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(IIHFWV Rl 07+)5$ & SRO\PRUSKLVF
EORRG IRODWH FRQFHQWUDWLRQ LQ
PHWIDO\VLYV RI REVHUYDWLRQDO VWV

<X ;@ /LKXDoaX :LDROIQ /6KDRIDQJ 6&D QIMEKMDQADQJ
00 6KDR\DQO&KDBOQ\RQM <LML 3DR7LQJ =KD QU :DQJ
3K’

%HLMLQJ OXQLFLSDO .H\ /DERUDWRU\ Rl &KLOG 'HYHORSRHQW DQG
%HLMLQJ &KLQD

1IDWLRQDO ,QVWLWXWH IRU 1XWULWLRMH BRR®WHROWKQ G RBUGIN VD \& L
&KLQD

%DFNJURQEBG 2EMHBMWWKMYHQHWHWUDK\GURIRODWH UHGXFWDVH 07+)5 LU
PHWK\OHQHW HW UPHWXUY Q VRIDW WIHK VGRIRIRODWH ZKLFK LV WKHLPDLQ IRUP RI
RXWWXGLHV VXJIJHVW WKDW 07+)5 SRO\PRUSKLVP LQIOXHQBRVWRIGDWH PHWI
‘H SHUIRUPHO QD ®WWD WR DFFXUDWHO\ FKDUDFWHUL]JH WKHUDVVRFLDWLRGC
SKLVP DQG SHULSKHUDO ED® RKG DRGIKW IS FERQE HR@YRGIVWH \RMIXQGR. HV |
FXVLQJ RQ 07+)5 $ & SRO\PRUSKLVP DQG IRODWH FRQFHQWUDWLRQV ZHL
DQDO\VLV XVLQJ 5HYLHZ ODQDJHU 6WDQGDUG PHDQ@GOVIIHUKQFHV 60" Z
ZHUH XVHG WR DVVHVV WKH DV V BHVXGMWRE VEBIQV RH H Q VIWVKKHE\MHHQY Z U WIXE O H K H [
GLYLGXDOV ZHUH LQBQRPOMA V Q6WKQVI PP GLIITHUHQFHYV LQ IRODWH FRQ
07+)5 KRPR]\JRWHOP 60" &, , s DQG WKH GRPLQDQW PRGFH
60" &, , s LQ WKH JHQHUDO SRSXODWLRQ H[FOXGLQJ WK
PDO IRODWH FRQFHQWUDWLRQV DUH PRUH FRRPR® L @& HROKNROUSRRVBVVRF
DQG SHULSKHUDO EORRG IRODWH FR@MBHQWUD WHIRQ HO ¢ MRRF GHLUH W R CC
VLRQKLV MHODD\VLY LQGLFDWHYV WKDW LQ WKH JHQHUDO SRSXODWLRQ H[F
SROUBKLVP LV DVVRFLDWHG ZLWK WKH ULVN IRU DQ LQFUHDVHG IRODWH

.H\: RUPHWK\OHQHWHWUDK\GURIRODWH UHGXFWDVH $% & DRDOWRYVSKLVP |

,1752'8&7,21 WR GHWHUPLQH KRZ 07+)5 SRO\PRUSK
YRODWH LV DQ WRVKEW HDYL WDWHQ ROIDWIHPERQFHQWUDWLRQV
WKDW LV IRXQG LQ JUHHQ OHDI\ Y HIK8WE ERIHIND HF HW HIDROAD WOHG XFPQH \F K U R P
DQG IBXLW PDMRU PHWK\O JURXS D®RQRQFAXGISOD\WH[RQV DQG WSDQV
LPSRUWDQWFODRERQ @ HRWYBIEROLVP \DLR® LUXPEMRO BHG 07HQ3\PM DONWK H
LQ '1$ 51$ DQG SURWHLQ VIQWKHVQADWHQPBWOEWORQPWID WW XD\ ZKLFK
VLIQLILFDQW URR®FHWLR G @G \QRWAPE O DAMID & BQ FE QLY BWILRQNYHUVLEO\
VLREHVHDUFK LQGLFDWHY WKDIV ORZPEHOIRRKRG H R®I DWAKY B BPRHRGIKDRY B/GI DWU 1D KW
WLRQV DUH DVVRFLDWHG ZLWK DQIRQB VAR M HG WHEXO®DWR UQQ HXQY® S KN X ERIO
GHIHFWV GXULQUSBGHPQRQRYLADORDQRODWHUVKUYHY DV D PHWKMO GRQR
PHQWDO VWXGLHV KDYH UHSRQW HLG M KBIW HMWQK \IDEDQARLLRRD OV RROHDWHKIL R Q L Q F
WNH RU VWDWXV FRUUHODWHYV ZLWXQDBQ5 L § FELHRDARY RIEWNY TR Y5 VBIFW U DIOW
W\SHV RI WXGRHV EUHDVW HDIQWABQWULEXWH WR PDLQWDLQLQJ WKH
HQHWHWUDK\GURIRODWH UHGXFWDVH 07+)5 LV LQYROYHG LQ

IRODWH PHWDEROLVP DQG QXP HUSRRUM PAVER R W K RIUKID YO-QuHHL SR QW 6B L FL S D ¢
WKDW PXWDWLRQV LOIVWWKLM @B ]VPKEBWDO WRERKI &KLOG 'HYHORSPHQW DQG 1
FUHDVH WKH ULVN IRU ¥RBK HIXL R BBOOQRPTAGILIBWULFYV <DEDR 5RDG 1R 9
VLYH YDVFXODU GLVHDVH FRORUMOWDO FDQFMU EUHDVW FDQFHU

SURVWDWH FDQFHU QHXUDO WXE K B4 HEWPYB ZHEY (it H D HUNH P DQG
VFKL]RSKUBG®IED XVH RI WKH VHULRRGXY ) LVLREHBQLWLD%PUH LHZ
DVVRFZDWK ®EQRUPDOLWLHRSRY W " [ QSUMFQ Q DEBMEWHG



07+)5% & SRO\PRUSKLVP DQG IRODWH FRQFHQWUDWLR

DQG PHWKLRQLQH DQG SRVVLEO\ SIUGIYWRDN b HEXPO GRS RHERPORRG FHO
F\WWWHGWKGLHY KDYH LQGLFDWHG RWKDKR G S DRIGLE7P)SWH WLERQMQRWISH |1
LQ WKH5JHQH FRXOG FKDQJH WKH DFPWXUIMIP/HRWWRDWWH FRQFHQXWUDWL|
I\PH ©WDVW SRO\PRWIKLVAVMQ HQDMKHPHDQ FRQWHQWUDAARDEE GHY LD\
KDYH EHHQ LGHQWLILHG 07+)5 & LHVIZXMH® H$ H[ROBKGHG LI WKH\ IXLOHG W
WKH WZR PRVW FRPPRQ IXQFDMIRQDRQSROLWAHWEOLREW | VXIILFLHQW GDW
KRXJK WKH ODWWHU KDV EHHQ VWXGLHG OHVV

