L)
1JOGI, Viol. 21, pp. 76-85, Sep 2018 / L,suu J o s 1YY oo 559 ye doliofrg (¥ F—AD 14mb0 (53 g o 0599

G\)be ‘/

Ao (Bl ggm 9 (0w S8, 5lo (il (2L
ddlo dw 3O oM To 33 (2 9Ny jO 02y b J0
S lodwws 59 30 ardllae S 15,10, p90

) Y _Z %Y \
Slplaaslgpm  JFols dodw S50 (60,5 doguare ¢ Lol o o
Ol dguiin (i (S ple olBiils ( Glelo 5 (g ki oaSiisls ( Glolo )l ulis IS )
Ol dguiin (i (Sop pale ol8iils ( plole g (ki caSisls ¢ olole 09,5 JLoliul
‘)Jl A.Q,.u.c “\W é.w).i f}]& cli«.v‘o s(_;«:fl o«.\iwab ‘L) )&.M)'Lw ULLM )5}4 “;LQLGB L) 3 03;)1.!&[.‘*03‘
Ol edgiin Wi (S pole olRadls o olole 5 (5 )liw  0aSTidls (5 55,L cllags (5 55

T S

VWAV PNV s gh e gyl VYAV Y Bl o g,

oz Sidesl 9 Sidndsl 4 azg bocwl gilol o (ob sl il (Mo, taonde
Sl o Jalge nl (lulid (@ 98an (5] 2 odle a5 Wlosd () 18,5 Lo I (rrmy b (qucnedSTo
5 o Sk Sk G 2l Baa b pol (6590 addllas oS gl B Do 355k (Sl (b, el
2 ol )10k pgs dsle s 53 (oueedSlo (255 )3 (o> LS bl (SN S gigm
SID Sledol slaolSol 51TV LYoo Sloyojb ,o cdas yo lallas (yi8h caa (55950 anllas opl yo 155 5o,
oolizwl Google Scholar ssxs 550 oizen g Pubmed Scopus Elsevier Weily online library
BHCG : Jolis )b sloosly oS 51 s 590 oyl 5 onedSl (b 4 Ve soles a0 Slitws (sl
155 9 33 40le A icaz ) 0bpS 1S (BT sinn i o 5la S o 1pnig gt T A 05ST A gt
Uterine artery Doppler serum markers :jols owdSl Gloofly odS g caedlSToy
Activin A f-HCG AFP Second trimester Preeclampsia prediction .ultrasonography
s ool SLlS ol Jleis! oluS 5 4w L INhibin A
5 A ST el anlllas 8590 sla S ke o a4 Wog At opl LSiko ilize Sladlhae mls baxdl
S ool @0l Vb (S 5 ol L) ougedSToy (2580 0508 e & AFP 5 B-HCG A (e
on i Slr LS s G plsre @ Ol | 05k s dale w55 (sem ) (LS ShIS (B S s Ll
2y B4 sl U5 )0 (oS
5 Akl byt (BSgan o08 Slasie ield Sy (098in lasHliml (n nee 1S Aol
Yo Sy g Comibaz b ) (oupdllopy (29K )08 e @ b Sl ol 5| Siged 5 axdloo )5 log
LS oo o2l 2

o 1S Lo« I3k pgs anle aw LIs (ST gigu (uensdlSTo 1 gualS lalS

1Sdg I Canmny £ DV-FAONNDIN 100l ol o eguiin (S pole olRils ¢ splolo 5 (g bius 002 £65,8 doguara 1L K0 Jgdumno Oiauns g3

kordim@mums.ac.ir



.

oS 0 3 (09 9Kl 50 (Sl T gigw 9 S5l W5 b3,

5 bl TF atin 5l L3 Moy (395 €92
VE aio 5lam uyps £955 b ol (oMo
Eor0 b gupodlo (V) 050 atin 5,0k
S SIPl g Cwdbsds i w2l d9eST b (095
A ojls bls )l a2l slacl i S
5 Cir (oSl @ e Sob (mle slapl
(hlie 0 (7)) Wgd oo geilanST oyl Jalse oy
sl Jalge 5l Baae Guypd 958 b (quradSTo
3 S Joos 5 s (Bl Ml 5 Ls aiile
GRIFl 4 e &5 dlioe (BB (cednnd s
gl (ol el 4 ol (Bgje ol
b poba lal jo o8 iz )0 Guissl bg sl
ooy el b (A A) 095 g0 w005 0
ol e st 5 4 ) 4z 51 i 5 50k
e b e 4y Yzl eyediSTo Lol ey i

AR oy 0 S felge 3l slacgaze
bt & eoaete glerdan slaosel (sSU
B kil 99 9 SIS eeedSToy i
b el a8 5 Oy ool Oladllae (Vo) wilas §
oS wigh Lol (598 4 pais 5 Syt (slagge)]
sleailes oSl 51 8 1) gy 8 iy Slas
I oy g (raptay igd ol SodS
cle (Y 1) aiS plete Sy lis oS L
Sl W oMoy sl planog; (6 Sy
lapssy 3 osial 5 iy sl Sl ol
oj90l alawlic .(VY) Canl aisS 6,80y Sboyo
oy 9 St e o loole (o3l e
5 Sk S S slaung b ki (wpedSTop
5T 5 el (pSelail lagyyslid ;Ko gy
) modSToyy )y 00 j9bods a5 290 0 plol (0!
9 g ayan 95, l il g a8 e lulis
Jo ol b OVF AY) o5 ol S g ol
Gk 5l ale o5 i alagts; Jlis 4 ol
Iy omodSToy 4 Dol Jas Soxe 5o lyole Lyl
“oy aS sl 5l g (Vo) auas I)8 ol 550
bli)l o chz gumb et 0)Sles 5 00, b (oS
NN N R K R

