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JNTabopatopun LLUP, MocKBa




M CTO P VI FI Placental Proteins

» benok PAPP-A 6bin Bnepsble BbiaeneH B 1974 r., cpeamn YeTbipex
6en1KoB NNaLeHTapHOro NPOUCXOXKAEHUA, HAWAEHHbIX B BbICOKMX
KOHUEHTPauMsaxX B KpoBM BepeMeHHbIX *KeHLWuH (A, B,

C (TpodobnacTnueckmit rmkonpoTenH) n D (nnaueHTapHbIN
JIAKTOreH)) Kak romoTeTpamep.

» YyBCTBUTENbHbIN PagMOMMMYHHbIN aHanu3 Sinosich paspaboTtan B
1982 ropay.

» B 1993 r. onpeaennnu, uto PAPP-A — retepotetpamep, coctoaLnif
N3 ABYX FOMOANMEPOB.

» B 1995 roay K. Farra u J. Grudzinskas npuiwnu K 3akntouyeHuto o
uenecoobpasHocTN Ucnonb3oBaHMA PAPP-A ana paHHen
NpPeHaTasIbHOMN ANArHOCTMKM cuHAPOMA [ayHa v gpyrux
XPOMOCOMHbIX 3aboneBaHM naoaa.

Y 6epemeHHbIx nsydyaetca ponb PAPP-A B pa3BuTuM 0CNOKHEHU.

N3yuaeTca PAPP-A npn anabetnyeckon HepponaTum, cepaedHo-
cocyaucTbix 3aboneBaHmsax, 3aboNeBaHMAX NETKUX U APYTUX

3aboneBaHUAX. 128
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PAPP-A

» Pregnancy-associated plasma protein A, To ecTb acCCOUMMPOBAHHbIN C
bepeMeHHOCTbIO NNa3MEHHbIN 6enoK A, — 3TO UMHKOCoAepKallas
METaNINIoNPOTENHA3A

» AkTnBHasa popma PAPP-A, obnagatouias npoTeonmnTUHecKomn
aKTMBHOCTbIO, NpeacTaBaseT cobon KpynHbI romoaumenp.

» AkTMBHaa ppakuma coctasnset 1% PAPP-A.

» HeaKTMBHbIN reTepoTeTpaMepPHbIN KOMMNIEKC COCTOUT U3 ABYX MONIEKY
PAPP-A n asyx monekyn proMBP (npeawecTBeHHUK r/1aBHOIO
LenovyHoro 6enka so3anHoduIoB.




PAPP-A B OPTAHU3ME

» MoneKyna cekpeTupyeTcsa B KpoBb KneTkamu Tpodobnaacta B Buae
romogmmepa.

» PAPP-A 06Hapy*KMBaeTCA BO MHOTMX TUMNAX TKaHEMN (KakK
PEenpPoAyKTUBHbIX, TaK N HEPENPOAYKTUBHbIX), B TOM YMUC/IE B TO/ICTOM
KMLLKe, NOYKaX, MeYeHn, NnoaKenya0o4HOM Kenese, MMOKapae,
cesie3eHKe, KOCTHOM MO3re, raAKoMbILWEYHbIX KNeTKaxX CTEHOK
cocynoB, octeobnacTtax, npeactaTteNnbHOM Kene3e, MOJIOYHOM Kenese.
Y }KEHLMH - B }KUAKOCTU PONNNKY/IOB ANYHUKOB, @ TAKKE B C/IN3UCTbIX
0060/104Kax MATOYHbIX TPYO, LWENKM MATKU U SIHAOMETPUA.

» 3HauyuTenbHoe nosblweHue yposHA PAPP-A B nnasme Kposu
HabAoAaeTca y XKeHWnH BO Bpemsa bepemeHHOCTH.




PAPP-A N XPOMOCOMHbIE

AHOMAJINWU

Tpucomusa 21: Median MoM
Tpucomus 18: Median MoM

Tpucomus 13: Median MoM
Tpunnongus

*  Twun | (oTuosckuin) Median MoM

*  Twun Il (matepuHckun) Median MoM
LLlepewesckoro-TepHepa (45,X) MoM

.El,pyrme aHoOMasnun nonoebiX XPOMOCOM .