BWXGLHYV KDYH UHSRUWHG WKDWDWRHH[WHDFMQRQRI $ &
KRPR]J\JRVLW)\ DPLFOI BQGDXWFX FBQW WRMISRBEOH GDWD ZHUH HEWUDFW |
ODWLRQV LV DSSURMKIPON HQ\D K HHGWIKQ SKOIQD DMWY E\ W AR W CDRMSKIRU V
QHVH SRSXODWLRQ LW 7200W |'RKEVGNRWK IEH) WR WKH LQFOXVLRQ FULWHU!
WLRQ RI DQ DGHQLQH $ WR D F\WIRVALG HD X&W KORNJ B\R \DLDPIHR QS XEOLFDW L RC
LQ H[RQ UHVXOWV LQ WKH FRQ YWHUXGER Q HRILD QI OXMDPILFLBBRQ® FKDUDF
FRGRQ WR DQ DODQIRH HR]WFRGCRENMILWAH QXPEHU RI VDPSOHV JUR:
RI WKRVH KRPR]J\JRXV IRU 07+)5 $ $ & & &HIHRMRMIABXH VDPSOHG DQG DQEC
LV UHGXFHG E\ DSSURRPBSDWHG\ ZLBWKXWGKBW WKDW SUHVHQWHG IRODWH F
RI WKH ZLOG W\SH $$ JHQRW\SH WKH PHDQ FRQFHQWUDWLRQ RU ZLWKF
,Q WKH ODVW GHFDGH D QXPEHURRI YBMX@®LHAH KDHUWHHI RIFRGKGHREQ 'DWD Z
WKH DVVRFLDWLRQ EHWZHHQ 07+)P @G & BSRONPRHWGKH VLR W H UMD ¥ HZHIQ H
DQG SHULSKHUDO EORRG IRODWH F®G PHQIMU®MNLER @G HE X WWWARRDI D PV QJ I W
UHVXOWV KDYH EHHKG® UB8SRQWHONHEELMD/QDQHU YHU &RFKUDQH &R
UHVXOWYV PD\ EH EHFDXVH Rl GLISHUBRQFGENQUY ZDWPIS IH RKIGHE XWLQJ D |
VWXG\ GHVLJQV HVER@LFHUWRY DMARWMWHPSODWH

SRUWDQW WR HYDOXDWH WKH PDJQLWXGH RI WKH LPSDFW WKDW WKH
07+)5$%$ & SRO\PRUSKLVP PD\QX DN B® LRWDMOH FIRQD O\V LV
FHQWUDWLRQV DV LW LV VLJQDLFO@WDRW HGEH V& BDWL QRQ J | RUGIHVEEWR ISFERACAH
WLBBYHO ULVN IRU VRPH GLVHHDVHWDWQX VK DY GPHI)U BB YW RBH RQW ZHUH S
IHFWV LQJ 5HYLHZ ODQDJHU YHU YROD
7KH RIPWKLV VWXG\ ZDV WR GHWZHIPHL @R QWHKIH \I M @RWRDQWLARR® / L1 SURYL
EHWZHHQ WKH 07+)5 $ & JHQRWXYHQDNQWKSHUTZRWURQ QJ P/ QP
EORRG IRODWH FRQFHQWUDWLRQ BRRE@R RDHRW DR SSRISHOTANHIE) ROV @/ KGH. [V
WKLV HQG ZH FRQGQRPWHG® DVIR HIWDE6'0O RS WK WK H FRQILGHQFH LQWHU
PDU\ HYWLPDWHV RI GLIIHUHERHVYPDHOWEHHQ EZORRERORQAGWHHG WWDWLV\
FHQWUDWLRQV E\ JHQRW\SH ZLWKURDWQHLWRPDRRQHUW\UWERHOD @DV DV

VWXGLHV VTXDUH WHVW RI KHWHUIRIXKQHRW \L D B k

VLVWHQ#\ Q@WK ,ZDV FRQVLGHUHG W|
0(7+2'6 FDWH WKDW WKHUH ZDV OLWWOH KH\
/ILWHUDWXUH VHDUFK JLIHG HIIHFWV PRGHOV ZHUH XWHG ZK|

‘H VHDUFKHG WKH 3XEOHG DQG (PEPYHHGRIWIBDNBIRJIHQHDWO RWKHUZLV
DUWLFOHV RQ WKH DVVRFLDWLRQ HEHWDNHRVWEH OWH)BWLILRG DQDO\VH\
SRO\PRUSKLVP DQG IRODWH FRQFHRYUBDW ISFORWXEDHVYHKHG/HE6 XWRVH®D O X

-XQH ‘H XVHG WKH IROORZQQIHNORARUBKH:FRWKFH RI KHWHURJHQH
HOHWHWUDK\GURIRODWH UHGXFWBVHHVVIZRYS ZD¥ SKUIRUPHG WHQVLW
$!1& UV " 3EORRG |IROLF DAREPHGRHRRB ROMMUIPLQH WKH LQIOXHC

SODVPD IROLF DFLG SODVPD IRONWHKGYV RQXW K R C5LRR BiF BEWHBMIGOANV I R @ FOV
IRODWH ~ DQG :IROLF DFLGQFRDWHG\YYDWLRIQV\IRQDWW HR ZHUH FRQGXF
WLRQ IROLF DFLG OHYHO IRODWKRIWZBOH OMHALWLQ J6WIRMW D&RXS WAR B/
WKRVH IRU KXPDQV UHJDUGOHVV RI VDPSOH VL]H S5HIHUHQFHYV
LQ WKH LGHQWLILHG UHSRUWYV ZH3JB8DMBVR FKHFNHG DQG UHOHYDQW
DGGLWLRQDO OLWHUDWXUH ZBV RRPOREWG UIL7ZWLBXWKRUMH VQXGLHV
SHQGHQWO\ LAVRIQEDX\F WG \DH D U FoK H 7 KDUGRGX JKH @VHKFHW VG W RMNBXD MG FV H R DS K W B
LHV IRU LQFOXVLRQ $Q\ GLIIMHUHOEHWG® RRVAQE RIZISUMHUHD UHYLHZ |
VROYHG E\ GLVFXVVLRQ DPRQJ DODQR3 WKH DXWRRD®Y RI GXSOLFBIWH VW)
WULHYHG IRU IXO0O WH[W DQDO\VLV 2
,QFOXVLRQ FULWHULD DQG H[FOXVHF@ ¥GHW HHADXVH WKH\ GLG QRW IRF
$00 VWXGLHV LQFDRGBE/LY KVMKGE WRRRMEKWVWKML] DUWLFOHV ZHWMHFN[F O X
IROORZLQJ FUERKRILWRRUNERVHD FBRERQGRPL]DWLRQ RU KHDOWK\ FRQ\
WLRQV VDWLVILHG UDQGRPL]DWLRHFOXBBG EHBDDYWH RRGW ORCGWHE) G D
LJQRUHG JHQGHU RU DJH GLIIHUHQFHWLRQVEGS LIHD RRWWHK PYLH @ UWLFOH)
JHQGHUV DQG DJHV ZRXOG EH L QMOKXH3HID EN MK K6 SWBJIRQ QFK FRSRSXODW
ODFWDWLRQ VWDWXV RI WHIGHH D&S RIBUK\G DMCLHR @ DAD W [G\& WCEEHRADIE DV Y € G D U ¢
0\ VWXG\ RXWFRPHV LQFOXGGQWDRUZR H GRIQFHRWUD WURQFOHV Z}



