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Pe3ume

LlenTa Ha OBOj TPYyH € Ja ce M3HECE MPEriaeJoT
Ha cHCTeMaTcKaTa JJUTeparypa, Ha TPHIOKEHUTE
HCTpaXKyBama BO 00JIacTa Ha PU3UK (PaKTOPHUTE
W TEINIKOTHHUTE BO PAHUOT Pa3Boj Kaj jenara
POJICHH CO ACHCTHPAHOTO OIUIONYyBame, Ja ce
CHCTeMaTH3Upa IOCTOSYKOTO 3HAacHhe BO OBaa
noJie M Jia ce Jonupaar GpakTopuTe Ha BaXKHOCT
3a paHaTa MHTEPBEHIIH]A.

Co 1en n1a ce mpoIeHaT 00jaBeHUTe TOJaTOIHN 32
pY3HMK (haKTOPHUTE M PAHUOT Pa3BOj HA Jenara
POZEHH IO aCUCTUPAHO OIUIOAYBambe, HAaPaBeHO
€ UCTpaKyBame Ha 00eMHa JIUTeparypa 3a Ja ce
nIeHTU(HUKYBaaT 00jaBeHUTE JOKYMEHTH TOBp-
32HH CO UCXOJIOT OJI aKyIIePCKUTEe W HEOHATAaN-
HHUTE OPEMEHOCTH TI0 KOPHUCTCHE Ha aCHCTHPaHa
U pEeNpoIyKTHBHA TEXHOJIOTHja, 3a4ECTEHOCTa Ha
MYJITUIUTMLIUpaHaTa OpEMEHOCT U PU3UKOT Of
NpPEIBPEMEHOTO  MOPOAYBamke, HEOHATATHHUOT
CTaTyC, MpOCeYHaTa Pa3BUCHOCT, TEXKHHATA TIPU
parame, pe3yJTaTHTe Off HEBPOJIOIIKH pa3Boj,
PaHUOT KOTHUTHBEH U MOTOPEH Pa3Boj.
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Abstract

The aim of this paper is to present a systematic
literature review of the researches conducted in
the area of risk factors and difficulties in the
early development of children born after
assisted conception, to systematize current
knowledge in this field and allocate the factors
of importance for the early intervention.

In order to evaluate the published data on risk
factors and early development of children born
after assisted conception, an extensive literature
search was conducted to identify the published
papers related to the obstetric and neonatal
outcome of pregnancies after assisted repro-
duction technology, the incidence of multiple
pregnancy and the risk of preterm delivery, the
neonatal status, the mean gestational age, the
average birth weight, the neuro-developmental
outcomes and early cognitive and motor
development.
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Pesynratute ykaxcyBaar Ha cieIHUBE (HaKTOpH
KOHM IITO CE O] 3HAYCHHE 32 PaHATA HHTCPBCHITH-
ja: 3TOJIEMEHH CTalKH Ha MYJITUILTHIIUpaHa Ope-
MEHOCT, TIPEIBPEMEHO parame, MOPOLyBamke CO
LAPCKH pe3, HUCKA CpeiHa Pa3BUEHOCT U TEKHHA
IpH parame, MaJl IJI0J 32 TeCTalrCKa BO3pacT U
HUCKH ATTap pe3ysTaTy, MOBP3aHO CO 3rojieMe-
HUOT PHU3UK OJl Pa3BHBakE HA HEBPOJIOIIKU
Mpo0JIeMH, Kako IITO € epedpaliHa mapaimsa.
[Mpudakajkn ru oBHE pe3yaTaTH, MOXE Aa ce
3aKIy4H JieKa cuTe oBUe HH(popMauuu Tpeda na
OuJar MOCTAIHU 3a MapOBHUTE 3aWHTEPECHPaHU
32 TPETMAaHOT CO ACHCTHBHA PENpPOIyKTHBHA
texHojyoruja (APT).

VYcnexoT Ha paHaTta MHTEPBEHIMja € TUPEKTHO
MOBP3aH CO HABPEMEHOTO JCTCKTHUPAE M UCITH-
TyBame KO My TIPETXOAN Ha OBOj TPETMaH u Oa-
3MpaHoCcTa Bp3 Kpeupame Ha WHIUBUAYaIHH [IPO-
IpaMH U MPOIICHKA Ha e(DEKTUTE O TPETMAHOT.

Knyunu 360poeu: acucmuparo onnodysarse, ut
sumpo gepmuauzayujama, pusux Gaxmopu,
paH paseoj.

Boegeo

VYite ox mpBoTO parame Ha ,,0e0e o1 enpyse-
ta* Bo 1978 ronuna, Louise Brown my momor-
HaJl HA YOBEKOBOTO aCHCTHPAHO OILIONYBakE U
metonarta (APT), koja craHa cTaHgapAeH TpeT-
MaH 32 MHOTYTE CTEPWIHU BHIOBU BO CBETOT.
Husnara ynorpeba ce 3royieMu HU3 TOAUHHUTE
0e3 J1a ce U3BPIIHN HCTPAKYBAkhE HA HECAKAHUTE
edpexTn Kaj majkara uiau aereto (1). bpojaure
crynun Oea (GOKyCHpaHH Ha JOJATOPOYHOTO
3/IpaBje M Pa3BOjOT Ha OBaa rpymna Ha Jela.

Reynolds u cop. (2) ja nepunupane meronara
3a acuctupaHo omonyBame (APT) kako u Omito
KOja ZIpyra IOCTamKa, Kaje IITO Ce CIojyBaar
jajue KJeTkaTa W CIepMaTO30MIHUTE CO el 1A
ce 1ojae a0 OpeMeHOCTa; mopaau Toa He BKILY-
qyBa KOPUCTEHE Ha Tepalyja 3a 3a4yHyBame U
HE Ce BO IUIaH J1a TM OTCTpaHar jajie KIeTKHUTe,
a J1a He JI0jJIe IO UHTpayTepuHa OPEMEHOCT.

