLNNDWOLFH# \ÕNDQPDVÕ\OD/# HYFLO# KD\YDQODUÕQ# G�]HQOL# YHWHULQHU# NRQWUROOHUL# LOH# YH# N�o�N
oRFXNODUÕQ# HYFLO# KD\YDQODUOD# LOLúNLOHUL# GHQHWOHQHUHN# HQ# D]D# LQGLUJHQHELOLU1# %LU# oRN
GXUXPGD# HYFLO# KD\YDQ# VDKLEL# ROPDQÕQ# SVLNRORMLN# \DUDUODUÕ/# KDVWDOÕN# EXODúPDVÕQÕQ
D]DOWÕODELOLU#ULVNOHULQGHQ#D÷ÕU#EDVPDNWDGÕU1#
#
$QDKWDU#NHOLPHOHU=#(YFLO#KD\YDQ/#SDUD]LWOHU##
#
#
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=RRQRWLF# LQIHFWLRQV/# ZKLFK# DUH# WKRVH
WUDQVPLVVLEOH# IURP# DQLPDOV# WR# SHRSOH/# LQFOXGH
LQQXPHUDEOH# YLUXVHV/# EDFWHULD/# IXQJL# DQG
SDUDVLWHV# DQG# FRPSULVH# D# FRPSOH[/# FRQIXVLQJ
WRSLF61#
#
0DQ\#ZRUP# HJJV# VXFK# DV# WKRVH# RI# URXQGZRUP
+7R[RFDUD,#DQG#KRRNZRUP# +$QF\ORVWRPD,/#PXVW
HPEU\RQDWH# EULHIO\# RXWVLGH# WKHLU# KRVW# EHIRUH
WKH\#EHFRPH#LQIHFWLRXV1#3URWR]RDO#LQIHFWLRQV#PD\
SRVH# D# JUHDWHU# ULVN# EHFDXVH# WKH\# DUH# ERWK
ZLGHVSUHDG#DQG#HDVLO\# WUDQVPLWWHG#E\# IHFDO0RUDO
FRQWDPLQDWLRQ1# 7R[RSODVPRVLV/# ZKLFK# LV
WUDQVPLWWHG#IURP#FDW#OLWWHU#ER[HV/#LV#D#UHDO#WKUHDW
WR# LPPXQRFRPSURPLVHG#DQG#SUHJQDQW#PHPEHUV
RI#D#KRXVHKROG1#&U\SWRVSRULGLRVLV#DQG#JLDUGLDVLV
DUH#RWKHU#UHODWLYHO\#KRVW0QRQ0VSHFLILF#SURWR]RDQV
WKDW#FRXOG#DOVR#EH# WUDQVPLWWHG# IURP#DQ# LQIHFWHG
SHW*V#IHFHV#71##
#
2ZQHUVKLS#RI#HLWKHU# FDWV#RU#GRJV# LQFUHDVHV# WKH
SRWHQWLDO# IRU# IHFDO0RUDO# FRQWDFW/# HVSHFLDOO\#ZKLOH
WKH#SHWV#DUH#EHLQJ#KRXVH#EURNHQ#RU#GXULQJ#WKHLU
OLWWHU# ER[HV# DUH# FOHDQHG81# 7KH# GLIIHUHQWLDO
GLDJQRVLV# RI# SHW# ERUQH# SDUDVLWLF# ]RRQRVHV# LV
JLYHQ#LQ#7DEOH#51#
###### #
9LVFHUDO# DQG# 2FXODU# /DUYD# 0LJUDQV
+7R[RFDULDVLV,#
#
'RJ# DQG# FDW# URXQGZRUPV# +7R[RFDUD# FDQLV# DQG
7R[RFDUD# FDWL/# UHVSHFWLYHO\,# DUH# WKH# PRVW
FRPPRQ# SHW# SDUDVLWHV# ZLWK# D# IDVFLQDWLQJ# OLIH
F\FOH1# 2OGHU# GRJV# ZLWK# JRRG# LPPXQH# V\VWHPV
WHQG#WR#KDYH#GRUPDQW# LQIHFWLRQV/#EXW#SUHJQDQF\
UHDFWLYDWHV# 7R[RFDUD/# HQVXULQJ# WUDQVPLVVLRQ# WR
WKH# QH[W# JHQHUDWLRQ1# &DWV# DUH# OHVV# LPSRUWDQW
FDUULHUV# WKDQ# GRJV# EXW# PD\# WUDQVPLW# HJJV# WR
FKLOGUHQ#WKURXJK#VDQGER[#FRQWDPLQDWLRQ91#
#
<RXQJ# FKLOGUHQ# XVXDOO\# EHFRPH# LQIHFWHG# E\
HDWLQJ# FRQWDPLQDWHG# GLUW# RU# E\# SODFLQJ# VRLOHG
REMHFWV# LQ# WKHLU# PRXWKV1# $GXOWV# PD\# EHFRPH
LQIHFWHG# E\# HDWLQJ# UDZ# OLYHU1# 6\PSWRPV# RI
SDWLHQWV# LQIHFWHG# ZLWK# URXQGZRUPV# DUH# QRQ0
VSHFLILF#DQG#PD\# LQFOXGH#QDXVHD/#IHYHU/#P\DOJLD
DQG# KHSDWRPHJDO\/#ZLWK# DOOHUJLF#PDQLIHVWDWLRQV
VXFK#DV#XUWLFDULD/#DVWKPD#DQG#HGHPD:1##
#
'LDJQRVLV#RI#YLVFHUDO#ODUYD#PLJUDQV#GHSHQGV#RQ#D
KLJK# GHJUHH# RI# FOLQLFDO# VXVSLFLRQ# ZKHQ# D# FKLOG
+RIWHQ# XQGHU# DJH# WKUHH,# SUHVHQWV# ZLWK# OLNHO\
V\PSWRPV# DQG# HRVLQRSKLOLD1# /HXNRF\WRVLV# ZLWK