47 (XXX, XXY,XYY) Median MoM : 0.88

: 0.41 (N=12 nybnukauun)

: 0.16 (N=45, 1-n TpumecTp)
: 0.11 (N=70, 2-n TpumecTp)
:0.25 (N=42)

. 0.75

: 0.06

:0.49




MOJIEKY/TAPHbIN MEXAHWU3M AENCTBUA

PAPP-A — cneundunyecku paspywaet 6enkn 4 n 5 (IGFBP-4 n IGFBP-
5), cBA3bIBalOLWME MHCYAMHONOAODOHbIE paKkTopbl pocTa. PaspylieHune
6enka 4 Hanbonee cyLLECTBEHHO.

[Mpepnonaraetca, Yto PAPP-A y4yacTByeT TaKXe B moaynaunm
MMMYHHOTrO OTBETa MAaTEPUHCKOro opraHM3ma npm bepemeHHOCTH.

\Y/ UHEPA/IN3aUnNA KOCTHOIO MaTpPUKCa

IGFEeP-4
proteclytic

IGF
recoplor

Proteoglycan




MHCYJIMHOMNOAOBHbIE ®AKTOPbI POCTA

» daKTopbl pocTa y4acTBYIOT B NAALEHTALMWN, PEFYAALUM OOMEHA BeLLECTB

» PAPP-A aBnsetca ogHUM U3 KNtoYeBbiXx 6eskoB, KOTopble obecrnevynBatoT
NPaBUNbHYIO NAaLeHTaUUIo.

» PAPP-A pa3pyliaeT oagnH U3 BaXKHbiXx 6€/1KOB, KOTOPbIN YMEHbLUAET
aKTUBHOCTb MHCY/IMHONOA0OHbLIX GaKTOPOB POCTa U, TAaKUM 0bpasom,
aKTUBHOCTb MHCY/IMHONOA00HbIX GpaKTOPOB POCTa CTAHOBUTCA BbiLLIE.

» Huskune yposHu PAPP-A NpnBOAAT K CHUXKEHUIO aKTUBHOCTU
NHCYIMHONOA06HbIX GaKTOPOB pocTa 1 1 2, y4acTBYIOLWMX B NNALEHTALNN,
N CHUXKeHne akTUBHOCTM PAPP-A aBnaeTca mapKepom HapyLleHuA
NAaueHTaLnm B NepBOM TPMMECTPe BepeMeHHOCTH, YTO MOXKET NPMBOAUTD
K A€KOMMNEHCcaUMmn naaueHTapHON GYHKUMM B AabHENLWIEM U ObITb
NMPUYNHOMN OCNOXKHEHNA BEpPEMEHHOCTMW.




HU3KNN YPOBEHb PAPP-A

» HapyuweHue nnaueHTaumm -
MHBA3UMN BOPCUH Tpodobnaacta n
pemoaennpoBaHnA CNUPanbHbIX
apTepum

» [loBbllLeHNe pUCKa recrtosa

» [loBblWeHMe prUcKa
npexaespemMeHHbIX poaoB

» 3a4eprKKa BHYTPUYTPOOHOro
pocTa naoaa

» MepTBOpOXAEeHUEe

BEPEMEHHOCTb

(1) TENO MATKM
(2) 3HOOMETPUR
(@) MHUOMETPHRA
(@) CNWPANLHARA APTEPHA

(5) MAJKOMBILEYHBIE KNETKM
W KNETKM SHAOTENMA

(6) AELMAYANBHAR OBONOYKA
(7) NNALEHTA
@ UMTOTPODOBNACT




MOM PAPP-A

HopmanbHas 6epeMeHHOCTb 1,009 MoM

CamonpousBosibHble Bbiknabiwn (oo 22 0,740 MoM
Hegernb bepeMeHHOCTH)

[TpexxaeBpemMeHHble poabl (22-37 | 0,875 MoM
Hepenb)

KapanonaTtum '0,78 MoM

» Eur J Obstet Gynecol Reprod Biol. 2004 May 10;114(1):35-8.