Cropen Squires u Kaplan (3) HajuecTo kopuc-
TEHa aCHCTUBHO PENPOAYKTHBHA TEXHHKA € UH
Butpo (eprunuzanmjata (MUB®D), monexoram
HapeKyBaHa TEXHUKa W ,,0e0e on empysera“
KaJie MTO jajie KJICTKUTE M CIIEPMATO30HMINTE
ce coelMHyBaaT BO JJabopaTopuja U ce IOCTHUr-
HyBa OIUIOAyBame 0e3 acucreHuja. MHjekTH-

The research identified the following factors as
the most important for the early intervention:
increased rates of multiple gestations,
prematurity, delivery by cesarean section, lower
average gestational development and average
birth weight, small fetal development for
gestational age and low Apgar score, related to
the an increased risk of developing neurological
problems, such as the cerebral palsy.

Accepting this research results, it can be
concluded that all of these information should
be available for couples seeking an Assisted
Reproductive Technology (ART) treatment.
The success of the early intervention is directly
related to the early detection and assessment
that precedes this treatment, creating individual
programs and evaluation of the effects of the
treatment.

Keywords: assisted reproduction techniques, in
vitro  fertilization, risk  factors, early
development.

Introduction

Ever since the birth of the first “test tube baby”
done by Louise Brown in 1978, he assisted the
human reproduction techniques (ART) which
have become the standard treatment for many
types of infertilities worldwide. Even with
initial absence of research examining the
possible adverse effects on the mother or child
(1), their use has increased continually over the
years. Since then, numerous of studies have
been focused on the long-term health and
development of this group of children.

Reynolds et al. (2) defined the assisted
reproductive technology (ART) procedures as
any other procedure that includes handling of
both eggs and sperm or of embryos to initiate
pregnancy; therefore, it does not include the use
of fertility drugs and there is no intention to
remove the eggs without causing intrauterine
insemination.

According to Squires and Kaplan, (3) the most
frequently used assisted reproduction technique
is the In Vitro Fertilization (IVF), sometimes
called the “test tube baby procedure” or
conventionally the IVF procedure, through
which the eggs and the semen are united in a
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MEJIMLIUHCKH TPETMAH

pambe Ha  MHTPAUMTOIUIa3MHYHA  CIIepMa
(MLICH) e Bapujanmja Ha TPETMaH BO PAMKHUTE
Ha UB® kane mTo cekoja jajie KJIeTka ce coe-
JUHYBa MIOCEOHO CO eIeH CIIEPMAaTO30H ] KOpHC-
TEjKM MHKpPOCKOIICKa Wria. Bo mBara cirydaja
OIJIOZICHUTE jajlie KIETKU Ce MMIUTAHTHpAat 110
HEKOJIKY JIeHa BO HAJBOPCIIHO pa3BHUEHA KJCT-
Ka (4).

ITosekeTo nena ponenu mo UB® tpermaHoT ce
3paBU CO THIUYEH Pa3BUTOK, CO KOTHUTHBEH U
OuxejBHOpaNeH HMCXOJ CIMYEH Ha OHHE JAena
3a4HATH 10 MIPUPOAEH IIaT, HO CO 3TOJEMEH PHU-
3WK Ha pa3HH pa3BOjHU MPOOIIEMH, HEBPOJIOLIKA
OHECIIOCOOEHOCT, OLITETYBamka WIM WHBAIUA-
HOCT 0co0eHO IepebpanHa mapanm3a (3,5).
Hajuecto BakoB MCXOJI ce jaByBa Kaj MyJITHIUIH-
nupanara 6pemeHocT (4,6) 0coOeHO TOKOJKY ce
paboTu 3a OnHM3HALM, YHja INTO TPyma Ha Ope-
MEHOCTa OCTaHyBa pU3UYHA, CIIOPEJICHA CO e/Iu-
HeuHara OpemeHocT (7,8). Kako mro nmoreHIm-
paar Squires u Kaplan, (3) sronemennor pusuk
0]l IPEIBPEMEHO parame U IoMasla TeXKNHA, T10
kopucreme Ha APT Meronmata uma morpeda Ha
NEpUOJNYHO HaOJbyAyBakbe W BHHMATEIHO
CIIEZICHe Ha Pa3BOjOT Ha OBHE Jela, Kako U
MOHATAMOIITHUTE HCTPaXyBamba CO  BHCOK
METO/IOJIONIKY KBAJHUTET Kaj JenaTta 3a4HaTH CO
BakBUTe npoueaypu. Ilopamu cero oBa, 3auec-
TEHOCTa Of NPEABPEMEHOTO parame, NmoMaina
TeXnHa Ha 0e0eTo, MHTpayTepHHa HamajcHa
texnHa (CI'A), mapcku pe3, KOHTCHHUTAIHU
aHOMaJlUM, IUIALlEHTa IIPEeBHja M HHIyLUpaHa
XHIIEPTEH3Mja BO OpeMeHOCTa MpH in  Vitro
¢depTunmzanmja — eMOpuoHaNeH TpaHcdep
(UB®-ET), e mpukaxaHo BO OpojHUTE ITyOH-
karmu (7, 9-13).

IIpeomem na ucmpascysarve

[Ipenmer Ha OBa UCTpaXKyBame BO TPYIOT € Ja
Ce COCTaBH CHCTeMaTCKaTa JIMTepaTypa BO Koja
ITO MOXE Jla Cce HajiaaT pH3HK (aKTOpPHUTE U
TEIIKOTHHTE BO PAHUOT Pa3BOj Ha AeuaTa poje-
HH CO aCHUCTHPAHOTO OIUIONYBame M Ha TOj Ha-
YHMH C€ CHCTEMaTU3MpaaT 3HaemhaTa BO 0Ba I0JIe
U ce JoLupaar BayXHUTE (pakTOpH 3a paHaTa HH-
TEpBEHIIN]a.