4

PRV

Sl o)l jo b asle p Sali ( cunedSTo
ol cde a5l (So isie 9 Snps> bolyen &
bsgi ad)le (pl 0gd oo Cgmme S0l (U5 yeg Sy
Sk S S plpe 4 Sl Sl plole
eedSToyy (1) cl oad e b cedle
Soge & a8 (V) Col (93 5lid Pl g9 (n jals
ok Ve 5l G b gl Sgitann 55 L23
booger ek A0 Slgiuls 93 )la8 g oger
Voo Olme & (nSgn ool @0 b olyen i
@ gy Cewd boasels VYLl s 08 e
O slul d9g bog ol po i b oY sl
slodiges 3 gws ;o S ke Yo ol
I an Ll elayls o Ve amm) Lol ol
LSl (1) 0580 iyt (5)0)h plwy atin
5 28l o 3l g o)l 1Y dga j0 cadnew iz
odisS Wagd Slowiid b geeedST Chos 4y Wlgs 0
Sy Wiie 4 STy (F) W iy ol
(IS ok sl Gle psl e 3 509 S o ol @it
bopedtne jsba olole jegSe 51 70200
155 el ilies Jolge (0) Consl Lasi po nnsodiSTo s
G oJle TVl i e el oSl g
Oy o golatdl g (eloixl —Jasmo S5l )b
Sl gmoASTo yy (V) W ls cdBs casedSTo s 59,
Jolge «sy0le Julge (i Jelge (ot Jolus
Seigdggel slag, Bl 5 i)k b b (B9
- s Jols Baae oVl g Jad ol 095 o 30
S @ e &5 Col Dbl 5 (Bge g (B o
@ ol g ol JLbgal o Sles 3 2y JL
ity Ss e Bye LS 4y azgs b Loy
Yz a5 sl g, pydiw SO unadlSTo
Sbml SlSe Sigdnidsl e 0 adpen
odezmny Jolge 5l slacgorme Jolas 5150 oSl w09 oi
2 Solew iz JBSN 590 cune &5 w03 £,
G 1) oMoy ldllas 51 5 (F) Conl 5 b0,
5 2 s Wlon o pleie g)lem 90 Ojge
L (2 oy (7)) WS (o0 rog 550k



son g ale aw o cuedSToyy ooKiy o
(bl aslllas 4y 3555 lajlre ple dg 05S
LT iges pz 5 g, wie wdlanl o astie
5 Vlie zg5 lajlae g Slalllae (gySazs
do ol ;o ool @l)l OYle (00w 4 ol 5 Joli
pas g diged @S ez Dldllas o SBL sleosls
g s o SYlEe JolST (e 4y (g s (S

550 gloeslgads 5 gziin (o3l l ulol ol 5o
Slodlfl 3 syrse Ve bt g ol
o] Cewddy SYlae (pglic o dugd oo oL Sledlbol
Bd> (5515 0)lge 5 (ouyn il Ol Sign s
80 4y oaile Bl OYie 00 s> g laie e
b oy bage e SYlEe g 28 8 dalllas 0,90
5 eoon Sl hde Y. L5 e ol
Gy 20,8 el el SWle il & s
o s dl Jole ol l Sow 6055l
oo 5l Jie Sjgo 4 g Kaagh 90 ey b
ol o, Jds «oVlie g9 pas Dygo 4o 28,5 alol
SERsh 99 (e S ST a5 (go)lge jo al SO
235 il pges 88 Lawgs dllie (o) Sl 352
ol ite Slallla 45 bgs o SAeMb] day al> o 4o
Jlo cllan ol Jlo llia Slyte 3l oimsi ol
oz allae plol s wallie go5 callio Lazi
i s 2l 9500 S le ctie 4y (Sal> s caigas
25,5 i 5 s b 5 5 e

Lasl

dx a5 0 ol alie YV - olows adsl ez o
)‘)9 oy é)yo . VYO eLg)‘)S.: b)|9a BA> )‘
@3Sz g Olgie owyn e slass Gl 5l as 2SS
5 s 050 elS e ka5l ousle Bl allis YO
L ol pae Jdoay allae ¥ oslass ol 5l as aizd 3
asdllas 1Y) i YY LL o g 3o allie JolS e
~5,90 adlllas ¥ KanndS adlas ¥ Seaw]
)90 (5‘)" (‘5‘OMLM u)g.mss daxlas &J 9 6‘..\.&[....:
(O JS8) wias ol Soledingns