<:LQ /:X : /X 6 6KDQJIXDQ = :DQJ 6 &KDQJ - <LQ : 3LDR 7 =K

HQFH UHYLHZ SDULVRQV ZHUH SHUIRUPHG XWLQJ Wk
2YHUDOO SXEOLFDWLRQV ZHUBRMBDODA)FRQVLESHVYMGS W RKRP R]\VJRW |
HOLJLEOH IRDQWRLWLWHWRGVQURDVEQ&& YV $$ DQG GRPLQDQW 07+)5
VHYHQ FRKRUW VWXGLHVQ GAKILFXXDR N X$BHG7KHUH ZDV FOHDU KBWHURJ
7KH SURFHVV IRU VHOHFWLQJXYWXGMV, $3QG UBRUWRDERRYIHFOY PRGH:(
VLRQ DUH SUHVHQWHG LQ )LIXUH G X6RCHF WHRG SIRKRIDU BVAKW HWHL V WQ WY R$P R
WKHVH VWXGLHV DQG WKHLU DIV RFR DMWMIRQM MLW R QRO YWHY ERFBIDQWH Y L
WLRQV DUH VXPPDUL]HG LQ 7DEOMZHHQQ OWKH $HYBQSHEOWHRUSKLVP DQ
FRQWURO RWRGBWHRQLRQ WKH BRQMUROUDIWRDEQ UHIWURXQG LQ KHWHUR]
LQJ 07+)5 $ & SRO\PRUSKLVP G&VWULEXWLRQV DRG KRPR]\JRWH
IRODWH FRQFHQWUDWLRQV ZDV H§WUDFWHGE&,, WKH VWXG\ EDQG
+LUDRND HWGDWD IURP WZR JURXS® RAHLQD € W UDRFGWHIBY 60" &, i
FDOOHG <LUBRRD DQG ( +LHMDRMNDO\ S Y)LIXUH 3XEOLFDWLRQ EI
$PRQJ WRMXGLHY WKHUH ZHUH VQHFMMBIGHIVMVZOR/QHEDXRUHG XVLQJ IXQQH
VLDQV VL[ RQ $VLDQV DQG WZR MRQ DK PEKMGHD RIL H\M QW R IHWH.[HY W HQ FH
3DUWLFLSDQWYV LQ IRXU VWXGLHVVROWH )DOXB HH®DDH WZR VWXGLHV
ZHUH DOO PDOH DQG HLJKW VHNXGERQ \ZIHAHUEQW KV R OKH. JXQ EHW HU RJH Q
PDOH )RU DJH PHDQ DRRVIRX U @KREHEDO VZH) SHUIRUPHG VXEJURXS DQ
ZHUH DOO DERYH \HDUV ROG D QGI @&HUR VDKIHIURD ZBMNHWEMOKREA GHVLJQ
\HDUV 7KH VDPSOH VL]HV RI QLQ K MMWXXGLMP PS-OHG | DZHG IREDQWH DVVD\
SHRSOH SHU VWXG\ ZKLOH WKEWBBWHIWHGYBQDWXCHHWY KD EKRZQ LQ
PRUH WKDQ SHRSOH SHU VWX®&\ JRQ GMSHWKHUMDEBYHY VLIJQLILFDQ
WHVWHG WERWMWZXBUHY RQ SODVPPRREEBQWRQ@WHRQAY EHWZHHQ OKH)5
YRU WKH IRODWH DVVD\ PHWKRG P DIKMW WXEXNGRK\E XGB'Gi FKHPILO&, i
PLQHVFHQW LPPXQRDVVD\ WZR XVHG BLFUREBELDXUBV&/D\ WERUH ZDV D
XVHG UDGLRLPPXQRDVVD\ DQ® W IGH |UHWPHQ BH Q0D WRBDXWHI GRQFHQWUD WL

J\PH LPPXQRDVVD\ $& && DQG $$ ERWK LQ WKH PDOH DQ
DQG LQ WKH PDOH VXEJURXS 60'

OHWDQDO\WLYV UHVXOWYV , S DQG 60" i &, 11

JRU JHORMKBHY VWXGLHV LQFOXGHG S LQGUMVNGKBWVYYHO\ )LJKUH 6 F

ZLWK 07+)5 $$ ZLWK 07+)5 L& B\QBIJH WKHUH ZDV D VLJIJQLILFD(

ZLWK 07+)5 && ZKR ZHUHHSRRPROBHIRWUWKMH PQV EHWZHHQ 07+)5
wDQDO\VLY WR HYDOXDWH WKHQ DWKRHRRRRYILRO® WEB®Q® 5ON@QPDUYV VXEJU
07+)5 SRO\PRUSKLVP DQG IROBWH FRQFHQVAUDWLRIQXUH 6 FE )RU V
‘H XVHG WKH $i4 DNQIRRWHIHUHQ@FH BFORKIRUWMWEBWLILHG E\ VWXG\ GHVLJ

264 articles identified after running the
literature search strategy

-{ 28 articles excluded as duplicates ]

4

[ 236 articles identified for an abstract review ]

—{ 182 articles excluded after an abstract review ]

[ 54 articles identified for a full-text review ]

ﬁs articles excluded as without full-text \

2 articles excluded as without focusing
on A1298C polymorphism

6 articles excluded as withoutrandom
or healthy controls

21 articles excluded as without folate

level by genotype

6 article excluded as without population
size by genotype

\1 article excluded as without SD data /

{ 2 articles included after a reference review ]

[ 14 articles identified as relevant ]

JLIXUWHMORZ GLDJUDP RI LQFOXGHG DQG H[FOXGHG VWXGLHV



07+)5 % & SRO\PRUSKLVP DQG IRODWH FRQFHQWUDWLRQ

7TDEOMKDUDFWHWKXWGWHNVLRFUX ®® OQ/ MWK LY PHWD

3RSXODWLRQ VLJH Q  7LVVX *HQRW\SLQJ

BWXG\ <HDU&RXQWU(WKQLFBWXG\ GH\HQ@HU H 55 5 g VDPSO%ODWH DVVD\ PHW KRG
&KDQJR JUDQFH &DXFDV&BRRRUW 0 ) : 6HUXP &KHPLOXPLQHVFHQW&BRMQRDVVD\
(VIDKDQL 86% PL[HG &RKRUW ) “ 6HUXPOLFURELDO DVVD\ 3&55)/3
+LUDRND -DSDQ $VLDQ &RKRUW ) " 6HUXP &K HPLO XP LL@PHXRHREWS\DES ) / 3
+LUDRND -DSDQ $VLDQ &RKRUW ) “ 6HUXP&KHPLOXPLQHVFHQW&BPMBQRDVVD\
'"HYOLQ 8. &DXFDV&RRRUW 0 ) “ 6HUXPOLFURELDO DVVD\ 3&55)/3
/HH _RUHD $VLDQ &DWHRQW WR)O / 30DVPBDGLR LPPXQRDVVDW3&55)/3
$QJHOLQH ,QGLD $VLDQ &DWHRQWUWRO / 6HUXP&KHPLOXPLQHVFHQW&BPMBQRDVVD\
2]DUGD 7XUNH\ & XFDVRIRERUW 0 ) 6HUXP&KHPLOXPLQHVFHQW A PPWQRDVVD\