PRUH# WKDQ# 53#SHUFHQW#SHUVLVWHQW#HRVLQRSKLOLD# LV
WKH# UXOH# LQ#SDWLHQWV#ZLWK#YLVFHUDO# ODUYD#PLJUDQV/
DOWKRXJK# WKH#FRPSOHWH#EORRG#FHOO#FRXQW#PD\#EH
QRUPDO# LQ# SDWLHQWV# ZLWK# LVRODWHG# RFXODU# ODUYD
PLJUDQV1# $Q# (/,6$# WHVW# IRU# ODUYDO# DQWLJHQV
FRQILUPV#WKH#GLDJQRVLV;1#
#
7UHDWPHQW# RSWLRQV# LQFOXGH# PHEHQGD]ROH
+9HUPR[,/# 433# WR# # 533#PJ# WZLFH# GDLO\# IRU# ILYH
GD\V/# RU# GLHWK\OFDUEDPD]LQH# ++HWUD]DQ,/# 9# PJ
SHU#NJ#SHU#GD\# LQ# WKUHH#GLYLGHG#GRVHV# IRU#:# # WR
43# GD\V1# &RUWLFRVWHURLGV#PD\# EH# DGGHG# WR# WKH
UHJLPHQ# LQ#SDWLHQWV#ZLWK# VHYHUH#GLVHDVH#RU#H\H
LQYROYHPHQW<1#
#
&XWDQHRXV#/DUYD#0LJUDQV##
+&UHHSLQJ#(UXSWLRQ,#
#
'RJ# DQG# FDW# KRRNZRUPV# +$QF\ORVWRPD
EUD]LOLHQVH# DQG# $QF\ORVWRPD# FDQLQXP,# DUH
EORRG0VXFNLQJ# QHPDWRGHV# UHODWHG# WR# KXPDQ
KRRNZRUP#DQG# LQKDELWLQJ#WKH#VPDOO# LQWHVWLQHV#RI
D# YDULHW\# RI# FDUQLYRUHV1# 7KH# LQIHFWLRQ# RFFXUV
ZKHQ# ODUYDH# LQ# WKH#JURXQG#HQWHU# LQWR# WKH#ERG\
E\# SHQHWUDWLQJ# WKH# VNLQ/# E\# GLUHFW# LQJHVWLRQ# RU
WUDQVSODFHQWDOO\# +DV# ZLWK# 7R[RFDUD,1# 7KH
ILODULIRUP# +LQIHFWLYH# VWDJH,# ODUYDH# GHYHORS# RQO\
DIWHU# IHFDO#PDWWHU# LV# GHSRVLWHG# RQ#PRLVW#ZDUP
VRLO# RU# VDQG1# ,I# WKHVH# ODUYDH# SHQHWUDWH# KXPDQ
VNLQ#WKH\#ILUVW#IRUP#D#SUXULWLF#SDSXOH#DW#WKH#HQWU\
VLWH#DQG# WKHQ#ZDQGHU#DERXW# WKH# VNLQ/# OHDYLQJ#D
FKDUDFWHULVWLF# VHUSLJLQRXV# WUDFW# WKDW# DGYDQFHV
QRWLFHDEO\#HDFK#GD\#+)LJXUH#4,1#
#

)LJXUH# 41# 7XQQHOV# RI# FUHHSLQJ# HUXSWLRQ# +FXWDQHRXV# ODUYD
PLJUDQV,#RQ#D#IRRW1#
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(WK\O# FKORULGH# VSUD\# GLUHFWHG# DW# WKH# DGYDQFLQJ
DVSHFW# RI# WKH# WUDFN# RU# WRSLFDO# XVH# RI
WKLDEHQGD]ROH# FUHDP/# ,YHUPHFWLQ# +6WURPHFWRO,/
483# WR# 533# �J# SHU# NJ# LQ# D# VLQJOH# GRVH/# LV# DQ
DOWHUQDWLYH#V\VWHPLF#DJHQW1#7KH#UDUH#HRVLQRSKLOLF
HQWHULWLV# V\QGURPH# PD\# EH# WUHDWHG# ZLWK
PHEHQGD]ROH/#LQ#D#GRVDJH#RI#433#PJ#WZLFH#GDLO\
IRU#WKUHH#GD\V431#
##
'LS\OLGLDVLV# +'RJ# RU# &DW# 7DSHZRUP
,QIHFWLRQ,#
#
'LS\OLGLXP# FDQLQXP/# WKH# FRPPRQ# GRJ# RU# FDW
WDSHZRUP# /# RFFDVLRQDOO\# FDXVHV# DQ
DV\PSWRPDWLF#LQIHFWLRQ#LQ#WRGGOHUV1##
#
7KH# LQIHFWLRQ# LV# WUHDWHG# ZLWK# SUD]LTXDQWHO
+%LOWULFLGH,/#8#WR#43#PJ#SHU#NJ#LQ#D#VLQJOH#GRVH441##
#
#
(FKLQRFRFFRVLV#++\GDWLG#'LVHDVH,#
#
(FKLQRFRFFXV#JUDQXORVXV# LV#D#VPDOO#+6#WR#;#PP,
FDQLQH# WDSHZRUP# HQGHPLF# WR# FHUWDLQ# VKHHS0
KHUGLQJ# UHJLRQV# DURXQG# WKH# ZRUOG1# +\GDWLG