> Flrst trimester screening for trisomy 21; Do the
- oters used detect more pathologles than just Down




HU3KNN YPOBEHb PAPP-A

[oBbILLEHNE pUCKA OCMOXHEHUN BEepeMEHHOCTU Npu
PAPP-A MeHbLUe 5 nepueHTUnun, onpeaeneHHoro Ha cpoke
8-14 Hepenb

3aaeprkka BHYyTpUyTpobHOro pocra nnoga 2,9
HepoHawmBaHne 6epemeHHocTn ¢ 24 no 32 Heaenu | 2,9

HepoHawmBaHne bepemeHHocTn ¢ 33 no 36 Heaenb | 2,4

['ecTO3 2,3
MepTBOpOXaeHue 3,6




HU3KNN YPOBEHb PAPP-A

Pregnancy outcome

W sive ond healtiny
Ecien Ip and deformation of right g

among women with low
first trimester PAPP-A
levels

Dhaifalah |, Markova |,
Streitova, R, Curtisova V
Department of Medical
Genetics and Fetal Medicine,
Olomouc, Czechia

If the PAPP-A level is < or = 0.2 MoM and the karyotype is normal,
there is an increased risk of adverse outcome. Even with PAPP-A
below 0.1 MoM, a good outcome can be expected in 60% of cases.
Careful morphological assessment is suggested and later monitoring of
fetal growth and well-being.
N Obstet Gynaecol. 2009 Jun;49(3):258-62. doi: 10.1111/j.1479-828X.2009.01001.x.
maeeof extremely low first trimester PAPP-A levels.




YTO B/IMAET HA YPOBEHb PAPP-A

3HauYMmoe He3aBUCMMOoe BAnAHMe Ha ypoBeHb PAPP-A oKa3biBanu
BO3PacCT, BEC, POCT, pacoBaa NPMHaANEKHOCTb, KypeHune, amaber,
cnocob 3a4atmnaA, Haandme No3[Hero recto3a B NpPeablAyLLyto
bepemMeHHOCTb M BEC HOBOPOXKAEHHOIO B NpeablayLLyto
bepeMeHHOCTb.

Y HeKoTopbIX PaKTOPOB 3PPEKT B pa3Hble TPMMECTPbLI bbln CXOXK, TOraa

ol. 2013 Jul;46(1):42-30. doi: 10.1002/u0g.14870. Epub 2015 Jun 3.
Serum pregnancy-associated plasma protein-A in the three trimesters of pregnancy: effects of maternal
characteristics and medical history.
Wright DV, Silva M2, Papadopoulos S2, Wright A1, Nicolaides KH2.
@ Author information

yse author information list

Abstract
OBJECTIVE: To define the contribution of matermal variables which influence the measured level of maternal serum pregnancy-associated plasma
protein-A (PAPP-A) in screening for pregnancy complications.

RESULTS: Serum PAPP-A was measured in 94,966 cases in the first trimester, 7785 in the second trimester and 8286 in the third trimester.
Significant independent contributions to serum PAPP-A were provided by gestational age, maternal weight, height, racial origin, cigaretie smoking,
diabetes mellitus, method of conception, previous pregnancy with or without pre-eclampsia (PE) and birth-weight Z-score of the neonate in the
previous pregnancy. The effects of some variables were similar and those for others differed in the three different trimesters. Random-effects
multiple regression analysis was used to define the contribution of maternal variables that influence the measured level of serum PAPP-A and
express the values as multiples of the median (MoMs). The model was shown to provide an adequate fit of MoM values for all covanates, both in
pregnancies that developed PE and in those without this pregnancy complication.

CONCLUSIONS: A model was fitted to express the measured serum PAPP-A across the three trimesters of pregnancy as MoMs, after adjusting
for variables fromm maternal characteristics and medical history that affect this measurement.




YTO B/IMAET HA YPOBEHb PAPP-A

» MepgmnaHbl yposHen PAPP-A aeMOHCTPpMpOBain KPUBOJIMHENHYIO
3aBMCMMOCTb OT CPOKa bepemMeHHOCTU; yBEIMYEHNE B NEPBOM U BTOPOM
TpumecTpe ¢ makcmumym Ha 30 Heaeno.

> Bblwe y HErpoma0B U MOHIO/I0MA0B MO CPABHEHUIO C eBPONeouJamMum.
> HuKe y KypALMX MO CPAaBHEHUIO C HEKYPALLUMMU.

> Y XKeHLHWH, Y KOTOPbIX 3a4aThe NMPOU30LLIO0 C NPUMEHEHNEM CTUMYALNN
OBYNALMK, B NepBOM TpumecTpe ypoBeHb PAPP-A 6bin HU3KUM, a B TPETbEM
TpumecTpe — nosbiWwanca.