$VVD\
6DIDULQHMDG ,UDQ &DXFDV&DEFHR QW WRO “ 6HUXP&KHPLOXPLQHVFHQW&BPMBQRDVVD\
%LMHOO %UD]LO &DXFDV&DFHRQW WR)O “ 30DVPRRPSHWLWLYH LPPXQMOWSHIKLILF

DPSOLILFDWLRQ
7ULSDWKL ,QGLD $VLDQ &DWHRQW WR)O “ 6HUXPOXOWLSDUWHFXODU 38E5)P3

LPPXQRDVVD\
<DNXE 3DNLVWBQLDQ &RKRUW 0 ) 6HUXP5DGLRDVVD\ 3&55)/3
$NLO]JKDQRYD .D]DNKVBAMI®Q &DWHRQWUYRO “ 6HUXP &K HP LOXPIQMWH VP P X QFRCON0O\DIM)\
&DXFDVLDQ

=DSSDFRVWD ,WDO\ &DXFDV&RRRUW 0 ) “ 6HUXP&KHPLOXPLQHVFHQW&BPMBQRDVVD\
/X &KLQD $VLDQ &DWHRQWUYRO “ 6HUXP &KHPLOXP LL®HRXRHRE@W\DOIT\0 D Q

3&5 SRO\PHUDVH FKDLQ UHDFWLRQ 5)/3 UHVWULFWLRQ IUDJPHQW OHQJWK SRO\PRUSKLVP
"OL@D[ DJH
“DWD QRW VKRZQ
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MTHFR 1298 AC MTHFR 1298 AA Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD _Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Chango 2000 14.9 8.3 27 1448 7.3 Ky 2.8% 0.00[-0.52,0.52) 2000
Esfahani 2003 378 14 TE 374 156 132 B2% 0.03[-0.26,0.31] 2003 -
Hiraoka-v 2004 19.4 1041 74 1T 61 172 64% 0.24 [-0.03,0.51] 2004 T
Hiraoka-E 2004 33 194 16 2449 9.2 34 22% 0.60 [-0.01,1.21] 2004
Devlin 2006 1 05 466 111 04 478 10.4% -0.22 [0.35,-0.09] 2008 S
Lee 2006 12,33 8.36 7& 106 644 145 B2% 0.24 [-0.04,0.52) 2008 G
Angeline 2007 27.04 7 38 2813 B.75 48  37% -0.16 [-0.58, 0.27] 2007 B
Ozarda 2009 864 232 168 838 295 182 BO0% 0.10[-0.11,0.31] 2009 i
Safarinejad 2010 17.02 666 150 1883 641 158 T6E% -0.28 [0.50,-0.08]) 2010 -
Biselli 2010 10.65 657 49 1088 4499 54 43% -0.04 [-0.43,0.35] 2010 T
Tripathi 2010 2017 884 204 2062 816 347  91% -0.05-0.23,012) 2010 -
Yakub 2012 148.06 1014 4258 1468 10486 181 9.0% 0.04 014, 021] 2012 = o
Akilzhanova 2013 906 657 242 861 816 318 9.2% 0.06[-0.11,0.23] 2013 o
Zappacost 2014 1292 7125 B6 1065 5.44 96  59% 0.36 [0.06, 0.65] 2014 -
Lu 2015 26.85 1564 185 2658 1514 352 B889% 0.02[-0.16,0.20) 2015 b
Total (95% CI) 2281 2728 100.0% 0.03 [-0.07, 0.13]

R 4

Heterogeneity. Tau®=0.02; Chi®= 34.81, df=14 (P=0.002); F=60%

Test for overall effect Z=0.55 (P = 0.58) e . 02 5

MTHFR 1298 AC MTHFR 1298 AA

MTHFR 1298 CC MTHFR 1298 AA Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl _Year IV, Random, 95% CI
Chango 2000 171 11.2 8 148 73 31 6.6% 0.26 [-0.52, 1.04] 2000 ]
Esfahani 2003 385 147 7 374 156 132 B6.7% 007 [-0.69, 0.83] 2003 e
Hiraoka-v 2004 17.3 cR:] 4 176 61 172  6B.0% -0.05[-1.04, 0.94] 2004 -1
Lee 2006 1523 1432 14 106 644 145 7.2% 0.62[0.07,1.17] 2006 S
Devlin 2006 12.3 1 97 111 04 478 T7% 2.18[1.93, 2.44] 2006 o
Angeline 2007 2842 T7A7 14 2813 675 48 TA% 0.04 [-0.55, 0.64] 2007 -1
Ozarda 2009 925 2.81 52 838 2985 182 T7% 0.30 [-0.01, 0.61] 2009 =

JLIXUWHRUHVW SORW DQDO\VHV IRU 07+)5 $ & SRO\PRUSKLVP DQBHWEBWH FRQF¥FWQWU
$$ KRPR]J\VJRWH && YV $$ DQG GRPLQDQW $& && YV $$%

FDQW GLIIHUHQFH LQ IRODWH FRQFHQWUBWLRQVYLENWHHBHR O0TR)RWKHU V
$& && DQG $$ LQ WKH FRXRURBLIW VARHRIRXQG LQ DQ\ VXEJURXS
60" &, , S JL LF PRGHOV GHVFULEHG DERYH )RUHVYV
XUH 6 F )RU VXEJURXSV VWUDW LDLGHIEO B HW KIHU W DMKWRZH) LP AN GBHV 6
WKHUH ZDV D VLJQLILFDQW GLIIHUHMHU H @ DROKHWH BRQF 8 & WW\DBR.RQY V'

EHWZHHQ 07+)5 $& && DQG $$D0WDLWKPVVBGEPDOVR VXEJURXS DQD(
VXEJURXS 60 &, VRXUFHWWRRJKIQW LW\ ZH HYDOXDWHG W
S JLIXUH 6 FOVRH LGHQWLILHGL DE U HYQX VLFNORMWIRQ HWKQLFLW\ JH

GLIITHUHQFH LQ IRODWH FRQFHQWUIDHWILRQV FBWZEBHQVOYH)S5WLVVXH VDPS
$& && DQG $$ LQ WKH PLFURELD®HBDWKREG V XHEJWIRX ® FW WRENVHUYH DQ\ VR
ILHG E\ IRODWH DVVD\ PHWKRG 6MOAO0O JLEXUH 6