Sleess b i Sl plelis
2> SEdligdy i Cgne p2les Sl 50 Soidls il

(V0 el 35 pate undl ol jan (5l Ll
Top odm el 9 Sidmidel 4 axg L
S Wload oy S 5le 5l ary el (gD
OSen Jolge (nl plolid (9t A5 » el
w02 ooy 335L sl () pesdlSe ol
sl @l 4 65k @ ol Jb 0 4z Sl
Olgi a5 el el el 0058 cenlie b L3
sl Lol 5l S5 by bSlesn 51 el
Gaspe Allae 10 0y ey candlSToy oS
9 o sl BB oLl Bae b sl
on @i 0 ooy Obpb bl (S5 s

A pleil 65105 pgo dale dw jO ST

SLITIY

5 ebai e Sldllae (28L Cgz (59,0 addllae (l 5o
bl slaoll 51 YNV B Yoo Sley o3l
Elsevier Weily online library SID
S L$ge emes g PUDMed Scopus
SYlis pled ol pls s ooliwl Google Scholar
3,50 VYASLANY 5o, B AYACNN 5 onds pisie
A 890 SVl & (plws gl 0B )5 13 (o) 2
o951 A gl 1 Jals ol sloosly oS
Ao G5 e oy 5o o (g b ITA
e Wlop (298%5 9 pgo anle (oo (L0
serum markers : ol  owcdSil sloosly oS 4
Uterine artery Doppler ultrasonography
Second Preeclampsia prediction
Activin A B-HCG .AFP trimester
SllS opl Jls! oleS 5 aes L Inhibin A
Corol> ule, SSlas 4 jglaie 4 ol colaiul
Yl soled [0 oslaiwl 5,90 aubo Cow d (g
4 oy ond Sl g8 sorte ;o 5 (aye
W33 oy p Syge e 5B

widly bl o cnl 4 SYlEs 395 (Lol Lae
A 0g (oS L (o )6 0Ly & sl lac) bl

o> Ol bl (ST gs 5 sopm oSl K

4

Ohed g HLilbll o 0 ¢



.

oS 0 3 (09 9Kl 50 (Sl T gigw 9 S5l W5 b3,

alel gomiiin g ead
3l S

R'dJl_E.c Yes) __..C‘I.-' & yae ‘_gl_ﬁﬂ'l_i'_l_;_;

Lles eylze |5 aloass

;

mele sl glead lolid &WIE.

(alZe V=)

(allZe YY) liaam oylae Bis 3 ame SYIEe |5 olass

l

(aJlZe YY) e._\_'-l_clfﬂ__- iy L e._L_j_‘g- I C'._._r.

el e i YO ol

h

G ety
w| (allEe V) b e oo SR Bl
H
HTH ‘_:q}'.: a ‘_:uzl_"r et ety |__' allEe ¥ e
- (allze V) axllba. 4. LYY ‘_G;I_QJI___LAE L __";._-'.;:.J PR

[ I

yo e dalllag dy allze YY 84,0
S5 o e

(allEe V) allze oS oo o

‘::'_i_c Ede =

w‘ o 43‘)| Y Jj& )\b w%‘o;: @51""‘")

S Lo 59 50 4 Slafllao 9959 Jolpo &yl gld - S

2 o>y Ol bl (B S g g oo oSl

ooy (2950 50 (02 (b SIS (B S igm 9 20y L slo A (w2 3590 SY Lo NS Y Jgux

Qﬂjslﬁ‘;].ebw

s Lyl o> Sk alllas g9i OB g
(aia)
59995 (smeNSTo 5 YysY B-HCG (INH-A AFP azan VO-YY SSiean] (YY) o5 g oy
ST s b B-HCG JINH-A AFP azin \Y-YY Ssoass] (1) o5 g Lo
goall o) Ol 9 SLenS 5
s NS0 3 \Ve- -HCG S dalo dw
T p F oy 3 &Y (Y1)
oo To 0-A B-HCG aia \F-Y S (Vo) OB 5 et
)S.'m..\.;ﬂl
oo NSTo 5, VA¥ B-HCG azan V5=V o] (V) ol Kew 5 5036,8
-0 Klol> y95 L2 B- . . aals o
29 el 09 YYo p-HCG _INH AFP wiam VO-Y - 6/ ')fA (VoY) o) Sen g cpodyguo
LY ActivinA Soands
s gy Mo
o= Hb‘f‘“‘“ g V¥ B-HCG .UE3 AFP YRV BB (P 1) oS g sl
Sg) Syl S|
7T R e e \¥5 B-HCG .E3 AFP win \S\A (SoassiS (Ve oY) oKt 5 sl
ovRS
w%lo).n Y& B-HCG aan VF-YY )iia..\..j (\“ . \) QIJlSA.m 9 C;)JJ,.J
iin 10-19 atin AV
. Zam YY-Y+ cazin ) Y-YO ; DL OVSNTENR g