Memooonozuja na ucmpasicysarse

Co men ma ce mpoleHaT 00jaBeHUTE IOIATOIH
3a pU3KK (PaKTOPHUTE U PAHUOT pa3Boj Ha Jerara

laboratory and allowed to achieve fertilization
without assistance. Intracytoplasmic sperm
injection (ICSI) is a treatment variation within
the IVF procedure, in which each egg is
fertilized directly by injecting a single sperm
using a microscopic needle. In both, the
fertilized eggs are being implanted after several
days of ex vivo cell growth (4).

Most children born after an IVF procedure are
healthy children with typical development and
cognitive and behavioral outcomes similar to
their naturally conceived peers, but with an
increased risk of wvarious developmental
problems, neurological disabilities, impairments
or handicap, especially the cerebral palsy (CP)
(3,5). Most of the adverse outcomes associated
with the ART procedure are directly
attributable to the increased rates of multiple
gestations (4, 6), especially the twin
pregnancies, which remains a high-risk group
compared to the singletons pregnancies (7, 8).
As highlighted by Squires and Kaplan (3), the
increased risk of prematurity and smaller birth
weight after an ART procedure required regular
periodic screening and careful developmental
follow-up of these children as well as further
researches of high methodological quality
examining the children conceived after these
procedures. Therefore, the higher incidences of
prematurity, low birth weight, small fetus size
for its gestational age (SGA), the cesarean
section, congenital anomalies, placenta previa
and pregnancy-induced hypertension after an in
vitro fertilization—embryo transfer (IVF-ET)
had been emphasized in numerous publications
(7, 9-13).

Objective

The aim of this article is to, conduct a
systematic literature review of the researches
that were aimed to detect risk factors and
difficulties in the early development of the
children born after an assisted fertilization, in
that way to systematize the knowledge in this
field and allocate factors of importance for
early intervention.

Research methodology

In order to evaluate published data regarding
the risk factors and the early development of
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POAEHU IO ACHCTUPAHO OIIONYBamkE, BO UCTpa-
JKYBamETO € BKIIyUEHO ClIe[ielhe Ha 00eMHa JIH-
TepaTypa 3a a ce WACHTH(UKYBaaT 00jaBeHUTE
JOKYMEHTH HOBP3aHHU CO HCXOIOT OJ aKyIIep-
CKUTE U HEOHATaJIHUTE OPEMEHOCTH IO KOpHC-
TeHE Ha aCHCTHpaHa M PENPOAYKTUBHA TEXHO-
JOTHja, 3a4ecCTeHOCTa Ha MYJITHIUIMLUpaHaTa
OpEeMEHOCT M PU3UK O] MPEABPEMEHOTO IOPO-
IyBame, HEOHATAJTHUOT CTaTyC, NMPOCEYHa paz-
BHUEHOCT, TS)KMHA TpU parame, pe3yiTaTtu Of
HEBPOJIOLIKH Pa3BOj, paH KOTHUTHBEH U MOTO-
pEH pa3Boj.

CrenHuBe eNeKTPOHCKU naTa ©as3u, JOCTamHU
mpexky KoBSON, ce ucrpaxkyBanu KOpUCTEjKH
JIeTATHA UCTpakyBadku crpaterun: EBSCO
Medline, EBSCO  host,  ScienceDirect,
ProQuest, HINARI, Oxford u Willey. HMcrpa-
KYBambETO € OTPAaHUYCHO Ha CTYIHH, KO pede-
pHUpaaT Ha YOBEYKH MCXOJHU OJ1 aCHCTUPAHO 3a4-
HyBamwe u3najaeHu oxn 1 Jamyapu 1991 r. go 31
HexemBpu 2010 1. Ha anrmmcku jasuk. Ucrtpa-
XKYBambETO € UCTO TaKa W3BEICHO CIOpEel I03-
HaTH pedepeHIr 3aCHOBAHN BP3 KOPHUCTEHE Ha:
Google Scholar — 6p3o uctpaxysame. Kopuc-
TEHH C€ CIECTHMBE KIyYHU 300pOBHU: aCUCTHpa-
HO OIUJIOAYyBame, ACHCTHUpPaHa PENpOAYKTHBHA
TEXHOJIOTH]ja, ACHCTUBHO PENPOAYKTUBHH TEX-
HUKH, PEIPOIYKTUBHHU TEXHUKHU, HH BUTPO (hep-
TUIN3alKja, WHJeKTUPakhe Ha HHTPAIMUTOIIA3-
MaTH4Ha CIiepMa, aKyIIepCKH UCXO/, TIepHHATa-
JICH UCXO[l, HEBPOJIOIIKO MEHTAJICH UCXO, €1~
HeyHa W OpeMeHOCT co Onm3HaIy, Iepedparna
napains3a, HapyllyBamba OJf ayTHCTHYEH CIeK-
Tap, HapyllyBamka BO pPa3BOjOT, KOTHUTHBEH
pa3Boj, (hU3MYKH, MEHTaJIeH pa3Boj. McTtpaxy-
Bam-CTO € KOMIUIETHpaHo BO ¢eBpyapu 201 1T.