» Y XKeHLWMWH, 3a4aBLumnx c npumeHeHnem KO, yposeHb PAPP-A 6bls1 HU3KMM
B NepBOM TPUMECTPE U BbICOKMM BO BTOPOM U TPETbEM.

» Y *KeHWwmH c agnabetom PAPP-A 6bin cHUXKEH, elle bonee 3HaunTeNbHOE
CHU)KeHue Habntoaanocb y NauMeHTOK ¢ anabetom Il TMNa, NpUMeHABLLUUX
WHCYNWH.

> Y poXKaBLUMNX }KEHLLWUH C HAIMYUEM NN OTCYTCTBUEM recto3a B aHaMHese,
YPOBEHb OblN1 HUXKE, YEM Y HEPOXKABLUMX MKEHLLMUH

» YposeHb PAPP-A Bo3pacTan cooTBETCTBEHHO POCTY Beca-
A I HHONO.

eI TEDN.



PAPP-A MO CPOKAM BEPEMEHHOCTU

[ ——PAPP-A |

» Maternal serum levels of PAPP-A in 8- 15 weeks
of pregnancy

» (Comas, Carmen; Rodriguez, M. Angeles; et al.

Impact of ductus venosus assessment in

screening Down syndrome. Donald School
asound in Obstetrics &

e e sue 2, page




PAPP-A C6 N0 10 HEAE/TKO BEPEMEHHOCTHU

» MU/l e




BospacTt
Paca

Cpok
3ayaTume
KypeHue
Bec

PocTt
PAPP-A

MoM PAPP-A

35
EBponenckasn
11 Hepenb
eCTEeCTBEHHOE
HeT

60 Kr

160 cm

0,9 ME/n

0,81

Ultrasound Obstet Gynecol 2015; 46: 42-50

HEOBXOAUMOCTb PACHETA MOM

35
HerpoungHas
11 HeOenb
€CTECTBEHHOE
Hert

60 Kr

160 cm

0,9 ME/n

0,48

Serum pregnancy-associated plasma protein-A in the three trimesters of pregnancy: effects of maternal characteristics
gaeal histor
BAROPOULOST, A. WRIGHT* and K. H. NICOLAIDESTt




HU3KUUN PAPP-A B PA3HbIX
MCCNEOOBAHUAX

» FASTER(First and Second Trimester Evaluation of Risk trial)

» HwusKkum yposeHsb - < 5 nepceHtnns - 0.4 MoM

» SAMSAS (South Australian Maternal Serum Antenatal
Screening):

» Hwu3Kkum yposeHb - < 5 nepceHtuns - 0.37MoM

> DKCTpemasibHO HU3KUM ypoBeHb - < 1nepceHtnna MOM < 0.2 MoM




Management of PAPP-A below the 5™ percentile (< 0.37 MoM)

ABCTPAJTUNCKWUE EEaS—

i
> Review by clinician for explanation of
PEKOMEHAOALNW "
» Particular attention for PAPP-A = 0.2 Mol

{15t %) and early pregnancy complications

PAONSH

W
> Mid trimester scan with uterine artery
Doppler (see below for details)
> CHuxeHMe yposHa PAPP- > Perforned and ntrpctod by an lrasound
A I_I O B bl LLI a ET p M C K Doppler and detection of early onset IUGR
aKyLLUEPCKUX OC/IOKHEHUN, T |
cywecrBeHHOE v _

T T ?E:;]:;glmumnim fﬂ??l:eelsufn;reggnnmal
ﬂOBbILueHVIe pMCKa artery Doppler growth (see below)
HabntogaeTca Npu ypoBHE ] |

= Antenatal visits every 4 weeks = Refer to a specialist in the
M e H e e 1 n e pce HTM” ﬂ until 30 weeks gestation management of high risk pregnancies

» Repeat scan at 28-30 weeks

p N ;

> Growth scans > Growth scans Congider early USS and
and Dopplers and Dopplers umbilical artery Dopplers
normal abnormal (24-28 weeks)
i S k
= Mormal antenatal care which Manage according to
should include assessment of fetal established guidelines for
growth by abdominal palpation and IUGR {=ee in fetal growth
SFH at each visit restricted in the A to £ index
= Detection of IUGR may be at
increased by the use of SFH charts i.vw;nl.sahearth.sa_qnv.aurper
inata