NN VFas ActivinA INH-A o = Sioasy] Jsb oo 5 Lt S350

BV 5 )l b ain YO-YA

Olesly 3hass atae

KX

¢



o NS £AD INH-A $-HCG atan V0-14 SBoands (Yo ol g Lds ST
smoNSTo s 2 ActivinA (INH-A 9o dale 4w e (Yeoo) Son g oug )5
B- ActivinA (NH-A
(ain VF-VA) oS L -
S o 5y VAY Shls UE3 AFP HCG ' SSieans] (Y 0) o )52 5yl
(ain YE-Y£) Ll
(RI,notchy i
ST oA ActivinA INH-A Ye Sieas,] Yooty ollSan 5 g
oS lo 2 L S0 (ARRADIN 3
: > [RI.notch) s BASLRSY oh 9 92,98
IUGR N Y510 Als AFP HCG (22 WD) o5t Siouy| Yeod) oSen i
5ol (Y++0) &
A motch) (azim VA-YE) Ll sy CUTeR g Sk
NSl 53 Yo RD Lbls aan YE-Y7 Sieas| (YY) o, g jlosS
SGA ST )
Nt RD L Zam YY-VF Sioasy] (Vee) ohlSen g ¢
i Llsss 4 IUFD A e e Lo s oal8
anotch Pl RI) ,L! e VY 5l LS o
NS To 5y YAAA : A o) asia T J3 3955 (FY) oen 5 Sloo
‘ ' (bilatera notch (axin VP[P Loy sloaali
- \ PSV RI Py Lls aan V- F e Dy e
oIS lo . S0 ¥-V0) ¢
e loy EDV win YIVE sy ob 9o
IUGR ST 5y YV /D RI Ply L1 aan Yo-VF Sioas|
9 e lon A oz (VY) S g ool
NSl 53 YY- RIPH Ll aan \F-Y- Seans] (YV8) o) Ke g g0l
S o 5y Ph ,Lls azia YY-Y¥ Siean] (Yo V) o5 5yl

-Yf s MOMYD 5l oo B-HCG polis a5 ols oMoy s HCG

Ohed g HLilbll o 0 ¢

Ul 30 ) cmsedlSloyy (s8] azim VY
R A A
B-HCG o T (ialidl as wsls las (Y- Y)
A ol (19095 Ml g0 o b (5,10, des jo
O 5 s OA) ol badye jlien oypo
B ol bls)l oy Olgie b (imgn o (Yoo ))
&3y 2 smedNSlo s 590 b 510,k ils oy HCG
Rl az )5 s S eaaline o8 ST 600k o YF
O 5 610,k pgo dale 4 13 B-HCG sy sl
e Wlo a9 Wog (ol (SelS Jl l A
oz oseil ol s S wad D el
@85 ST g WSy piR0g; Lol
AVF) wil oo canlin

cnsSSTo 53 3 AFP

arllas Sy 5 ooty ] anlllas ¥ ol aalllas B b o
55 b oeBgned W (g pole oy ialidl ¢ Siansds
(VY Y AN OV 00) wb anb cawodlSToyy so
ol SRaadS sualls oy90 adllas ¥ oy0 a5 b o

¥ GSean | asdllas £ Jolis ool plosl Sladllas ales o
5 ,0ALs38 gaalis -0 50 dxlllas ¥ SKiaids aslllas
polae ili8l ony Sy cuelis -0 00 adllas S
@ o Dl b g, pgs ans o B-HCG SO
g il (VO-YY AY) culs blsy)l gwadSToy,
o o P-HCG g Sejlail L (Y++9) o Ken
ol o,k 5 YAY (g, p aan VE-YY g bbb
Sl pgo anle 4w o B-HCG S Soslail as” wss S
W ailes M cweedSloy 4 a5 JU; oty

el o el St ¢y 0 £950 b anedSTo 05394
L ,s 2MOM™> B-HCG iy ahais aslllas

fSen 5 ol adllae o Ll (V) 39y oads aib S
B slp (b alabi e (28,5 LA 0 L (V4NY)
2 2MOM 31 3YL golan 5 o o5 HCG
oeWlopy 0394 (uedlSTo . YL 590 b S e

Gl ol o (atin YF 5 cwnodSTo s 59,0) ()09)
Ol (V1)) oS 5 Lis ,Sousy] aslllas .(10)

! Multiple of Median

4



.

oS 0 3 (09 9Kl 50 (Sl T gigw 9 S5l W5 b3,

ol 50 b e (I3l o ST s LET 51 e atan
(Y8) ol 0,155 TFIN caeodSTo 33 5530 3l e anlllae
Ol g b o (V2VY) LK 5 (pudl asdllan o
s ol L ELISA S5 b pgo anle aw o
g (VY A0) 09 bL3 |, 16,055 (gueNSTo 5
caals - 0550 adllas o (V-0Y) Ken
A G5ST Yb mlaw @lilSul o 095 Kiaids
b o (Shal> o Aall (55 )Lid am j9 (RIBIL
A Getn) (o o G j5S e andllas o ozl
Sldgre LU (cuedSTo py £33 5 pgo anle 4w o
3559 Sbyke Bkl 5l ey 293 leghy o0 (Vev )
aS 30,5 o w0g)S g0 slac bl mhaw Sloges 4
pgd anle 4w ;0 A gl g A paST (6 505ll
O3 50 1y (omedlSTo 4y (g 2Dl Wil 3 (5500,
(YY) wS ooy HhasoS