07+)5 % & SRO\PRUSKLVP DQG IRODWH FRQFHQWUDWLRQ

7TDEOBWUDWLILHG DQDO\WHV RI 07+)5 $ & SRO\PRUSKLVP RQ EFDRRG IRODWH FRQFHQWUDWLRQV LQ WKUHH

+HWHURJ\JRWH PRGHO +RPR]J\JRWH PRGHO 'RPLQDQW PRGHO
9DULDEOHYV $& YV $8% && YV $% $& && YV $%
Q 6DPSOH VBDH &, ¢ Q 6DPSOH V6K &, ¢ Q 6DPSOH VI6H &, ¢

07+)5 $ &

(WKQLFLW\
$VLD
&DXFDVLDQ
OL[HG

*HQGHU
ODOH DQG IHPDOH
ODOH
YHPDOH

$JH

\HDUV ROG

I \HDUV ROG

6WEX '"HVLJIQ
&DWVHRQWURO
&RKRUW

6 D P S\DJHH
/HVV WKDQ
ORUH WKDQ

7LVVXH 6DPSOHG
30DVPD
6HUXP

)R O DWWHPM W K R G
&KHPLOXPLQHVFHQW
LPPXQRDVVD\
OLFURELDO DVVD\
5DGLR LPPXQRDVVD\
(Q]\PH LPPXQRDVVD\

60" VWDQGDUG PHDQ GLIITHUHQFH &, FRQILGHQFH LQWHUYDO

"1XPEHU RI FRPSDULVRQV

/SYDOXH RI = WHVW IRU SRROHG 60' 60" YDIOPCHYF W IDDW VBRERHG VBWRDWLVWLFDO VLIQL
S S S
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7R GHWHURMXMHE WOV RI WKH UHYXOWN K/RRRLIARMWHW\60' &,
DQDO\WHV ZHUH SHUIRUPHG WR DYVHVS WKHQGIGRARQGEQRN RREK OV 60"
LQGLYLGXDO VWXG\ RQ WKH SRRO&G UHVXOWV S:KHQZ6NIIDURGE@DGR VL.
HW DO ZDV H[FOXGHG WKHUH UDVFDQW JGLILFDOB@FELL® IRODWH FRQFH:!
HQFH LQ WKH GRPLQDQW PRGHO )QIX)BH 6 F$& YV $$ 60° &, i
JUR VWUDWLILHG DQDO\VLV E\ DJH WKHSH ZDV)IDIXWHQLILFPOEOLFDWLRQ
GLIIHUHQFH LQ IRODWH FRQFHQW WD HFEQM GQV WK B LEHRPZRY GMSORABHG X\
LQ SRSXODWLRQV \RXQJHU WKDQ UHWDWW VR B KR A\ ¥ HQR/ LELIDWL WQ WKHV
DQDO\WLV VXJIJHVWHG WKDW WKH6 VAXG\ E\ 6DIDULQHMDG HW DO

KDG D KLJK ZHQWISORUME WKH SRWHQWLDO
VRXUFHV Rl KHWHURJHQHLW\ 7R W&K&866HQG ZH UHPRYHG IRXU
VWXGLHV 6DIDULQHHMWIGE GIWMVWD®MO 7KLV VWXG\ ZDV LD/ Hf FPB-RWUIDKWIOW IRF X V|
HOOL HW DRG +L(UBWNDO LQ ZKLRKQ WKH FRUUHODWLRQ EHWZHHQ 07+)
PHDQ DJHV RI WKH VWXGLHG LQGBXIL®RDIDYGZSKWBL BI0UDBREYGRRIE RO DW
\HDUS#WHU H[FOXVLRQVKZAH BB WHNCHEY VXJIJIJHVW WKDW LQ WKH JHQHU
7KHHWHURJHQHLW\ GLVDSSHDUHG BQGHR@QEQ FADFRDN GLHILHW RQFKW EH DW

JLIXUHRUHVW SORW DQDO\VHV IRU 07+)5 $ & SRO\PRUSKLVP DQKH\WB D WNJIRRGHF H@EWU
$$ KRPR]J\JRWH && YV $$ DQRGYVRPHL QOO IRXU & WXGLHV UHPRYHG