GLVHDVH# LV# QRW# D# FRQFHUQ# IRU# PRVW# SHW# GRJ
RZQHUV451##
#
+XPDQ#FRQWUDFWV#HFKLQRFRFFXV#K\GDWLG#F\VWV#E\
LQJHVWLQJ# HJJV# IURP# GRJ# IHFHV1# # # # 'RJ# IHFHV/
ZKLFK#FRQWDLQ#RYD/#DUH# OHIW#RQ#JUDVV1#6KHHS#DQG
RWKHU#KHUELYRUHV#HDW#JUDVV#FRQWDPLQDWHG#E\#GRJ
IHFHV# )LJXUHV# 5,1# +\GDWLG# F\VWV# GHYHORS# LQ# WKH
KHUELYRUH# OLYHU# DQG# RWKHU# LQWHUQDO# RUJDQV1# 'RJ
HDWV# FRQWDPLQDWHG# HQWUDLOV# RI# VODXJKWHUHG
VKHHS461#
#
+XPDQV# DFTXLUH# K\GDWLG# GLVHDVH# WKURXJK# FORVH
FRQWDFW# ZLWK# LQIHFWHG# GRJV1# (JJV# PD\# EH
LPPHGLDWHO\# LQIHFWLYH#RU#PD\#SHUVLVW#IRU#PRQWKV
LQ# WKH# HQYLURQPHQW# EHIRUH# LQJHVWLRQ1# $OWKRXJK
K\GDWLG#F\VWV#PD\#VORZO\#GHYHORS#LQ#DQ\#RUJDQ#/
WKH\# DUH#PRVW# OLNHO\# WR# VHWWOH# LQ# WKH# OLYHU/#ZLWK
WKH#OXQJ#EHLQJ#WKH#QH[W#PRVW#OLNHO\#VLWH1#
#
#7KH# OXQJ# LV# WKH# PRVW# FRPPRQ# ORFDWLRQ# RI
K\GDWLG1# 6\PSWRPV# WDNH# \HDUV# RU# GHFDGHV# WR
GHYHORS# DQG# PLPLF# WKRVH# RI# DQ\# VSDFH0
RFFXS\LQJ# WXPRU1# 2Q# XOWUDVRXQG# RU# FRPSXWHG
WRPRJUDSKLF#+&7,#VWXG\/# WKHVH#SDUDVLWHV#DSSHDU

Table 1 . Summary of pe-borne prasitic zoonoses.#
Disease   Epidemiology   Symptoms   Diagnosis   

 
Treatment   

Visceral larva 
migran (VLM) 

Ingestion of 
contaminated soil or 
raw liver; usually child 
under age 3 

Nausea, fever, 
hepatomegaly, edema, 
urticaria, seizures 

Eosinophilia, 
increased white 
blood cell count, 
ELISA 

Mebendazole 
(Vermox) or 
diethylcarbamazine 
(Hetrazan) 

Ocular larva 
migrans 

Same as VLM, usually 
older child 

Visual loss, discomfort; 
other symptoms of 
VLM absent 

Endophthalmitis, 
leukokoria, choroidal 
granulomas; 
eosinophilia rare 

No satisfactory treatment
corticosteroids(?), 
surgery(?) 

Cutaneous larva 
migrans 

Skin contact with 
contaminated soil 

Serpiginous tracks, 
itching 

Characteristic 
appearance 

Thiabendazole cream 
or freezing 

Dipylidiasis Ingestion of infected 
fleas, usually toddler 

Passage of proglottids, 
pruritus ani 

Microscopy Praziquantel 
(Biltricide) 

Echinococcosis 
(hydatid disease) 

Fecal-oral (egg 
ingestion) 

Mass effect, usually 
liver rupture 
associated with 
urticaria, edema or 
even anaphylaxis 

CT/ultrasound, 
serology 

Surgery, albendazole 
(Albenza) 

Dirofilariasis Infected mosquito bite Coin lesion on chest 
radiograph 

Biopsy None required 

Toxoplasmosis Fecal/oral (cat litter 
box), raw or 
undercooked meat, 
transplacental 
transmission 

Acute mononucleosis-
like infection, 
congenital defects, 
retinochoroiditis 

Serology, CT of the 
head, funduscopic 
examination 

Pyrimethamine 
(Daraprim) plus 
sulfadiazine 

Cryptosporidiosis Fecal/oral (animal 
feces), contaminated 
water supply 

Self-limited diarrhea Acid-fast stool stain None required unless 
patient is 
immunocompromised 

Giardiasis Fecal/oral, 
contaminated water 
supply 

Bloating, diarrhea, 
cramps, flatulence 

Stool ova and 
parasite 
examination, giardia 
stool antigen 

Metronidazole 
(Flagyl) 

CT = computed tomographic; ELISA = enzyme-linked immunosorbent assay. 
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#
)LJXUH#5#1#/LIH#F\FOH#RI#HFKLQRFRFFXV#JUDQXORVXV1#

#

Disease Differential diagnosis Distinguishing
features

Visceral larva
migrans

Hepatitis, encephalitis,
viral myalgia, epilepsy,
pneumonia, trichinosis,
eosinophilic leukemia,
periarteritis nodosa

Marked
eosinophilia,
biopsy results,
ELISA

Ocular larva
migrans

Retinoblastoma, other
endophthalmitis,
strabismus, exudative
retinitis (Coats’ disease)

Slit lamp,
serology,
eosinophils in
aqueous humor

Cutaneous larva
migrans

Usually distinctive pattern
but occasionally
confused with contact
dermatitis

Serpiginous track

Diplylidiasis Other tapeworms,
pinworms (anal itch)

“Cucumber seed”
proglottid egg
clusters on
microscopy

Dirofilariasis Lung neoplasms,
pulmonary infarction

Biopsy

Toxoplasmosis Mononucleosis
cytomegalovirus, TB, cat-
scratch disease,
lymphoma, sarcoidosis,
AIDS, congenital rubella
and herpes

Serology, biopsy

Cryptosporidiosis Acute bacterial or viral
illness, sprue, giardiasis,
isosporiasis

Acid-fast stain of
stool

Giardiasis Acute diarrheal illness,
irritable bowel syndrome,
cryptosporidiosis

Stool ova and
parasite
examination,
giardia stool
antigen

ELISA = enzyme-linked immunosorbent assay; CT = computed
tomographic; TB = tuberculosis; AIDS = acquired immunodeficiency
syndrome.