2 Ol Al (L2 Gy sla oSl

Sl Bl S g op)l8 (Soan] adlas 4 b o
Seolse @ ol pgd anle A o pexy OlD
YO XY AF) 0 ol el LB oS¢ cus
O 5 55,58 9 (V4 +0) oL, Ken g puol (YA-YY
Toe )‘ J...S Bl cvolive 4 Ludize (Y+oV)
D8 pg0 aale 4w Gl 8 Sgen o \g_i,,.ly;..;lﬂo
ax)llas B (Ya ‘YY) o)b ‘) G“‘M)’{S‘o)‘ @BKM.».’
PL o5 cor ) s s (710) o fSad 5 0
aw S oy 4 losk o3 Dbl e (Olre el
J8 SIS L3I olyen 5145 00 (550050 pgo sl
A aelss eog8l ol 35l sl Slsiuls zse |
Nz (60,559, o (V0 0) ol,Ken o Qﬁ.&oﬂ (V)
5 o oSl coS S i D)8 (o)
ulfl wa WW‘OI’ 6‘)" )blo (ST CAE
G 5 oy sla S le oS 5 &S Wo S IS
My e Sgap ) (oWl p (25K )08 I
Oldlas plo ol jo cablie ms B8b 51 .(0F)
5 sbze Ko adlhe 55 0 aSgsbar s S92y

! notch prediastolic

,ansdS dslllas o (VY NQ) 0y culs a8 bLS)
Mo Jlow VF7 (g5, 52 a5 (Voo V) LlSen 5 sl
W o Ol GeSiles e plowl (ccsdlSTo &
e MSloyy y39) £950 b Ohlew ;o (s neid
O Caws (TVaan 51 L8 ccdSTo, 5D ayais
Sl sne by o pudSTopy )00 £9,5 b ol lo
Ol g gl Ko adlas o .(VA) 5e YL
Slow V¥ 50 (nag pgid W gl anlie b (Y- T)
il pyoin b jleo YY g 0ol cedlSTo 4y Mo
55 5 e gl oy s ;5 (gl sire Doglis
Gaals 550 dslllas ;o (V) s cdwlin 09,5
Soy 2 4S (Voo 1) Ghlen 5 umgs Sanlds
0ud 0233 ploj Dde Yl 5| (yKed ooy sladiges
=0y b jlen YA (g9, pol S able a0 -Ve (glos o
03 V00 5 (Shl> g3 )lad bl TV (qucndST
plsl (6olo)b V0=V e atan )3 anebs (95 ,La8 Ll
Wl oy b G Gbme bLI sl
(YV) 053,55 o0lie _enadlSTo 5 g (aiig st

A astial 9 A (9255
Y}\&@@uﬁdkﬁe@.im&.a"&)o
S92 b ooylol pgo anle dw ;o A Oyt MOM
Sl olyen y0y095 (guedSTo yy 051541 guedSTo 5y
5 syl anllas g0 b o a5 b 0 IV A0
sobs (T++0) hlSed 5 a5 (Feo¥) o Kan
asle 4w ;0 A il g A pgST sl cut-off
5L VAMOM 5 ViIWMOM s 5 a0 osls,b pgo
(YD YY) Sidgs 1S y55 1 omeMSTo gy (sysSiiy )
318 i (Ve e o) olSam 5 Ll sST SazsiS anllla
@95y 61y Vb ol b 6,5 o A gl oS
Soeanl Job adllae jo0 (Ye) sl cwcedSTo
ghw owpn Olpe b (Ve 0) GhlSen 5 Lty Soige
oS STy ST 51 L3 A el s A (255
Slosigni b ol Wl L5 05 V5 5,
win VY=Y azin V0-)A aiin AVY 5 o
losly 5l A azim B-1) 5 azam YO-YA cazin YY-Y-
o polie &S WS asie 5 0b Sysleexr
YA-YO g azim 1018 0 A gl 5 A pyeusST

¢



2 Wl 5 5 B HCG o (e g )lostne
rhw &5 Shgorpa b 8l g lo,b Ye-YA s
Gl eaS oeSin wlg e YU B-hCG
(FR) 0y pediSTo s

Sl ez golaS GlsglS S (mgngd W1
O G055 ows 5 WS w035 aneS o a5 (VF)
P bgslae sl e b chr &b 5l g 95 o0 aisle
Jie ol prw 4 (i - 50k SR> Ol
g ol Lasial a5y peid W o Slee ((V0) 09 oo
Jusl s J8 L ol yo gl pelas o wlo
60 Skas YS! (VF) ail ansls cdls baytis s
moy S Adgl JSae) Sedsds g sla sk o
QVY) 05 o0 AFP s olidl 4 e ‘(W)lfl
Chr gere sS4 L AFP Yl mhas adly o
JAFP i Jsl satesplis a5 ail e ol jen
JB e Gl Grimes Bl b @ iz
sl b eigngd W ghe a4y
oIy G S (s S S
5 Sy (F9ye Oluld Grizes 5 (M Culks
cax 004l Ll bl 5l ey 0ol ssslice lpad!
Ob5 b dnslie o o idsreg 5 5 5)l0)k 2)lse b (L)
Olee Gl (hedgreg 5 g 5500k L2)lse plea b
5955 9 5 vz b So oS Ll asle (B e Sluls
Wl g il ISl a5y o adsl slas3slsily
g sple aly 4 (i - (i a2y ) g et
axg |y gole prw j0 i nedldl] mhau il
O &S

s A ST ln oo e S e s
3,955k ail> o e g0 e g Cesl A
= ST () 8 o mubais (5,l0,b 50 1, NCG Al
il Oloie 4 93 s Sl (See il 9 o
O az ST S Jos Sl 5 0nyS 9l slaoanss
g Nloyy (Gelsil 5 bz o Slae oelais o Ll
5 ok bl webi )0 A ST e (asie
p2lS )3 9 05 ey 5o Jle Olgre 4 28l lasl
B A (> el (b s Cudligdy