07+)5 $ &SERO\PRUSKLVP DQG IRODWH FRQFHQWUDWLRC

IROPRVIFHQWUDWLRQ FRPSDUHG ZILWKG$GHRPRIWRWHVQRZQ WKDW IRODW
$V D PHWK\O JURXS GRQRU IR O DS/DHH FSEO@WAD D\ S ILYQRWVHIMD FMRYD HZ LW K JHQ H
RQHDUERQ PHWDEROLVP EHLQJ LQRAGDWHGPHY IVKRD VVOWSOHVK YD\W  $V SF
UHSDLU DQG PHWK\ODWLRQ RI "1HURIHGHILWRQH RLYW&NDO FKDUDFWHL
PDLQ HQJ]\PHV UHJXODWLQJXRDQ@WSR PHVEDERRIMVA URBVKOWY :H HRXQG Q
RYHU SRLQW PXWDWLRQV KDYM ZHHHD 0ZGBQ W L | 1&H G RIOQP RAKFHKQ VP D Q
07+)5 JHQH ZLWK $ & UV EHQW U RQIHR R ILQ VXEJURXS DQDO\VLYV
WKH PRVW VWXGLHG 7KH & YDULDQWXGK OBGHW WR DODMIQH WL N L QUL WNKHH
SODFH RI JOXWDPLF DFLG ZKLFK \D\HFHWWK R/& H DFSFOQYWH UWR R QI RRILWHY HU D
PHWK\OWHW U D K\ G\GRIRBLIRGON MU QKHWHKR]\JRWH RU GRPLQDQW FRPSDI
$ & LV EHOLHYHG WR GLPLQLVK WQPRMWW PFWKDW.WHQGHU DJH VWXG\ G
ZKLFK LQ WXUQ DIIHFWV IRODWWKAR®DWRODLV?DNQP AWEB®E PLIJKW PDNH V)
HQJ\PDWLF DFWLYLW\ RI 07+)5 LV UG XKHIVE H WRKIHH G BISIFLWKHR W GHQWLILF
SURFHVVLQJ IRODWH WR D XVRBROBPRQP BGWEGHBV HVHGMX ¥ RWR BOVE O RUWR
D GHFUHDVHG PHWK\OWHWUDE\G DROI® OW MHH HF RIORFFGIFDOWU DWRIZRHY HU  ZH G
PXWDWLRQ LQ WKH 07+)5 JHQH FDWQR XV RW KLHOW Bl UKRLITHK @B HWWN LZR.QV K2 @ H W
GXFHG IROLF DFLG FRQYSMUXAIRY MEONCWWLY LV WKDW WKH QXPEHU RI L
UHSRUWHG WKDW H[FHVV IROLF D PO PHIKORXQKUHDVH WKH ULVN IRU
FDQFHU DQG PDVRI DROMHP ISBASHWVRSOHJRP VWUDWLILHG DQDO\WHV | ZH IRX
ZLWK 07+)5 JHQH PXWDWLRQV KDYH +35 I$LF X \§R G PRUBKWYRIRQ IRODWH
IROLF DFLG WR PHWK\OIRODWH WRHE\ BILJKW EBHWWHH®DFUHQ@HG W RWNDPF
IRU FDQFHU RU RWKHU DVVRFLDW W& Hs MDHPIS\OHHV VULHIN X GRW LYQKI HI WVRKRE MIREK S \
DFFXPXODWLRQ RI IROLF DFLG $OMKIREKIK QM WHR [RE VK DS RWWKWM BN VW L F D
KDYH EHHQ SURSRVHG WR H[SODLQVKXWM P8 WKRMW HR RIDIFG RWDRH HGB/ RIY W
$ & SRO\PRUSKLVP RQ SHUL®KHUDIUEORRX IREBWEHH FRORSPH@®W RI W
FHQWUDWLRQ DV \HW WKHUH HV GROXOGHG UL® YW&HQHHF RS DUQVYREQ VE ZHU
WZHHQ 07+)5 SRO\PRUSKLVP DQGHWRR®W DRR® MWHKHVUDQGRP HIIHFW Z|
WLRQ QFRQVLVWHQW UHVXOM \RIDWKHBR\RA BRU EHFDX\VLY +RZHYHU IRU
SRO\PRUSKLVP KDYLQJ D VPDO@ HARGW LRX REKWHWKRH DRFROB@REMDWLRQ RI
WUDWLRQ RU WKH UHODWLYHO\ OIRZFVWDWHW WIKRHD O LSIRIZH. K FRR/GVEKIHOHE F R
SRUWHG VWXGLHV HURJHQHLW\ DQG DGGUHVVHG WKH SR!
,Q WKH FXUUHQW VW XG\D@BOSWILWRMRWIES B UAHMED UHV X O W V
HYDOXDWH WKH LQIOXHQFH RI 07+)5@ WKHSROABRQBKYWXG\ VFUHHQLQJ
RQ IRGRIWHQWUDWLRQDGXH \WPHWPOWEEGHY ZHUHQFROBRFGMHGFH ZLWK D
VWXGLHV ZLWK LQGLYLGXDOVSBRWRORY MDD QY DQWGLWDXEWVLDQ SR
DQG VWUDWLILHG DQDO\VHV VBRJJHQVWHGLIMORBOWMDMK H8 8 R/X G KEH 18 PHO XV LR
ULQHMDG HWDDEOD KLJK VHQVLWLYWKDWQIG MWKPWH®/ KOH O UJH QXREHU RI
ZDV D VLJQLILFDQW GLH)BHUHQ$& EBWZRAH@®IOBXEOLFDWLRQ ELDV RB/V LGH
&& DQG $$ LQ EORRG IRODWH FRQPH@WWIWLRKHYD WIHGLRXNGIMKNSSRUW
WKDQ \HDUV JURXS 6WXGLHV KIDYQDOMSRUWHG WKDW ORZ IRODWH
FRQFHQWUDWLRQV DUH PRUFRKFRMPRRQLVYQVWXGE\ HBAGHKIDYXH VRPH OLPLWDYV
UHVXOWV VXJIJHVW WKDW DJH PDWEH XDV FWHDW @ D Q & HAMALQ IL WKHQ W IR
HITHFW RI $7+)X SRO\PRUSKLVPQRQRIR® DRVHOFBBXEOLVKHG GDWD ZHUH VH(
FHQWUDWLRQV 7KHUHIRUH ZB UBPRYRGJRRIMUW YMXEHWJIEIDQFOXGHG Z
ULQHMDG HWHBPOLQ HWYWL&WHOOL HWEDMVHG WKH UHYVXODA\D OAK LY GZ DV KQ VPR
DQG +LUBIRNDO LQ ZKLFK WKHDVWRGDH® SREX®H SRO\PRUSKLVP DQG R
WLRQ ZDV HOGHUO\ DQG IRX®GWHIEDWOWHK®O HUVKFPOXY LIRQ LW FOXGHG LQ I
DQ DEVHQFH RI KHWHURJHQHLW\ L@D W&H MKW BiL DRIGHOGAR UBIHI QX @ BW D.
FDQW GLIIHUHQFHV LQ IRODWH FROFGR® EBWDRQR/XDH ZH UMKEO RW RPR@G/ L G
LQ KRPR]J\JRWH && YV $$ DQG GRP,IQQPRYF®GXKV L RIBQ WKV VVPHWDLFDWHYV
$$ FRPSDULVRQIVQRRWPWWOQGLFDWHGHWPDWS REXOEWLRQ H[FOXGLQJ WK
JHQHUDO SRSOGLMW LWRHHHRMGHU O\0 WEH & DORMERUSKLVP LV DVVRFLDW
07+)5 SRO\PRUSKLVP LV DVVRARDWHBG LUK DWKHHGRIR D)X W W KFHRUD K MIOQX\VE U
IRU DQ LQFUHDVHG IRODWH FRQFBQWIHUWNYRPS GHBWIB @ VRXQ BOMME\G P H W
FRQILUPHG WKDW FRPSDUHG ZLWHKTWKHHES WRQARBHSWLIWRBG XQGHUV\
07+)5 HQJ\PH DFWLYLW\ RI WKRVH KILQ\GK WKK H& IRIRLFOWBRIQ
LV UHEXPKMGUR[LPDWHO\

,Q WKLY @BHOWPLY QR DVVRFLDWLSRQLEHW@HH® 07+)5
$ & SRO\PRUSKLVP ZLWK SHUQLSKHKUYYWORRRAROE DARW KRYH EHHQ SRVV
FHQWUDWLRQ ZDV IRXQG LQ WKH QY& ¢ WK RMHHYERQRFH 'HYHORSPHQW
JRWH $& YV $$ KRPR]J\JRWH L&& &BP %GL[E)QG@QG%’?DDQQ Ul 6RQ &KDQQDUD
QDQW PRGHOV $& R@ DOOSHWG LY YHYH 4DV IXQGHG EV WKH 8QLYHUV
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SUHVHQWHG RUDOO\ DW WKH *ORED-WFNVRQRG'P WHWERFEE ) BOGHEQMRQ 1
RQ oDA'DW WKH 2QWDULRIJBHWAUYQDWAWERBIORYQ $ 6HHUV 9 %HQQHWW ), (JOH
*XHOSK 7KLV ZRUN ZDV VXSSRUWHG E\ WR P SSQH[Y H. QW R DREMEUXRID S RN WHHH @ HW H O
JHQHWLF SRO\PRUSKLVPV LQ IRODWH SD!
$87+25,6&/26856 Rl SURVWDWH FDQFHU DJJUHVVLYHQHVYV
7KH DXWKRUV KDYH QR FRQIOLFW RI LQWHWHRMW LQ UWJDUGV WR WKLV SDSHU
7KLV VWXG\ ZDV VXSSRUWHG E\ WKH 1DWKRQD® 1BEWRUDO 6KLHQFHEHWRBGHQHWH)