DV#VSKHULFDO/#WKLFN0ZDOOHG#F\VWV1#7KH#F\VWV#RIWHQ
FRQWDLQ# EURRG# FDSVXOHV# DQG# K\GDWLG# %VDQG%
FRQVLVWLQJ# RI# LQQXPHUDEOH# SURWRVFROLFHV/# HDFK
FDSDEOH# RI# VSUHDGLQJ# WKH# LQIHFWLRQ# +)LJXUH# 6,1
6SRQWDQHRXV# RU# WUDXPDWLF# UXSWXUH# RI# WKHVH
F\VWV#PD\# FDXVH# ZLGHVSUHDG# GLVVHPLQDWLRQ# RI
WKH# RUJDQLVP# WKURXJKRXW# WKH# ERG\/# DQG# HYHQ
DQDSK\OD[LV# ZLWK# VXGGHQ# GHDWK1# 6SHFLILF
VHURORJLF# WHVWV# DUH# DYDLODEOH# WR# FRQILUP# WKH
GLDJQRVLV471#
#

#
)LJXUH# 61# (FKLQRFRFFRFXV# JUDQXORVXV# ³VDQG´# LQ# D# KXPDQ
OLYHU1#
#
#
7UHDWPHQW# FRQVLVWV# RI# PHWLFXORXV# VXUJLFDO
UHPRYDO#DQG#DOEHQGD]ROH#+$OEHQ]D,/#LQ#D#GRVDJH
RI# 733#PJ# WZLFH# GDLO\# IRU# 5;# GD\V# VWDUWLQJ# DW
OHDVW#WZR#ZHHNV#EHIRUH#WKH#VXUJHU\1#
#
8VLQJ#WKH#3$,5#WHFKQLTXH#+SXQFWXUH/#DVSLUDWLRQ/
LQMHFWLRQ/# UHDVSLUDWLRQ,/# D# VFROLFLGH# LV# LQMHFWHG
LQWR#WKH#F\VW##+DIWHU##DQ##HTXLYDOHQW##DPRXQW###RI#

#

F\VW#IOXLG# LV#ZLWKGUDZQ,#WR#NLOO#LWV#FRQWHQWV#EHIRUH
UHPRYDO1# 7KLV# VWHS# PLQLPL]HV# WKH# ULVN# RI# LQWUD0
RSHUDWLYH#F\VW# UXSWXUH1#6PDOO/#VORZ0JURZLQJ# OXQJ
K\GDWLGV# PD\# QRW# UHTXLUH# DQ\# VXUJLFDO
LQWHUYHQWLRQ481#
#
3UHYHQWLRQ# HIIRUWV# IRFXV# RQ# LQWHUUXSWLQJ# WKH
OLIHF\FOH#E\#QRW#IHHGLQJ#XQFRRNHG#RUJDQ#PHDWV#WR
GRJV/#E\# HOLPLQDWLQJ# LQIHFWHG# VWUD\#GRJV#DQG#E\
UHJXODU#ZRUPLQJ#RI#DW0ULVN#SHWV#ZLWK#SUD]LTXDQWHO1
,Q# WKH# DEVHQFH# RI# UHLQIHFWLRQ/# WKH# DGXOW
WDSHZRUPV#RQO\#VXUYLYH#IRU#VHYHUDO#\HDUV#DQG#HJJ
SURGXFWLRQ# WKHUHIRUH# FHDVHV1# 3HUVRQDO# K\JLHQH
IDFWRUV/# VXFK# DV# FDUHIXO# KDQG# ZDVKLQJ/# SUHYHQW
WUDQVPLVVLRQ#WR#KXPDQV491##
#
7R[RSODVPRVLV#
#
7R[RSODVPD# JRQGLL# LV# D# XELTXLWRXV# LQWUDFHOOXODU
SURWR]RDQ#FDSDEOH#RI#LQIHFWLQJ#KXPDQV#DQG#RWKHU
PDPPDOV1#2XWGRRU#FDWV#DUH# WKH#SULPDU\#FDUULHUV
RI#WKLV#SDUDVLWH#ZKLFK#WKH\#DTXLUH#IURP# LQJHVWLQJ
WLVVXH# F\VWV# LQ# WKHLU# LQJHVWHG# SUH\1# 7R[RSODVPD
XQGHUJRHV# VH[XDO# UHSURGXFWLRQ# LQ# WKH# IHOLQH
LQWHVWLQH/# SURGXFLQJ# LQIHFWLRXV# RRF\VWV1# # 7KHVH
RRF\VWV# FRQWDPLQDWH# DQ\# VRLO# +RU# VDQGER[# RU
OLWWHUER[,#LQ#ZKLFK#FDW#IHFHV#DUH##GHSRVLWHG#####DQG#
#
7DEOH#51#'LIIHUHQWLDO#GLDJQRVLV#RI#3HW0ERUQH#3DUDVLWLF#



:KLFK#SDUDVLWHV#FDQ#,#FDWFK#IURP#P\#SHW"#

7XUJXW#g]DO#7ÕS#0HUNH]L#'HUJLVL#9+4,=4<<<###########################::#

#

#

DUH#FDSDEOH#RI# LQIHFWLQJ#DQ\#DQLPDO#WKDW# LQJHVWV
WKHP1##6KRXOG#WKLV#DQLPDO#EH#D#PRXVH#/#WKH# OLIH
F\FOH# LV# UHSHDWHG#ZKHQ# WKH#PRXVH# LV# FDSWXUHG
DQG# HDWHQ# E\# FDW# +)LJXUH# 7,1#+XPDQ# LQIHFWLRQV
DUH# XVXDOO\# UDSLGO\# FRQWUROOHG# E\# WKH# LPPXQH
V\VWHP#1#3HRSOH#DUH#OLNHO\#WR#EHFRPH#LQIHFWHG#LQ
WKUHH# ZD\V=# WUDQVSODFHQWDOO\/# WKURXJK# RUDO
FRQWDFW# ZLWK# LQIHFWHG# FDW# IHFHV# RU# WKURXJK
LQJHVWLRQ#RI#XQGHUFRRNHG#PHDW#FRQWDLQLQJ#F\VWV1
7UDQVSODFHQWDO# WUDQVPLVVLRQ# LV# E\# IDU# WKH#PRVW
VHULRXV# URXWH/#RFFXUULQJ#ZKHQ#SUHJQDQW#ZRPHQ
DFTXLUH# D# SULPDU\# LQIHFWLRQ/# RIWHQ# WKURXJK
HPSW\LQJ#FDW0OLWWHU#ER[HV47/48/49/4:1#
#