2l (VP e 5 sals s (V)0 o) Ken
po> anle aw LIS (S Sgigm hnnd Comli Sbo
RV EPY LJl.'> U"‘ l.v Lo‘ 405..' w)lflo).» Glsim.u le).'
Mol ¢ ords oy b Ll b by, a5 Wog

(YO X)) conl Joizeopue cmaMSToys 4y (any

GSoilal ley ol S Sldlas seles o
He g olosl ped anle aw 0 o sloSle
» eAE glaces el poil oloy Gl Ll
e e R D S N LS L
Wl 3g2g IS alols lasly le; b o3 pludl el
O e Gloy B s)lojl 9,0 )0 B,k 5l 9wl
anls s Ygano cg oyl lociodle £o,d 5 (6,050
ok grhe (Jliol puilSe ol 0Ll 4 5, Jsl
o g omeodSTloy bl 5)50 0 et Slalllas
s A el A st AFP B-HCG .,
5 o Syme 6L psd des 3 Ll S Sgigw

23518 o)
Cewdlogdy fgrdomirs sk absga, B-HCG
Slaokyt i ol ool sSle syie adg
GOk o g Gge il Calem g lgams (arle
AV 6 B-HCG clie o xosbs slo Shol> ;5 e
Ol 3l o s e SRl oslal ©jp0n e
Ol GRIB )lo)k pgd anle 4w j5 b e RalS
Mo cwpeNSTo 3 4 Jow a5 b5 o B-HCG o
Trre Slasislssl (P Canl oad (515 waish e
anle aw ;o 50k pyw B-HCG ol33l ol oo
reclige DU wiy oide Jlal (el o)k pgo
0 Sty slaobe (Sgn g (> Sgue
(oSl aile xr Glagidely origes Sl
Sin om a9y 9 Bip Sl (S Slpnss
9,5 FBU 3lusl @b 5l sl (See (VA A
Ol g Sdbigde s sladshe bawg jole o>
@ ke wdd mople G950 Sielepd Sl

B-HCG (y50)92 9> 3l i 0y g b (S gn
LL3 (YY) e) Lo g o0ly ) anlllae 1o .(V4) 0

¢

Ohed g HLilbll o 0 ¢



.

oS 0 3 (09 9Kl 50 (Sl T gigw 9 S5l W5 b3,

Ll cpmad 55 am e Sialidl |y 6,5 slocns
05 )5 ly 03 adlas o (Y 1F) | Sen g 0ol drilal
Sl Sonl o Sl 99 50 (eepedlSTopy £50ds &S
sl Bl 5l 18,5 oy (o] p odle (YY) cul
Skl Sliess wile G0k o ek (Soe
2 A BSeee Bk 5l e it oollacl
S8 bl el (e )byl pgo des
bl pall aily gl oWy 06Ky
48 0g)00 U (oueedlSTo sy 393 51 (S5 s
on @i D8 SRl Gl collas o3l
il alws dw 3l Glacgeme Juld cwedS]
@y @98 Sl b gllllhe s9d oo sl (olple
oz 5l 08 Do Soeanl b 9o
O A g ynd pde ol adlhe slacosgass
w0 e & SOl milie 3y 5 EWle 5y LelS
poe (S 03,8 9955 5 wo,S wlie ol (nalis LS
2 ayS ke sl (php abali &Ll pas 5 STy (poie o)

o5 Slalllas S5

=

(ol qpdloyy 9% SlasF sl (Pt
b ,Sslogzr 5 Skl Ly (BT gew (50,8 Clakis
Oy ks a bySil al S e g Wil
Vo (i 5 ol b ]y (updSlon 0550y

LS ool ol b

e‘a)ﬁs s.‘.o.

5 o ool EVlie ot g oled 5l abewgpas

e se (1908 5 ST 69,0 aslllas ()]

“o by Sk Cedlsdy i sladsbe IA (nseS
sladsho o 8los @i ;o Cwl (Sew g 090
oo slagwly 5 JLKw S5 Cuz el b
prle cle J5S Glp e d Sl S
peld g Sdx s )0 B9pe Siluil (Cudbigdy s
Silew igdel o JLbsal sladsle o Sles
(VN a8 wal 3 55005k olye0 )9 Vb g5 lid