Pezynmamu u ouckycuja

Majkute xom ycreane na 3abpemenar nmo UB®
Ce TJIABHO TIOCTapy M MMaaTr MOHW30K MapUTET
O]l MajKUTE KOU T'M 3aYHYyBaaT CBOWTE JIeIla 110
MPUPOJIEH TaT, IITO MPEeTCTaByBa 3TOJIEMEH
PHU3UK Ha MajYnHCKa W TIEpUHATAIHA KOMIIMKa-
1[ja ¥ TeHEePAJIHO € MpH(aTEeHO JeKa IOCTapUTe
JKEHH C€ TOTO/JIOKHH Ha aKyIIepCKU MpooIie-
mu (13). Bergh u cop. (7) moreHmupaar meka
BHCOKATa CTallka Ha MOBEKeOPOJHUTE parama U
MajYNMHCKHUTE KapaKTCPUCTHKHU Ce TIaBHH (hak-
TOpYU KOW BOJAT 10 HETaTHBEH aKyIIEPCKH W
HEOHaTaJeH ucxo, a He camute B® TexHuku,

children born after an assisted conception, an
extensive literature search was conducted to
identify papers with data regarding the obstetric
and neonatal outcomes of the pregnancies after
assisted reproduction technology, the incidence
of multiple pregnancy and threatened preterm

delivery, neonatal status, the average
gestational development and average birth
weight, neuro-developmental outcome and

early cognitive and motor development.

The following electronic databases available
through KoBSON and by use of comprehensive
search strategies were explored: EBSCO
Medline, EBSCO host, ScienceDirect,
ProQuest, HINARI, Oxford and Willey. The
search was limited to studies in English,
reporting on human outcomes of assisted
conception published from 1% of January 1991,
to 31% of December 2010. The search was also
performed by well-known references previously
selected via Google Scholar — brief search. The
following keywords were used: assisted
reproduction; assisted reproductive technology;
assisted reproductive techniques; reproductive
techniques; in-vitro fertilization; intracyto-
plasmic semen injection; obstetric outcome;
perinatal outcome; neuro-developmental out-
come; singleton and twin pregnancies; cerebral
palsy; autism spectrum disorders; develop-
mental delay; cognitive development; physical
development; mental development. The search
was completed in February 2011.

Results and discussion

In average, the mothers who conceived after an
IVF procedure are older and have a lower parity
than the mothers who conceived naturally,
which leads to a higher risk of maternal and
perinatal complications. It is generally accepted
that older women are more prone to obstetric
problems (13). Bergh et al. (7) highlighted that
a high frequency of multiple births and
maternal characteristics were the main factors
that led to adverse obstetric and neonatal
outcomes and not the IVF technique itself, and
that the age and parity distribution of the
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Kako M BO3pacTa, MapUTETOT Ha JKeHaTa Koja
ponuna o MB® u koja BIIEYATIUBO C€ pa3iu-
KyBa OJ jKEHa OJ TeHepalHaTa MOIyJalHja.
Cropeny pe3yATaTuTe NpPOTOPIMOHAIHOCTA Ha
pu3HK 3a Bo3pacT ox 30 roguHH (CIIOEBUTO IO
roAWHU Ha parame) Oowmma 0.23 (95% CI 0.22-
0.24), a 3a npBara 6pemenoct O6una 1.49 (1.46—
1.53) (7). 3acnyrara Ha APT Meromor 3a moBe-
keOpojHa OPEMEHOCT BO CYIITHHA CE 3rojieMyBa
CO MajuMHCKaTa Bo3pacT, on 11.6% 3a moBeke
O]l TPH Jlelia POACHHU OJ1 )KeHH Ha Bo3pacT oj 20
1o 24 roquan 1 92.8% 3a xxeHu ox 45 no 49 ro-
JquiiHa Bo3pacT (2). OBue pesynraTH MOJOIHA
ce TIOTBPACHU U O JAPYTH aBTOpH. Pesynrarure
npukaxanu on Hvidtjorn u cop. (14) ykaxysa-
aT Ha TOa JIeKa, BO cropenda co MajKuTe KOU He
kopucrese UB®, oHue Ko KOPHUCTENE ¢e MOC-
Tapu 1 odecto ce mpBopoaku (p< 0.001).

Kako mro e moteHuupano ox Squires u Kaplan
(3) mapoBute Ha Kou UM Owio morpedbHo APT
ce yecto mocrapu (IpocedHa Bo3pact of 33 ro-
IWHA 3a XeHW kow kopuctaT APT nHacmpotm
BO3pPacT ol 27 TOAMHU 3a KEHU KOW 3a4HyBaaT
M0 TMPUPOJCH TaT), CO IITO MIAHCHUTE 332 Te€HET-
CKH TIPOOJIEMH Kaj ITIOOT KaKo U aKyIIepCKHOT
W HEOHATATHUOT HCXOJ O] OpEeMEHOCTHUTE ce
srojemyBaat. Criopen Boulet u cop. (8) momery
MOpOTyBara CO OJIM3HAIN, KEHUTE KOU POIIIIE
co APT ce pasnukyBaat o OHUE )KCHH KOH HE
kopuctene APT a mpu Toa na ce Ha BO3pacT
>35 1 NPBOPOIKU.

Squires u Kaplan (3) ykaskaa Ha T€HETCKH IIPO-
MEHH KOH TEHETCKH aHOMAJHH, MPEIBPEMEHO
parame W MEepUHATaIHW 30PaBCTBEHU MpoOie-
MH, Pa3BOJHH aHOMaJWH, OWXEjBHOPATHH U
MEHTAIHU TEIIKOTHU KaKO TOTCHIUjalTHA TIPO-
Osiemu kaj aenara pojeHu co APT. Mako nose-
KeTO CTyAWH MOKaXyBaaT JieKa HeMa PHU3UK Ha
po0JIeMH, JOBEKOBAaTa MaHUITYJIAlHja CO jajIie
KJIeTKaTa M cIepMmara, cO OIUIOJCHHUTE jajie
KIETKU U eEeKTHTe 0]l eMOPHO KYJITYPHTE MO-
K€ JTa UMaaT HEeTaTHUBHO BIIMjaHUE BP3 (DEeTyCoT.
BHCOKHOT pH3MK Ha aKyHIEPCKUTE KOMILIHMKA-
uH (IITO BKIIyYyBa 3rOJIEMEH PU3HK 32 MajKU-
Te U 3a OcOumara) nmomery cure APT Opeme-
HOCTH € MOBP3aHO CO ToJIEMUOT Opoj Ha TMoBe-
keOpojuute OpemeHoct. On apyra cTpaHa Hak
CTarkaTa Ha aKymepCKUTe KOMIIMKAIUU TIOMery
equanaanTe APT OpeMEeHOCTH He € TOJKY JIo-
1a BO OJHOC Ha KIMHUYKHOT MPOCEK Ha CIOH-
TaHUTe OPEeMEHOCTH CO MKIY4YOK Ha rojiemMara