#
#
)LJXUH#71#7R[RSODVPD#JRQGLL#WURSKR]RLWH#LQ#D#
SHULWRQHDO#IOXLG#RI#D#PRXVH1#
#
$OWKRXJK# WKH# SUHJQDQW# SDWLHQW#PD\# KDYH#PLOG/
HYHQ# QHJOLJLEOH# V\PSWRPV/# WKH# HIIHFW# RQ# WKH
IHWXV# FDQ# EH# GHYDVWDWLQJ# HVSHFLDOO\# LQ# WKH# ILUVW
WULPHVWHU# 1# ,QIHFWLRQ# HDUO\# LQ# SUHJQDQF\# PD\
UHVXOW#LQ#PLVFDUULDJH#RU#VWLOOELUWK/#ZKLOH#LQIHFWLRQV
DW# WKH# HQG# RI# SUHJQDQF\# PD\# KDYH# PLOGHU
UHVXOWV1#
#
&RQJHQLWDO# WR[RSODVPRVLV# LV# FKDUDFWHUL]HG# E\# D
KRVW# RI# QHXURORJLF# VHTXHODH=# LQWUDFHUHEUDO
FDOFLILFDWLRQV/# VHL]XUHV/# PHQWDO# UHWDUGDWLRQ/
PLFURFHSKDO\# DQG# EOLQGQHVV1
+HSDWRVSOHQRPHJDO\/# MDXQGLFH/# FKRULRUHWLQLWLV
DQG# WKURPERF\WRSHQLD#DUH#DOVR# FRPPRQ# LQ# WKLV
V\QGURPH1# 6LJQV# DQG# V\PSWRPV# PD\# SURJUHVV
DQG/# LQ#PLOGHU# FDVHV/FRPH# WR#PHGLFDO# DWWHQWLRQ
\HDUV#DIWHU#ELUWK4/5/:/</4:/4;1#
#
,Q##FRQWUDVW##ZLWK####FRQJHQLWDO#####WR[RSODVPRVLV/#

GLVHDVH# DFTXLUHG# ODWHU# LQ# OLIH# E\
LPPXQRFRPSHWHQW# SHRSOH# LV# PLOG# RU# HYHQ
DV\PSWRPDWLF1# $# FRPPRQ# SUHVHQWDWLRQ# PLPLF
PRQRQXFOHRVLV/# ZLWK# O\PSKDGHQRSDWK\/# IDWLJXH
DQG# PLOG# IHYHU1# 5HWLQRFKRURLGLWLV# RFFDVLRQDOO\
DIIHFWLQJ#YLVLRQ/#PD\#EH#DQRWKHU##PDQLIHVWDWLRQ1##
#
'LDJQRVLV# RI# DQ\# DFXWH# WR[RSODVPD# LQIHFWLRQ# LV
XVXDOO\# DFFRPSOLVKHG# VHURORJLFDOO\/# EHFDXVH
V\PSWRPV# DUH# YHU\# QRQVSHFLILF1# $FXWHO\/# ,J0
DQWLERGLHV# DSSHDU# IRU# VHYHUDO#PRQWKV/# IROORZHG
E\# ,J*# DQWLERGLHV# WKDW# SHUVLVW# WR# SURYLGH# OLIH0
ORQJ# SURWHFWLRQ1# &7# VFDQV# RU# PDJQHWLF
UHVRQDQFH# LPDJLQJ# +05,,# PD\# GHPRQVWUDWH
LQWUDFHUHEUDO# FDOFLILFDWLRQV# IURP# SUHYLRXV
LQIHFWLRQV/# DQG# VFDUV# IURP# SUHYLRXV
UHWLQRFKRURLGLWLV# PD\# EH# VHHQ# RQ# IXQGXVFRSLF
H[DPLQDWLRQV4<1#
#
7UHDWPHQW# LV# LQGLFDWHG# LQ# SUHJQDQW# ZRPHQ/
QHZERUQV# ZLWK# DFXWH# GLVHDVH# DQG
LPPXQRFRPSURPLVHG#SDWLHQWV1#6WDQGDUG#WKHUDS\
LV#S\ULPHWKDPLQH#+'DUDSULP,/# LQ#D#GRVDJH#RI#58
WR#433#PJ#SHU#GD\#IRU#IRXU#ZHHNV# LQ#DGXOWV#DQG
5#PJ#SHU#NJ#SHU#GD\#IRU#WKUHH#GD\V/#WKHQ#4#PJ
SHU#NJ#SHU#GD\#IRU#IRXU#ZHHNV/#ZLWK#D#580PJ#SHU
GD\# PD[LPXP# GRVH# LQ# FKLOGUHQ/# SOXV
VXOIDGLD]LQH/#4#WR#418#J#IRXU#WLPHV#GDLO\#IRU#IRXU
ZHHNV# LQ#DGXOWV#DQG#433# WR#533#PJ#SHU#NJ#SHU
GD\# IRU# IRXU# ZHHNV# LQ# FKLOGUHQ1# &RQJHQLWDO
LQIHFWLRQV# RU# FDVHV# LQ# LPPXQRFRPSURPLVHG
SHRSOH# DUH# H[FHSWLRQV# DQG# UHTXLUH# YHU\# ORQJ0
WHUP#WUHDWPHQW531##
#
&U\SWRVSRULGLRVLV#
#
&U\SWRVSRULGLRVLV# LV# D# ]RRQRWLF# SURWR]RDQ
LQIHFWLRQ# FDSDEOH# RI# FDXVLQJ# D# VHOI0OLPLWHG
GLDUUKHDO#LOOQHVV1#,W#LV#VSUHDG#E\#IHFDO0RUDO#URXWHV/
WKURXJK# HLWKHU# LQIHFWHG# ZDWHU/# SHRSOH# RU
DQLPDOV1# &U\SWRVSRULGLXP# LV# UHVLVWDQW# WR
FKORULQDWLRQ# DQG# PD\# SHUVLVW# HYHQ# LQ# WUHDWHG
VZLPPLQJ#SRROV#DQG#PXQLFLSDO#ZDWHU#V\VWHPV541#
#
'LDJQRVLV# LV#DFKLHYHG# WKURXJK#DFLG0IDVW#VWDLQLQJ
RI# D# VWRRO# VSHFLPHQ# RQ#ZKLFK# &U\SWRVSRULGLXP
DSSHDUV#UHG#+DFLG0IDVW#SRVLWLYH,1#2Q#UHJXODU#VWRRO
RYD#DQG#SDUDVLWH#H[DPLQDWLRQV/#&U\SWRVSRULGLXP
LV#HLWKHU#PLVVHG#RU#FRQIXVHG#ZLWK#\HDVWV#+ZKLFK
DUH# DFLG0IDVW# QHJDWLYH,1# 7UHDWPHQW/# RWKHU# WKDQ
UHK\GUDWLRQ/# LV#XQQHFHVVDU\#XQOHVV#WKH#FRQGLWLRQ
SHUVLVWV##LQ##WKH##LPPXQH0LPSDLUHG##SDWLHQW###EXW/#
#
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#