RI &KLQD + + UHGXFWDVH JHQH SBBFXRWSIKQIW BW B JED G
+ DQG WKH 1DWLRQDO .H\ 5HVRDUFKLQ Q&K LHQH OIR SWP\WWA BW DR DICHV LM Z SDUF®
JUDP <(& &KLQD *\QHFRO 2EVWHW GRL Vv
5()(5(1&(6 3LVKYD 65 9DVXGHYDQ 5 (WHPDG $ +HL
$NLO]KD QIXVIN $SQDRP\QD.OLFDPDQFXORY,VPDLO 3 2WKPDQ ) .DULPL ¥ RDEUL (
=KXPDGLORY = 5DNK\SEHNRY 7 +D\DUR+®D O0QA DODHAKEBRO\PRUSKLVPV LQ UL

0 7DNDPXUD 1 *HQHWRG®GSGRIWHUPLROQYWMRBDIBHHKWMHFWY QW - 0RO 6FL
KRPRF\VWHLQH OHYHOV LQ .D]JDNKVWDQ SOWRILHQMWWPVZLWK EUHDVW

FDQFHU $QWLFDQFHU 5HV 6DLODVUHH 5 1DOLQDNXPDUL .5 6HED)
$XQH ' 'MOMPHIULQL + 5RQFR $/ %RJHWXWHQBHS$SFRMWDPHWK\OHQHWHWUDK\G |
* OHQGLODKDUVX 0 'H 6WHIDQL ( 'L HS\RIDU FKRRIGFDMWIHQ L RWIDN HF IDQ@QFH U SDWLHQW V
WKH ULVN RRI FWQEFHWFRIDWDRB VWXG\ LQ GRL M [

8UXJXD\ $QQ 2QFRO GRL DQQRWQIFQ GHU 3XW 10 *DEUHHOV ) 6WHYHOQ\
PGT 7ULMEHOV )- (VNHV 7. YDQ GHQ +HXYH

'DO\ /( .LUNH 31 OROOR\ $ :HLU '* 6VRMRMQGOFRRERWHPXWDWLRQ WRI RCKHWPH V
OHYHOV DQG QHXUDO WXEH GHIHFWYV UHGCAVEDWH. RIG\Q HR UD QUB G B QWIMR@DIO UL
-$0% GHIHFWV" $P - +XP *HQHW GRL
(VIDKDQRBIHU ($ &DXGLOO 0$ +HWHURJHQHLW\ LQ WKH

SUHYDOHQFH RI PHWK\OHQHWHWUDK\BUREROD W H7 WHG X3F V&IXWH. VIHHIH HQ % 6
SRO\PRUSKLVPV LQ ZRPHQ RI GLIIHUHQNFRQXQHRHWRESYRO\BRUSKLVP LQ PHYV
'LHW $VVRF GRL MDGD UHGXFWDNH DVVRFLDWHG ZLWK GHFUH
5HOWRQ &/ :LOGLQJ &6 ADIVOXUQIHYY TREDLVY BVH\Q BNV D E

%LQNV . 7DZQ (- %XUQ - /RZ HU\WKURFQWH IR®DWHLVY DWHYIDQGHRJIJUDSKLFD
SRO\PRUSKLF YDULP@DWE A QHEBY DK 8 LYWMRFADOWHR®Y RI WKH 07+)5 & 7 $
ZLWK ULVN RI QHXUDO WXEH GHIHFW SU H JXQHIQHF\S RR\® RH KM/ PHVW RE&KR QHVH S

GRL M \PJPH DQDO\VLV 3/R6 2QH H GRL
&KDQJR RLVWRQ ) %DUEH ) 4XLOOLRMRXUQRMNSRIQ H
3ILVWHU 0 HW DO 7KH BROBFWI!&I &ULHGPDQ * *ROGVFKPLGW <HKXNGIBGOD QC

PXWDWLRQV RQ SODVPD KRPRF\VBWHHLKXE -DH®EDH\ 6 OHQGH® 0+ .$GURQ
PHWK\OHQHWHWUDK\GURIRODWH UHGKREMAIRH DFPXMWDWLRRQ KHDO&K\ LQ
VXEMHFWV %U - 1XWU PHWK\OHQHWHWUDK\G URDR/YVRWIHD WH B ® F X
'"HYOLQ $0 &ODUNH (BDOQMUNV +DOVWIB®D&PD WRWDO KRPRF\WWHLQH DQG IRO|
,QWHUDFWLRQV DPRQJ SRRHWRESOLYPYJLQ IRODWH
JHQHV DQG VHUXP WRWDO KRPRF\VWHIUDHRFRQFHRWR DWERIQWRLYQ BDVXGD
KHDOWK\ HOGHUO\ SRSXODWLRQ $P - GOWQ LIHKQWI @K LUGWHUDFWLRQV Rl FRC
%RWWR /' <DQJOHWK\OHQHWHWUDK\GWRNDBEW--DSDQHVH ZRPHQRPRRGKHP %
UHGXBWQMHYDULDQWY DQG FRQJHQLWDO DQRPDGRHY D +XM(EEUF
UHYLHZ $P - (SLGHPLRO 86%$,20 'LHWDU\ UHIHUHQFH LQWWDQHV IRL
.DSLV]HZVND 0 .DOHPED 0 :RMFLHFKQISDFALIQO HZIWPHALQ % IRODWH YLWDPLG
B8UDFLO PLVLQFRUSRUDWLRQ LQWR '1&LRIWQBX DR W KRR GIREQUR Q G V
ZRPHQ ZLWK SRVLWLYH IRODWH EDODQFH GHSHQGV RQ SODVPD
YLWD%®LQFRQFHQW WPPIHWLKR Q ¥ CHWGH W U D K RXKIRR2B O BWBIVRQ :* )ROLF DFLG LQIOD
UHGXFWDVH SRO\PRUSKLVPV $ SLORWXWF¥REBH RILSWHIQDRFKHBP - &OLQ 1XW
GRL M MQXWELR 6
&KDQJ 6& /LQ 3& /LQ -. <DQJ 6+ :D@KDYUS /L/BWWOH - 3RO\PRUSKLVPV LQ Ji
5ROH RI 07+)5 SRO\PRUSKLVPV DQGPHVWDERDOLYRYB@Y FIRORUHFWDO QHRSOD
GLIIHUHQW SKHQRW\SHV Rl VSRUDGLFSEBRBRURGWDO FDQFHUV ,QW -
&RORUHFWDO 'LV GRL Y% /HH & +DQ ' + -HR@®R 0 1D & &KDH 6/
[ &KR 68HUXP KRPRF\WWHLQH IROMDWH OH)
&DQGLWR 0 5LYHW 5 +HUEHWK % % RIHVWRDK 8G UBRIGIOIRW 5 & HG X FW D V H
IXWRQ ' HW DO 1XWULWLRQDO DQG.RHBB IVF KGEHRSHKWH@IFQSWDW RHQW YV  1H X
YLWDPLQ % DQG®HKRPREDEROLVPV LQ $QHMODQHWXEM\DUDMOT + )5/ RIDQ BlOIRO* -
GHIHFWV D PX®RQWHQR®HWWKIBMH $P - PRGSKHQWW DR LQV DQG K\SHUKRPRF\VWL