women who delivered after an IVF procedure
prominently differed from that of the general
population. According to the results, the risk
ratio of women younger than 30 vyears
(stratified by the year of birth) was 0.23 (95%
Cl 0.22-0.24) and for the pregnancy being the
first was 1.49 (1.46-1.53) (7). The contribution
of the ART procedure to the multiple births
increased substantially with the maternal age,
from 11.6% for more than triplet infants born
by women aged from 20 to 24 to 92.8% for
women aged between 45 and 49 years (2).
These findings were later confirmed by other
authors. The results from Hvidtjgrn et al. (14)
study showed that the mothers of IVF children
compared to the mothers of non-IVF children
were older and often primiparous (p<0.001). As
highlighted by Squires and Kaplan (3), couples
who require an ART procedure often were older
(the average age of women undergoing an ART
procedure was 33 versus women who conceive
naturally was 27) and the chances for genetic
problems with the fetus as well as the obstetric
and neonatal outcome of the pregnancies are
increasing. Boulet et al. (8) followed twin
deliveries among primiparous women over 35
years of age and they concluded that twin births
were more likely to appear among women who
gave birth after an ART procedure compared to
women who did not use an ART procedure.
Squires and Kaplan (3) pointed out that the
genetic  disorders, congenital anomalies,
preterm delivery and perinatal health issues,
developmental delays and disabilities, and
behavioral and mental health difficulties are
potential problems for children born after ART.
Although most studies including children
conceived with an ART procedure have
demonstrated no additional risk for develop-
mental problems, the human manipulations of
the egg and the semen, the use of fertility drugs
and the effects of embryo culture and transfer
might damage the growing fetus.

The high rate of obstetric complications (which
involved increased risks for both mothers and
infants) among all ART assisted pregnancies
was associated with the high number of
multiple pregnancies. On the other hand, the
rate of obstetric complications among the
singleton ART assisted pregnancies is not as
bad as the clinical average for spontaneous
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(PEKBEHTHOCT Ha TMOTTUKHATa OPEMEHOCT CO
XUIEepTeH3Mja U IutalieHTa npesuja (9,11). Pe-
3yJNaTUTE HA JPYTH CTYIWU HE MOTBPIyBaar 3a-
YECTEHOCT BO OJHOC Ha TAaKBUTE KOMILIMKALUU
3a BpeMe Ha Opemenocta (13). Verlaenen (11)
oTkpuBa neka 10% of 3auecTeHocTa Ha ry0eme
Ha KpB BO enuHeyHa MB® rpyna, riaBHO BO
IIPBOTO TPOMECEUHe, U TOPaay JIyTeanHaTa UH-
cyuneHyja u ryoeme Ha CHHIPOM Ha OJIn3-
Hauu. [loBeke ox eqHa TpeTHHaA Of] )KEHUTE KOU
ry6at kpB 3a Bpeme Ha UB®-ET 6pemenocr pa-
raart npenspemeno (35.7%), a HuUeTHa O[T KEeHH-
Te BO KOHTpoiaupaHute rpynu. Doyle u cop.
(10) oOpHyBaaT BHUMaHHE Ha TOJATOKOT JeKa
KpBapemeTo, Koe mobapyBa XOCIHTATH3AIIN]ja
3a BpeMe Ha OpeMeHOCTa, € CHITHO TIOBP3aHO CO
BHUCOK PH3HMK O]l TPEIBPEMEHO IOPOIyBaHE
(penatuBen pusuk 2.66, p<0.01). BarnnamauTe
KpBapema ce I0jaByBaaT MHOTY IIOYECTO BO
NB® OpemeHocTd co ONM3HAIM OTKOJKY BO
koHTpoiupanute (32.3% wHacmpotn 18.8%,
p=0.03) (15).

CriopelyBajKk T aKyIIEPCKUTE U HEOHATAHH-
Te ucxoau ox opemenoctu no APT, mapanenno
CO KOHTPOJHMpAHWUTE CIIOHTaHH OpeMeHOoCTH,
Kozinsky u cop. (13) mponaoraat 3rojeMeH
aKyLIepCKH PHU3UK, KOj c€ OJHECyBa Ha Ipel-
BPEMEHO IOpPOJYBamke BO OJHOC HAa 3a4ecTe-
HOCT Ha MyJTUIUIHIEpana opemenoct (p<0.05),
mTo ce mojaBysa Bo 24.5% on APT Gpemenoc-
TUTE 3a paznuka of 2.5% oJ CoHTaHHUTE Ope-
MEHOCTH BO NEPUOJOT Ha UCIIUTYBamke (BKYITHO
12920 moponyBama BO mepuoa on 1 jaHyapu
1995 mo 31 pmexemBpu 2001 r1.). CormacHo
Bergh u cop. (7), moBekeOpojHUTE TTOPOAYBamHa
ce 3acraneHu Bo 27% on MB® OpemenoctH
criopeneHo co 1% on koHTposiHaTa rpyna. Mako
MMOBeKeOpPOjHAUTE TTOPOIyBamka ce BOpOjyBaar BO
camo 3% o1 cuTe XKMBOPOAEHH, CIIOPE] HAIUO-
HalHUTe ucTpaxyBama Bo CAJl THe ce
BOpojyBaar Bo 17% ox cuTe mpeaBpeMeHH I0-
ponyBama (<37 mHememu OpemeHocT) Bo 23%
npeaBpeMeHn ToponyBama (<32 Hemenu Ha
OpemeHocTa) U BO 26% 0] HOBOPOJCHYMEbATA
co MHory mana TexkuHa (<1500 g), mro mpet-
CTaByBa JIOKa3 3a JOJTOPOYHH HEraTUBHU IOC-
Jemuny 1o 3Apasjero Ha oBue gena (16).
Klemmeti u cop. (17) orkpuBaat nmexa 35.7%
on IVF nmena u 2.2% on KOHTpPOJHHUTE Aela ce
Ol MYJTHUIIHO IOpPOAYBamke€ U JieKa HHUBHOTO
3[IpaBje € MOJIOIIO O] OHAa Ha COUHEYHHUTE, HO