#

HYHQ#KHUH/#QR#PHGLFDO#WKHUDS\##KDV#EHHQ#DJUHHG
RQ1# 3DURPRP\FLQ# ++XPDWLQ,/# D# QRQDEVRUEDEOH
DPLQRJO\FRVLGH/# LQ#D#GRVDJH#RI# 833# WR# :83#PJ
RUDOO\# IRXU# WLPHV# GDLO\# KDV# EHHQ# VXJJHVWHG/
DORQJ#ZLWK#PDQ\#RWKHU# DJHQWV/# DV# D#SRWHQWLDOO\
KHOSIXO#FRQWURO#PHDVXUH551#
#
*LDUGLDVLV#
#
*LDUGLDVLV# LV# D# FRPPRQ# SURWR]RDQ# LQIHFWLRQ# RI
WKH# VPDOO# LQWHVWLQH# DFTXLUHG# WKURXJK# IHFDO0RUDO
FRQWDFW# RU# GULQNLQJ# FRQWDPLQDWHG# ZDWHU1# ,Q
7XUNH\/# WKH# LQIHFWLRQ# LV# FRPPRQO\# DVVRFLDWHG
ZLWK# GULQNLQJ# ZDWHU# RU# EHDYHU# SRQGV/# EXW
PXQLFLSDO# ZDWHU# V\VWHPV# DOVR# EHFRPH# LQIHFWHG
IURP# WLPH# WR# WLPH# DQG# RWKHU# FDVHV# RFFXU# LQ
WUDYHOOHUV# DQG# FKLOGUHQ# LQ# GD\# FDUH# IDFLOLWLHV1
$OWKRXJK# *LDUGLD# LV#PRVW# FRPPRQO\# DVVRFLDWHG
ZLWK# EHDYHUV# WKHUH# LV# HYLGHQFH# RI# VSRUDGLF
WUDQVPLVVLRQ# EHWZHHQ# LQIHFWHG# GRJV# DQG
SHRSOH561#
#
7KH# SDUDVLWH# H[LVWV# DV# ERWK# D# PRWLOH/# SHDU
VKDSHG# WURSKR]RLWH# LQ# WKH# GXRGHQXP# DQG
GRUPDQW#EXW# LQIHFWLRXV/#;#WR#45#µP#F\VW#+)LJXUH
8,#WKDW#SDVVHG#LQ#WKH#VWRRO1#
#

#
#
)LJXUH#8#1*LDUGLD#F\VW1#
#
'LDJQRVLV# LV#XVXDOO\#DFFRPSOLVKHG# WKURXJK#VWRRO
RYD# DQG# SDUDVLWH# H[DPLQDWLRQV1# %HFDXVH# F\VWV
FDQ#EH#VKHG#LQWHUPLWWHQWO\/#KRZHYHU/#XS#WR#WKUHH
WHVWV# PD\# EH# QHFHVVDU\# WR# GHPRQVWUDWH# WKH
LQIHFWLRQ/# LI# SUHVHQW1# $Q# (/,6$# WHVW# IRU# *LDUGLD
DQWLJHQ# LQ# WKH# VWRRO# LV# DQ# LQFUHDVLQJO\# XVHIXO
DOWHUQDWLYH#WKDW#PD\#EH#XVHG#ZLWK#D#VLQJOH#VWRRO
H[DPLQDWLRQ4<1# 2QFH# GLDJQRVHG/# JLDUGLDVLV#PD\
EH# WUHDWHG#ZLWK#PHWURQLGD]ROH# +)ODJ\O,/#583#PJ
RUDOO\#WKUHH#WLPHV#GDLO\#IRU#ILYH#WR#43#GD\V571#