$ $ GRL DMPJ D DQG PIDIIGIGHDFXWH P\RFDUGLDQ@SLQIDUF)
5RIIPDQ -/ %URKDZQ '* 1LWHQVRQ $®ROOICANKORQ ($
6PROOHU -: *RIl '& *HQHWLF YDULDX|DRG DNVK URXFIK RRMDIDVMWH R1 7 DOOHOH

IRODWH PHS\DDERZIL LQIOXHQFHV QHJIDWIHGRW\PISVDRP D7 O)BFXBROHOHY DQG &
VHYHULW\ LQ VFKL]JRSKUHQLD 6FKL]R$IQRWNSGIODW 07&) DRF¥V DPRQE KHDOWI
GRL VFKEXO VEU MHFWV LQ 7XUNH\ LPSDFW RQ KRPRF\VW



07+)5 $ &SERO\PRUSKLVP DQG IRODWH FRQFHQWUDWLRC

WXV DQG UHIHUHQFH LQWHUYDOV &HOP -%LRFUNP+0X@RKWRL <. &KRQJ 6< 2K
3RO\PRUSKLVPV LQ JHQHV LQYROYHG LQ
6DIDULQHMDG 05 6KDILHL 1 6DIDULSGNDRED 6'H$KODIWNIRRY KLG FRORUHFWDO
EHWZHHIQSWRUFRUSKLVPV RI PHWK\OHQERRONVIIDK\GURIRODW H
UHGXFWDVH 07+)5 & 7 $ & DQG 7TVD®JJIWOH'HYLQH 2- &RUGHUR $0 0D
DQG ULVN RI SURVWIRQM BFERQFHWX ®\ FDURMMDRMH- OHUVHUHDX 3 HW DO $VVE
GRL SURV EHWZHHQ WKH PHWK\OHQHWHWUDK\GURI
%LVHOOL 30 *XHU]JRQL $5 GH *RGR\ 0§!7(SROORRUSKRRE DRGDEMMH FRQFHQWL
+DGGD&GDHYDOKR 90 9DQQXPFHUWHGOMDUHBRBRWLF UHY IDHZDODQIGY PRAWBV UL DO
(& *ROBRBUWROOR (0 *HQHWLF SRO\PRESKUYPWLRYBROYHEXGLHV $P - &0LQ 1
LQ IRODWH PHWDEROLVP DQG FRQFH@RUDWLRQUMEIQPHWK\OPDORQLF
DFLG DQG IRODWH RQ SODVPD KRPRF\VWJHOGBH D@G VIWHNRU\FRURQDME 3RO\PR
DUWHU\ GLVHDVH - 7KURPE 7KURPERPWWK\OHQHWHWUDK\GURIROHW@ M HM G X F\
Vv PHWDEROLF VLJQLILFDQFH ULVNV DQ!
7ULSDWKL * 6DQNKZDU 61 6KDUPDUB.TX®WDHEXWOWM 93 XWU
$JUDZDO 6 5ROH RI WKURPBRWHRH UL\8N YDRWRWBHORQAEQG0 )JUHGULNVHQ $ OH!
QDO GLVHDVH &OLQ $SSO 7KURBREHPHRIW * B6FKQHHGH - )XQFWLRQDO LQ
PHWK\OHQHWHWUDK\GURIRODWSH!UHG XFW
<DNXE 0 ORDWYHHE&DBXGKU\ % $]DP , & TSERIOPRUSKLVPW FIDROM H ®IDAHPLRORJILF
03 3RO\PRUSKLVPV LQ 07+)5 06 DQG &% “JHQ@HW DQG GRL Vv
KRPRF\WWHLQH OHYHOV LQ/B6 23QNLVWDQL SRSXODWLRQ 3
H ORXVVD +1 +RVVHLQL 1DVDE 6 +DLGDU
=DSSDFRVWD % *UD]LDQRD@WRYRLEFKEOPRL6%0 )ROLF DFLG VXSSOHPHQWDWL
ODVWURLDFRYR 3 ,DFRYLHOORREVWHWWHEHRORIQWY DQG ULVNV )XWXUH
OHWXNQHWHWUDK\GURIRODWH UHGXFWD&H O0GRE & 7 DIRE®
$ & SRO\PRUSKLVPV JHQRW\SB IUHEXHRBOHDQ: ®WBRGHV $ 'DO\ / 7UD\QRU

WLRQ ZLWK KRPRF\WWHLQH VREWRODGH HHWHOWRIQQ3PL GIBOHQJ -( 6FRWW -0 3

,WDOLDQ DGXOWV &HOO %LRFRHP JQIFMWQPHWDEROLVHG IROLF DFLG LQ D V
FEI IROLF DFLG IRUWLILFDWLRQ ,PSOLFDWL

/X 4 -LDQJ .-l¢k &KHQ :/ ;XHROPAWR IRUWLILFDWLRQ" %0& 3XEOLF +HDOWK

SKLVPV LQ WKH 07+)5 JHQH DUH)DVVRFLDWHG ZLWK EUHDVW FD

FHU ULVN DQG SURJQRMINRIQ DXERUQWHLROBRSMGR -& *UDX 09 +DLOH 5: 6DQG
GRL Y% 5: %UHVDOLHU 56 %XUNHVE® OF.BWRDRQ

'DQJ ;: /XR </ :DEKDQJ < &KHQ 4 &KH®J XROLF DENG BQGURVWDWH FDQFHU |

$VVRFLPDMM/RHQ 07+)5 $ & SRO\PRUSRRVGRMQBG FOLQLFDO WULDO - 1DWO &

QHXUDO WXEH GHIHFW VXVFHSWLELOIGRL D PHW@QBDGWSEY $P - 2

VWHW *\QHFRO H GRL M DMRJ -RRVWHQ ( YDQ GHQ %HUJ $ 5LM]OHU 5

EDXP - 6WDEOHU 63 $0OOHQ 5+ IDHWDERC

9LHO $PBIMHVYH / 6LPRQH ) &DQJRQLHUFLHMQRIDMBBRILYHREDODPLQ IRODWH DQC

9LVHQWLQ 0& 9DOOWRYVURLREWHKIUR]\JRFEWY FRPPRQO\ LQ HOGHUO\ SHRSOH

DW WKRHWK\OHQHWHWUDK\GURIRODWH UHGXFWDVH ORFXV LQ

KXPDQ RYDULDQ FDUFLQRPDV %U - &DQFHU