pregnancies, with exception to the high
frequency of pregnancy induced with
hypertension and placenta previa. (9,11) The
results of other studies do not confirm high
incidence of these pregnancy complications
(13). Verlaenen et al. (11) discovered incidence
of blood loss among 10% of the singletons in
the IVF group, mainly during the first trimester
and due to the luteal insufficiency or the loss of
the twin syndrome. More than a third of the
women in the test group suffering from blood
loss during the IVF-ET pregnancy delivered
preterm (35.7%) and none of the women in the
control group. Doyle et al. (10) drawn the
attention to the finding that bleeding requiring
hospitalization during the pregnancy was
strongly associated with a higher risk of
preterm delivery (relative risk 2.66, p<0.01).
Vaginal bleeding occurred more often in IVF
twin pregnancies than in controlled pregnancies
(32.3% versus 18.8%, p=0.03) (15).

Comparing the obstetric and neonatal outcomes
of the pregnancies assisted with ART procedure
and the controlled spontaneous pregnancies,
Kozinszky et al. (13) discovered an increased
obstetric risk regarding the preterm delivery in
relation to the increased incidence of multiple
gestation (p<0.05). This occurred due to the
increased incidence of multiple pregnancies in
245% of the ART assisted pregnancies,
compared to 2.5% of the spontaneous
pregnancies during the study period (a total of
12920 deliveries from the 1% of January 1995 to
the 31% of December 2001). According to
Bergh et al. (7), multiple births occurred in 27%
of the IVF pregnancies compared to 1% in the
control group. Although, multiple gestations
account for only 3% of all live births, according
to the national USA studies, they also account
for 17% of all preterm births (<37 weeks of
gestation), 23% of the early preterm births (<32
weeks of gestation), and 26% of the very light
weighted newborns (<1500 g). This is an
evidence for the long-term adverse health
consequences among the IVF conceived infants
(16). Klemetti et al. (17) discovered that 35.7%
of the IVF children and 2.2% of the control
children were multiple births and the health of
the multiples was worse than that of the
singletons, but at the same time the health of
the IVF conceived multiples was compatible to
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BO HMCTO BpeMme 3xapaBjeto Ha MB® nemara on
MYJTHITHH TIOPOJyBalka € CIOPEIJIMBO CO
3[paBjeTo Ha KOHTPOJIHOTO MYJTHITHO MOPOIY-
Bame.

Hekxon crynmnm mOTBpIyBaaTr 3adeCTEHOCT Ha
MpeIBPEMEHO MOpOoIyBame (MoMaiky ox 37 He-
JIeN) M0 CIOpeayBamara Ha aKyIIepCKUTE I0-
jau Ha APT (7,9), emuHeunn OpeMEHOCTH TIO
NB®-ET npouexypu camo (11,14) u nBojHM
opemenoctu mo MB® (14,15) co cooaBerHa
KoHTpoua. [lo Hexon npyTy UCTpakyBama 3ade-
CTEHOCTa Ha MpEeABPEMEHO parame € TIOBHCOKa
no APT Ho 6e3 Hekoja cratuuka pasnuka (13%
cnopendeHo co 9.9%) (13). IIpenspemenoro
parame, TIpeaBpEeMEHOTO TMPCKame Ha MeMOpa-
HUTE WIN TaK TUIAHUPAHH MPEIBPEMEHH MTOPO-
OyBama TOpagdl NpeeKiaMmIcHja, TEeIIKUOT
orpannueH ¢eraneH pact (PI'P), mnamenra
npeBuja U OpaJuKapaujaTa ce IMEHYBaHU KaKo
TJIABHU TPUYMHU 32 MPEIBPEMEHHUTE TMOPOIY-
Bama (11). Hvidtjorn u cop. (14) motBpmuja
neka moBekeTo VB enwHeyHUTE Ce pOACHH
npeaBpeMeno (6.5%), cropeaeHo co eTuHEeTHH-
Te moponyBama kom He ce co UBD (3.7%;
p<0.001).