3UHYHQWLYH#0HDVXUHV#
#
2QH# TXHVWLRQ# WKDW# LQYDULDEO\# DULVHV# ZKHQ
]RRQRWLF# LQIHFWLRQV# DUH# FRQVLGHUHG# %'R# WKH
EHQHILWV#RI#DQLPDO# FRPSDQLRQVKLS#RXWZHLJK# WKH
ULVNV#RI#GLVHDVH#WUDQVPLVVLRQ"#%)RU#PRVW#SHRSOH/
WKH# ULVNV#FDQ#EH#PLQLPL]HG# LI# WKH# UXOHV#RI#EDVLF
K\JLHQH# +JRRG# KDQGZDVKLQJ/QR# NLVVLQJ/# OLFNLQJ
RU#VKDULQJ#IRRG#ZLWK#SHWV,#DUH#REVHUYHG1#6HYHUDO
JURXSV/# KRZHYHU/#PD\# EH#PRUH# VXVFHSWLEOH# WR
LQIHFWLRQ=# YHU\# VPDOO# FKLOGUHQ/#SUHJQDQW#ZRPHQ
DQG# LPPXQRFRPSURPLVHG# SDWLHQWV1# (YHQ# KHUH/
WKH# HYLGHQFH# ZDUUDQWV# JHQHUDO# UDWKHU# WKDQ
DEVROXWH#UHFRPPHQGDWLRQV581#
#
6HYHUDO# DXWKRULWLHV# VXJJHVW# WKDW# IDPLOLHV
SRVWSRQH# DFTXLVLWLRQ# RI# D# GRJ# RU# FDW# XQWLO
FKLOGUHQ#DUH#SDVW# WKH# WRGGOHU#VWDJH1#9HU\#\RXQJ
FKLOGUHQ#FUDZO#DERXW#RQ# WKH# IORRU#ZLWK#SHWV#DQG
DUH#DOPRVW#FHUWDLQ#WR# LQJHVW#WKH#GHEULV#WKH\#ILQG
WKHUH1#7UDFHV# RI# DQLPDO# IHFHV# RQ# WKH# FDUSHW# RU
ODZQ# HDVLO\# JHW# RQ# WKH# FKLOG*V# ILQJHUV# DQG# LQWR
WKH# PRXWK1# 6PDOO# FKLOGUHQ# DOVR# DSSHDU# WR# EH
LPPXQRORJLFDOO\#PRUH#VXVFHSWLEOH#WKDQ#DGXOWV591#
#
5LVN# FDQ# EH# IXUWKHU# UHGXFHG# E\# NHHSLQJ# FDWV
LQGRRUV/# E\# QRW# IHHGLQJ# FDWV# UDZ# PHDW/# E\
VFUXSXORXV#KDQG#ZDVKLQJ#DQG#E\#SURSHU#GLVSRVDO
RI#FDW#IHFHV1#
#
&RQFOXVLRQ#
#
#7KH# JHQHUDO# FRQVHQVXV# VHHPV# WR# EH# WKDW# WKH
SV\FKRORJLFDO# EHQHILWV# RI# SHW# RZQHUVKLS
RXWZHLJK#WKH#SRWHQWLDO#KHDOWK#ULVNV#LI#UHDVRQDEOH
SUHFDXWLRQV#DUH#WDNHQ1##7KLV#PD\#EH#HYHQ#PRUH
WUXH# LQ# SDWLHQWV# ZLWK# +,9# GLVHDVH/# ZKR# RIWHQ
H[SHULHQFH# D# VLJQLILFDQW# GHJUHH# RI# VRFLDO
LVRODWLRQ1#,QVLVWLQJ#WKDW#WKHVH#SDWLHQWV#UHOLQTXLVK
D#EHORYHG#SHW# WR#PLQLPL]H#SRWHQWLDO#KHDOWK#ULVNV
LV# QRW# MXVWLILDEOH# LQ# PRVW
LQVWDQFHV4/9/44/4:/4</4</55/5:/5;1#
#
#
5()(5(1&(6#
#
41# 0DU[#0%1#3DUDVLWHV/#SHWV/#DQG#SHRSOH1#3ULP#&DUH#4<<4>4;=4860981##
51# *OLFNPDQ#/7/#0DJQDYDO#-)1#=RRQRWLF#URXQGZRUP#LQIHFWLRQV1#,QIHFW#'LV#&OLQ

1RUWK#$P##4<<6>:=:4:0651##
61# %HQHQVRQ#$6/#HG1#&RQWURO#RI# FRPPXQLFDEOH#GLVHDVHV#PDQXDO=#DQ#RIILFLDO

UHSRUW# RI# WKH# $PHULFDQ# 3XEOLF# +HDOWK# $VVRFLDWLRQ1# 49WK# HG1#:DVKLQJWRQ/
'1&1=#$PHULFDQ#3XEOLF#+HDOWK#$VVRFLDWLRQ/#4<<81##

71# 'UXJV#IRU#SDUDVLWLF#LQIHFWLRQV1#0HG#/HWW#'UXJV#7KHU#4<<8>6:+<94,=<<043;1##
81# &URHVH# -/# /RXNDV# $/# 2SGHEHHFN# -/# )DLUOH\# 6/# 3URFLY# 31# +XPDQ# HQWHULF

LQIHFWLRQ#ZLWK#FDQLQH#KRRNZRUPV1#$QQ#,QWHUQ#0HG#4<<7>453=69<0:71##
91# 5DLWLHUH#&51#'RJ#WDSHZRUP#+'LS\OLGLXP#FDQLQXP,#LQIHVWDWLRQ#LQ#D#90PRQWK0

ROG#LQIDQW1#-#)DP#3UDFW#4<<5>67+4,=434051##
#



:KLFK#SDUDVLWHV#FDQ#,#FDWFK#IURP#P\#SHW"#

7XUJXW#g]DO#7ÕS#0HUNH]L#'HUJLVL#9+4,=4<<<###########################:<#

#

#

:1# $PPDQQ#5:/#(FNHUW#-1#&HVWRGHV1#(FKLQRFRFFXV1#*DVWURHQWHURO#&OLQ#1RUWK
$P#<<9>58=9880;<1##

;1# :+2#,QIRUPDO#:RUNLQJ#*URXS#RQ#(FKLQRFRFFRVLV1#*XLGHOLQHV#IRU#WUHDWPHQW
RI#F\VWLF#DQG#DOYHRODU#HFKLQRFRFFRVLV#LQ#KXPDQV1#%XOO#:RUOG#+HDOWK#2UJDQ
4<<9>:7=5640751##

<1# 6FKPLGW#*'/#5REHUWV#/61#7DSHZRUPV1# ,Q=#6FKPLGW#*'/#5REHUWV#/6/#HGV1
)RXQGDWLRQV# RI# SDUDVLWRORJ\1# 7WK# HG1# 6W1# /RXLV=# 7LPHV# 0LUURU20RVE\/
4<;<=6790:;1##

431# 6WURQJ\ORLGRVLV1# ,Q=# )UDVHU# &0/# 0D\V# $/# HGV1# 7KH# 0HUFN# YHWHULQDU\
PDQXDO=#D# #KDQGERRN#RI#GLDJQRVLV/# WKHUDS\/#DQG#GLVHDVH#SUHYHQWLRQ#DQG
FRQWURO#IRU#WKH#YHWHULQDULDQ1#9WK#HG#5DKZD\/#11-1=#0HUFN/#4<;9=5640751##