adllas gl (25,1 LIl So e s Hhls (S S giges
Pl Sorinm 9 Sl sl ey 05 b~
obyr Cwslie g pSojlil b lgiee 1) cudligdy s
Suaglie o grmb (Shel> )3 3,5 JLid (o S
qo¥ia e PV o o5 plz 4 Sl G0
2y a5y Cal 5l lages Sl 0T 5 5 iboe a8
b uedllop b L3 o (o> Ggje (ormb 28
95 09 Olyz A el Caglie b Gl o0
26 Eloel &5 a0 Sl 4 05 lulid jole po
e Wloy 5l 293 @8 (o) ObrS b
55 (V1) hlSen 5 5 anllas o (8) S pal b
Mo hlow 53 (o2 OlrS Saeglie (a3l (:50Ls
A2 7YY 0 @il (65 51 SVL (queedSTo 4,
(YA) (/oY

b 45 0t alins 0l Sl calizee Slalllas gl
@i D8 QS a bl ol Bl S
el Yo (Shy 9 Cemles b ], (oudSlop
Gl ont anllls iz clo)siS oadly yo WS e
Wi P-HCG  Lols Moy oo
Jolse S 50 A Gl 5 A ST (B 58
O9LES (S 0398 (APl (i i) aiile 550k
@i O ol Jalse K05 g (Sbpy azs)b



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

&b

.

Taghizadeh ZI, Rezaeipour A, Kazemnejad AN, Golboni F. Effect of positive predictive value of serum
hematocrit levels on early detection of preeclampsia. J Hayat 2009; 15(2):39-45. (Persian).

Safari M, Yzdan Panah B. Prevalence of pre-eclampsia and its correlated maternal and fetal complications,
Emam Sajjad Hospital, Yasuj, 2001. J Shahrekord Univ Med Sci 2003; 5(2):47-53. (Persian).

Cunningham FG, MacDonald PC, Gant NF. Williams’s obstetrics. New York, NY: McGraw-Hill Professional;
2014.

Van Lerberghe W. The World Health Report 2005: make every mother and child count. Geneva: World Health
Organization; 2005. P. 41-58.

Uzan J, Carbonnel M, Piconne O, Asmar R, Ayoubi JM. Pre-eclampsia: pathophysiology, diagnosis and
management. Vasc Health Risk Manag 2011; 7:467-74.

Kuc S, Wortelboer EJ, van Rijn BB, Franx A, Visser GH, Schielen PC. Evaluation of 7 serum biomarkers and
uterine artery Doppler ultrasound for first-trimester prediction of preeclampsia: a systematic review. Obstet
Gynecol Surv 2011; 66(4):225-39.

Raymond D, Peterson E. A critical review of early-onset and late-onset preeclampsia. Obstet Gynecol Surv
2011; 66(8):497-506.

Park HJ, Kim SH, Jung YW, Shim S, Kim JY, Cho YK, et al. Screening models using multiple markers for
early detection of late-onset preeclampsia in low-risk pregnancy. BMC Pregnancy Childbirth 2014; 14:35.
Huppertz B. Placental origins of preeclampsia: challenging the current hypothesis. Hypertension 2008;
51(4):970-5.

Jones CJ, Fox H. An ultrastructurel and ultrahistochemical study of the human placenta in maternal
preeclampsia. Placenta 1980; 1(1):61-76.

Gagnon A, Wilson RD. Obstetrical complications associated with abnormal maternal serum markers analytes.
J Obstet Gynaecol Can 2008; 30(10):918-32.

Spencer K, Yu CK, Cowans NJ, Otighah C, Nicolaides KH. Prediction of pregnancy complications by first-
trimester maternal serum PAPP-A and free beta-hCG and with second-trimester uterine artery Doppler. Prenat
Diagn 2005; 25(10):949-53.

Matin S, Moravvejie Asl M, Vaseie M. Correlation between maternal serum level of beta-human chorionic
gonadotropin during 16-20 weeks of pregnancy and incidence of preeclampsia. HBI J 2009; 7(3):190-5.
Audibert F, Benchimol Y, Benattar C, Champagne C, Frydman R. Prediction of preeclampsia or intrauterine
growth restriction by second trimester serum screening and uterine Doppler velocimetry. Fetal Diagn Ther
2005; 20(1):48-53.

Olsen RN, Woelkers D, Dunsmoor-Su R, Lacoursiere DY. Abnormal second-trimester serum analytes are
more predictive of preterm preeclampsia. Am J Obstet Gynecol 2012; 207(3):228.e1-7.

Roiz-Hernandez J, Cabello-Martinez JD, Fernandez-Mejia M. Human chorionic gonadotropin levels between
16 and 21 weeks of pregnancy and prediction of pre-eclampsia. Int J Gynecol Obstet 2006; 92(2):101-5.

Dayal M, Gupta P, Varma M, Ghosh UK, Bhargava A. Role of second trimester maternal serum markers as
predictor of preeclampsia. J Obstet Gynecol India 2011; 61(1):38-41.

Shenhav S, Gemer O, Sassoon E, Volodarsky M, Peled R, Segal S. Mid-trimester triple test levels in early and
late onset severe pre-eclampsia. Prenat Diagn 2002; 22(7):579-82.

Shenhav S, Gemer O, Volodarsky M, Zohav E, Segal SH. Midtrimester triple test levels in women with severe
preeclampsia and HELLP syndrome. Acta Obstet Gynecol Scand 2003; 82(10):912-5.

Aquilina J, Maplethorpe R, Ellis P, Harrington K. Correlation between second trimester maternal serum
inhibin-A and human chorionic gonadotrophin for the prediction of pre-eclampsia. Placenta 2000; 21(5-
6):487-92.