Hcro Taka 3auecTeHOCTa OJ TIEPHUHATATHHUTE
KOMJTMKAIIMY, KaKo IITO C€ LApCKUOT pes, de-
TaJHa OMACHOCT, 3aJp)KyBame Ha IUIAlleHTaTa,
NPOJOJDKEHO paramke W IPOAOJDKEHA BTOpa
¢aza, ce manky nosucoku kaj APT 6pemeHoc-
TUTE, HO CO CTaTUCTHYKMA HE3HAYajHa pa3linKa
(13). Ilorosem Tpyd € MOYECTO KOPUCTEH Kaj
NB® OpeMEeHOCT OTKOJIKY BO KOHTpOJIHA Ope-
MEHOCT, HO CEMaKk He ce MPOHAjACHH Pa3lIuKu
BO CTamKaTa Ha MHCTPYMEHTAIIHUTE MOPOIyBa-
wa (11). Bucokara cranka Ha IapCKHU pe3 € Haj-
yecTo oOjacHeTa co U300pEH I[APCKU pe3 BO
ClTyd4aj Ha TTOBO3pacHa KeHa MPBOPOJAKA, 3a4ec-
TEHOCTa Ha MYJITHIDINIHpaHaTa OpeMEHOCT WIIH
CTpaB O] aKyIIEpCTBO M CTpaB Of ry0Oeme Ha
OpeMeHOCTa 10 KOja OWMJIO TEIIKO Ja ce JOjIe
(7,9,11). CraTucTHuky 3HadajHaTa pasiinka BO
cTamnkaTta Ha Hapcku pe3 nomery APT Opeme-
HOCTHTE U KOHTpoNuTe He Oerie HaOJbyTyBaHa
BO npyru uctpaxysama (13). Cropen pesynra-
TuTe Oo0jaBeHW oj cTpaHa Bergh u cop. (7),
33.4% ox UB® poenunmara ce OJOHECEHH Ha
CBET CO MOMOII Ha IAapCKH Pe3, a BO CIy4YauTe
Ha OpeMEeHOCT co OJM3HAmM cTamkKara Ha
napcku pes ¢ 53.4%, a kaj MyJITUIUITMIIAPAHATa
opemenoct e 88.1%.

the health of the control multiple births.

Some studies after comparing the obstetric
outcomes of the singleton pregnancies assisted
by various ART procedures (7,9); singleton
pregnancies after IVF-ET procedures (11,14)
and twin pregnancies after IVF procedures
(14,15) with appropriate control, confirmed the
high incidence of preterm deliveries (<37
weeks). According to other studies, the
incidence of premature delivery seemed to be
higher after the ART procedure, but without
any statistically significant difference (13.0%
vs. 9.9%) (13). Preterm delivery, preterm
premature rupture of the membranes or planned
preterm delivery due to preeclampsia, severe
fetal growth restriction (FGR), placenta previa,
fetal death and prolonged fetal bradycardia,
were named as the main reasons for preterm
deliveries (11). Hvidtjorn et al. (14) discovered
that more IVF conceived singletons were born
preterm (6.5%), compared to the non-IVF
singletons (3.7%; p<0.001).

At the same time, the incidence of perinatal
complications, such as the cesarean section,
fetal distress, cephalopelvic disproportion,
retained placenta, prolonged delivery and
prolonged second stage, were slightly higher
among the ART assisted pregnancies, but
without any statistically significant difference
(13). Increased labor was more often induced
among IVF pregnancies than in control
pregnancies; however, no differences were
found in the rate of instrument assisted
deliveries (11). The high cesarean section rate
was mainly due to the increased choice of
cesarean section as an delivery option for older
primiparous women, the increased incidence of
multiple pregnancies or the anxiety of the
obstetrician procedures and the fear of losing a
pregnancy very difficult to conceive in first
place (7,9,11). The statistically significant
difference in the rate of cesarean section
between the ART pregnancies and the controls
was not observed in other studies (13).
According to the results published by Bergh et
al. (7), 33.4% of the I\VF conceived singletons
were delivered by caesarean section, in twin
pregnancies the rate of the caesarean section
deliveries was 53.4% and in the multiple
pregnancies the rate of the caesarean section
deliveries was 88.1%.
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[Ipoceynara pa3BUEHOCT U TEXHHA IO JOHECY-
BalbETO HAa CBET C€ 3HAYUTEIHO TOMalH Kaj
APT noenuumara (7,9,11,12) kaj Onu3Haunmba
(7,15), HO BO HEKOM KOpPECHOHIMBHH (IIOBp3a-
HHM) CTyIMH OBHE HAOAW HE CE MOTBPICHH, CO
WCKITYYOK Ha TEKHHATA 10 parame CICACjKH ja
OpeMeHocTa co OJM3HANM BO KOW HOBOPOJICH-
yumata oa APT rpynara manugectupaar moro-
nemMa TexnHa 1o parame (p<0.001) (13).
Cnopen Koudstaal u cop. (12), cpenna texxuHa
o parame kaj 1 VF sHoBOpomeHunmara e moma-
Ja 3a pasnuKka oOJ KOHTpPOJIMpaHaTa Tpyma
(3112+759 p vs. 3226639 1p, p<0.001). [oT-
IpoceYHaTa TeXHHA 10 parame kaj UB® 6mn3-
Harte (22284599 rp vs. 2407+615 r1p,
p=0.04), Mmoxxe ma Oume objacHeTa co crabara
Pa3BHUEHOCT TIO parameTo Koe TMOoJIpaHyBa 5 je-
Ha BO OJHOC Ha oHaa moa KoHTpona (15).
Crnopen Bergh u cop. (7), 2.6% og UB® moen-
YHbaTa Ce POJEHH Ipesl UCTEKOT Ha 32 1ienoc-
HU Henenu Ha Opemenoct u 11.2% npexn 37 me-
JIOCHU HeNIeNH, Ioj/ieka TMOBp3aHH (KOPECIOH-
JIUBHU) MPOIIOPIIMY 3a OTIITATa Hallja U3HECY-
Baat 0.7% u 5.4%. On cure IB® 0ebuma,
2.6% umane texxuna momaina ox 1500 r, a 9.0%
Texene nomanky ox 2500 r. Bo ucto Bpeme pe-
3yJATAaTUTE 3a OMINTAaTa MOMyJannja U3HEeCyBaar
0.6% u 3.6%. IloTmpoceunara pa3BUEHOCT U
TeXHnHa npu parame kaj UB® noenunma ce oi-
pa3yBa Bp3 3aUeCTEHOCTa Ha MPEIBPEMEHO pa-
rame, a Kako MOCJeIUIla Ha TOa, TeXKUHATA Ha
HOBOPOJEHUNI-aTa € CTAaTUCTHYKH HEe3HAYH-
tenHo momana ox 2500 u 1500 r (11). IIpeaspe-
MEHOTO parame, Kako W IoMajara TeKHWHa I10
parameTro, € TpUYMHATA 3a MONOTpeOHaTa
xaOuinTaiyja 3a TakBUTE OcOUEba OTKOJIKY BO
crydyauTe 3a OeOWmaTa O]l HOpMaiHa Opeme-
HOCT (5).