441# 3DPSLJOLRQH# 6/# &DQHVWUL# 7URWWL# */# 5LYDVL# )1# +XPDQ# GLURILODULDVLV# GXH# WR
'LURILODUL# +1RFKWLHOOD,# UHSHQV=# D# UHYLHZ#RI#ZRUOG# OLWHUDWXUH1#3DUDVVLWRORJLD
4<<8>6:=47<0<61##

451# 'XEH\#-31#7R[RSODVPRVLV00DQ#RYHUYLHZ1#6RXWKHDVW#$VLDQ#-#7URS#0HG#3XEOLF
+HDOWK#4<<4>55+6XSSO,=;;0<51##

461# :DOODFH#05/#5RVVHWWL#5-/#2OVRQ#3(1#&DWV#DQG# WR[RSODVPRVLV# ULVN# LQ#+,90
LQIHFWHG#DGXOWV1#-$0$#4<<6>59<=:90:1##

471# 0WDPER# 00/# :ULJKW# (/# 1DVK# $6/# %OHZHWW# '$1# ,QIHFWLYLW\# RI# D
&U\SWRVSRULGLXP#VSHFLHV#<<9>58=9880;<1##

481# .HXVFK#*7/#+DPHU#'/#-RH#$/#.HOOH\#0/#*ULIILWKV#-/#:DUG#+1#&U\SWRVSRULGLD0
ZKR#LV#ULVN"#6FKZHLW]#0HG#:RFKHQVFKU#4<<8>458=;<<0<3;1##

491# &RRN# *&1# &U\SWRVSRULGLRVLV1# ,Q=# 6WULFNODQG# *7/# HG1# +XQWHU*V# 7URSLFDO
PHGLFLQH1#:WK#HG#3KLODGHOSKLD=#6DXQGHUV/#4<<4=8:3071##

4:1# 0HORQL#%3/#/\PEHU\#$-/#7KRPSVRQ#5&1#*HQHWLF#FKDUDFWHUL]DWLRQ#RI#LVRODWH
RI# *LDUGLD# GXRGHQDOLV# E\# HQ]\PH# HOHFWURSKRUHVLV=# LPSOLFDWLRQV# IRU
UHSURGXFWLYH# ELRORJ\/# SRSXODWLRQ# VWUXFWXUH/# WD[RQRP\/# HSLGHPLRORJ\1# -
3DUDVLWRO#4<<8>;4=69;0#;61##

#
#
#
#
#
#
#

#

4;1# *LDUGLDVLV1# ,Q=#)UDVHU#&0/#0D\V#$/#HGV1#7KH#0HUFN#YHWHULQDU\#PDQXDO=#D
KDQGERRN#RI#GLDJQRVLV/# WKHUDS\/# DQG#GLVHDVH#SUHYHQWLRQ#DQG# FRQWURO# IRU
WKH#YHWHULQDULDQ1#9WK#HG15DKZD\/#11-1=#0HUFN/#4<;9=4751##

4<1# %DEE# 551#*LDUGLDVLV1# 7DPLQJ# WKLV# SHUYDVLYH# SDUDVLWLF# LQIHFWLRQ1# 3RVWJUDG
0HG#4<<8><;+5,=4880;1##

531# *ODVHU# &$/# $QJXOR# )-/# 5RRQH\# -$1# $QLPDO0DVVRFLDWHG# RSSRUWXQLVWLF
LQIHFWLRQV#DPRQJ#4<<9>58=9880;<1##

541# &KHZ#)7/#7HR#-/#4XDN#6+/#&RQQHWW#*-//HH#%:1#3UHVHQFH#RI#GRPHVWLF#SHWV
DQG# UHVSLUDWRU\# V\PSWRPV# LQ# DVWKDPDWLF# FKLOGUHQ1# $QQ1$FDG10HG1
6LQJDSRUH14<<:1#59+6,=5<70;1#

551# 0F.HRQ#7/#'XQVPRUH#-/#5DLGDO#651#7ULFKRPRQDV#JDOOLQDH# LQ#EXGJHUULJDUV
DQG#FROXPELG#ELUGV#LQ#3HUWK/:HVWHUQ#$XVWUDOLD1#$XVW19HW1M14<<:1#:8+<,=9850
81#

561# &DXVDSH# $&/# 4XLOH]# -/6DQFKH]# 0# $FHGR# &/# GHO# &DFKR# (1# 3UHYDOHQFH# RI
LQWHVWLQDO# SDUDVLWHV# /LQFOXGLQJ# # &U\SWRVSRULGLXP# SDUYXP# /# LQ# GRJV# LQ
=DUDJR]D#FLW\/##6SDLQ1#9HW#13DUDVLWRO#14<<91#9:+607,=#4940:1#

571# $VDQR#5/#0XUDVXJL#(/#<DPDPRWR#<1#'HWHFWLRQ#RI#LQWHVWLQDO#SDUDVLWHV#IURP
PDLQODQG# UDFFRRQ# GRJV# /# 1\FWHUHXWHV# SURF\RQRLGHV# YLYHUULQXV/# LQ
VRXWKHDVWHUQ##.DQDJDZD#3UHIHFWXUH1#4<<:1#:4+:,=9970:1#

581# )RQGHYLOD# '/# 9LODIUDQFD# 0/# )HUUHU# /1# (SLGHUPDO# LPPXQRFRPSHWHQFH# LQ
FDQLQH# # OHLVKPDQLDVLV1#9HW1# ,PPXQRO1# ,PPXQRSDWKRO14<<:1#89+607,=#64<0
5:1#

591# 2YHUJDDXZ/#3$1#$VSHFWV#RI#7R[RFDUD#HSLGHPLRORJ\# =# WR[RFDURVLV# LQ#GRJV
DQG##FDW##&ULW15HY10LFURELRO14<<:1#56+6,=5660841#

5:1# <HSH]00XOLD#/1/#$UULDJD#&/#3HQD#0$/#*XDO#)/#2UWHJD03LHUUHV#*1#6HURORJLF
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