Davidson EJ, Riley SC, Roberts SA, Shearing CH, Groome NP, Martin CW. Maternal serum activin, inhibin,
human chorionic gonadotrophin and a-fetoprotein as second trimester predictors of pre-eclampsia. Int J Obstet
Gynaecol 2003; 110(1):46-52.

Emine AY, Kavak Z, Elter K, Gokaslan H, Pekin T. Screening for pre-eclampsia by using maternal serum
inhibin A, activin A, human chorionic gonadotropin, unconjugated estriol, and alpha-fetoprotein levels and
uterine artery Doppler in the second trimester of pregnancy. Aust N Z J Obstet Gynaecol 2005; 45(4):283-8.
Audibert F, Benchimol Y, Benattar C, Champagne C, Frydman R. Prediction of preeclampsia or intrauterine
growth restriction by second trimester serum screening and uterine Doppler velocimetry. Fetal Diagn Ther
2005; 20(1):48-53.

Moghaddami Tabrizi N, Eazadi Mood N, Tahmashi M. Midtrimester serum B-subunit human chorionic
gonadotropin levels and the subsequent development of preeclampsia. Tehran Univ Med J 2001; 59(4):63-6.
(Persian).

Florio P, Reis FM, Pezzani |, Luisi S, Severi FM, Petraglia F. The addition of activin A and inhibin A
measurement to uterine artery Doppler velocimetry to improve the early prediction of pre-eclampsia.
Ultrasound Obstet Gynecol 2003; 21(2):165-9.

Muttukrishna S, North RA, Morris J, Schellenberg JC, Taylor RS, Asselin J, et al. Serum inhibin A and activin
A are elevated prior to the onset of preeclampsia. Hum Reprod 2000; 15(7):1640-5.

4

Ohed g HLilbll o 0 ¢



.

oS 0 3 (09 9Kl 50 (Sl T gigw 9 S5l W5 b3,

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Grobman WA, Wang EY. Serum levels of activin A and inhibin A and the subsequent development of
preeclampsia. Obstet Gynecol 2000; 96(3):390-4.

Bhattacharyya SK, Kundu S, Kabiraj SP. Prediction of preeclampsia by midtrimester uterine artery Doppler
velocimetry in high-risk and low-risk women. J Obstet Gynecol India 2012; 62(3):297-300.

Coleman MA, Mccowan LM, North RA. Mid-trimester uterine artery Doppler screening as a predictor of
adverse pregnancy outcome in high-risk women. Ultrasound Obstet Gynecol 2000; 15(1):7-12.

Barzin M, Gholami Z, Erfani A, Bahari M, Hashemi H. Determination of prognostic value of ureteral artery
sonography for pre-eclampsia in pregnant women. J Mazandaran Univ Med Sci 2015; 25(124):10-8. (Persian).
Sahoo K, Shaha P, Bhairagond SH, Raj V. The role of uterine artery Doppler sonography in predicting pre
eclampsia at 14-20 Weeks of Gestation. Int J Sci Res 2016; 5(2):37-46.

Padmalatha VV, Rao PS, Abraham S, Thomas A. Predicting pre-eclampsia & fetal growth restriction through
second trimester uterine artery Doppler sonography: an Indian experience. IOSR J Dental Med Sci 2013;
12(1):21-6.

Spencer K, Cowans NJ, Chefetz I, Tal J, Meiri H. First-trimester maternal serum PP-13, PAPP-A and second-
trimester uterine artery Doppler pulsatility index as markers of pre-eclampsia. Ultrasound Obstet Gynecol
2007; 29(2):128-34.

Pongrojpaw D, Chanthasenanont A, Nanthakomon T. Second trimester uterine artery Doppler screening in
prediction of adverse pregnancy outcome in high risk women. J Med Assoc Thai 2010; 93(Supple 7):S127-30.
Myatt L, Clifton RG, Roberts JM, Spong CY, Hauth JC, Varner MW, et al. The Utility of uterine artery
Doppler velocimetry in prediction of preeclampsia in a low-risk population. Obstet Gynecol 2012; 120(4):815-
22.

Eslamian L. Elevated maternal serum AFP in second trimester of pregnancy. Iran J Obstet Gynecol Infertil
2012; 7:1-4. (Persian).

Lotfalizadeh M, Khoshsima M. Relationship between maternal age and season with preeclampsia in the
patients admitted in gynecology ward of Imam-Reza hospital during 3 years (2001-2004). Iran J Obstet
Gynecol Infertil 2016; 19(8):1-5. (Persian).

Layegh P, Afiat M, Farrokh D, Salehi M, Rezvani Mahmouee Z, Mardani R. Evaluation of Uterine artery
indexes in Doppler sonography for predicting neonatal outcomes in preeclamptic pregnancies. Iran J Obstet
Gynecol Infertil 2016; 19(9):11-6. (Persian).

Lorzadeh N, Samimi S, Birjandi M. Association of fetal gender with maternal serum B-hCG and testosterone
in normotensive and preeclamptic pregnancies. Iran J Obstet Gynecol Infertil 2010; 13(1):13-9. (Persian).