3adecTeHOCTa Ha HUCKUTE Pe3yNTaTH of Amrap,
Kako wW3pa3 3a IMOCTHOPOJMIIHATA COCTOj0a,
Ouia moBeke o IBOjHO moroiiema kaj MB® Ho-
BopoaeHunma (3.6%) 3a pasnmuka o OHHE
koHTponHuTe ciydau (1.4%) (11). Ucro Taka
[IOCTOEIIE M, HO He3HAYNTEITHH 3a9eCTyBamba
BO TI0jaBaTa Ha HETaTHBEH 5 MHUH. Amrap pe-
synrat <7 kaj UB® HOBOpoAeHUYHMI-aTa BO €IH-
HEYHa OPEMEHOCT U BO CITy4aj Ha OpEMEHOCT CO
ommsHamm (12,13,15).

[ToekeTo ox neuata poxnenu no APT ce 3apaBu
1 ce pa3BuBaaT 0e3 KOMIUTUKAIIMU BO PaMKHTE
Ha HOpMajara. M mokpaj Toa, HOCTOM 3arpuxe-
HOCT OKOITy 37[paBjeTo Ha OBHe nena. Stromberg

The average gestational age and average birth
weight at delivery was significantly lower
among the ART conceived infants (7,9,11,12)
or neonates of twins (7,15), however in some
corresponding (related) studies, these findings
were not confirmed. Exception is the birth
weight observed in the twin pregnancies, where
the newborns in the ART group had higher
birth weight (p<0.001) (13). According to
Koudstaal et al. (12), the average birth weight
among IVF conceived singletons was lower
than the weight of the control group (3112+759
g vs. 33261639 g, p<0.001). The under average
birth weight of the IVF conceived twins
(22284599 g vs. 24071615 g, p=0.04) could be
explained with the poor development after birth
which was 5 days less than in the controlled
group (15). According to Bergh et al. (7), 2.6%
of the IVF singletons were born before 32 fully
completed weeks of gestation and 11.2% before
37 fully completed weeks, and respectively
0.7% and 5.4% of the general population. Of all
IVF conceived infants that were included in the
study, 2.6% had a weight lower than 1500 g and
9.0% had a weight lower than 2500 g., while
respectively 0.6% and 3.6% of the newborns in
the general population. The lower average
gestational age and birth weight among the IVF
infants is due to the higher incidence of their
preterm delivery and they weight less than 2500
g. or 1500 g. (11), however it is not statistically
significant. It is more likely that low birth
weight and premature infants need habilitation
compared to the full-term babies (5).

The frequency of lower Apgar score, as an
expression of the newborns' neonatal state, was
more than two times higher among the IVF
infants (3.6%) than in the control group (1.4%)
(11). There were small but not significant
frequent occurrences of negative 5 min Apgar
score <7 among IVF conceived infants from
both singleton and twin pregnancies (12,13,15).
Most children born after an ART procedure are
healthy and develop without complications
within the range of normalcy. However, there is
still concern for the health of these children.
Strémberg et al. (5) in their population-based
retrospective study suggested that children born
after an IVF procedure were more likely to
need habilitation treatment and had increased
risk of developing neurological problems,
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u cop. (5), BO CBOUTE PETPOCHEKTUBHU CTYAUU
0a3upaHu Bp3 HACEJICHHWETO, yIaTyBaaT JeKa
nenata poaenn o UB® mokaxane morpeda ox
xabuuTanyja U Kaj HUB TIOCTOEJ IOTOJIeM PH-
3UK O]l pa3BUBAmE Ha HEBPOJIOMIKH MPOOIEMH,
ocobeHo Llepebpanna mapamuza (L), comuex
3a 3a0aBEHO pa3BUBAE WIIM CEPHO3HH MPOOIIe-
MU CO BHUJOT, KOH c€ JJOJDKAT Ha BUCOKATa CTarl-
Ka Ha OpeMeHOCTH co OJHM3HAIM, MallaTa TeXH-
Ha 0 parameTo, KaKo U MPeIBPEMEHO parame.
Bo ucto Bpeme, He ce MPOHAjACHN PA3IIUKH BO
ciaydau co nmedopmarija Ha OpeMeHOCTa, MEH-
TajgHA peTapialrja, XpoMo30McKa abHopMal-
HOCT ¥ OWMIX€jBHOPAIHHU MONPEUyBamka, HaKo aB-
TOpHUTE HaBeayBaat neka Bo llIBencka, kaj mera-
Ta pogenu no MB®, 3acranenocra Ha LI e Tpu-
MaTH TI0JIEMa CIIOPEIeHO CO JenaTa Ol HopMal-
Harta TOIyJialldja U PU3UKOT 332 COMHEBAamE 32
3aKaCHYBamb€ BO HUBHHOT Pa3BOj € YSTHPH NaTh
moroyieM Kaj nera poacam mociae MB® mpo-
Henypa OTKOJIKY Kaj KOHTpOJIMpaHara rpyra.

[locTroena TeHAeHIWja HA 3TOJEMEH PU3HK O]l
LT xaj noeHunma ponenu no UB® crniopenenn
co oHne kou He ce co UBD (5,14,17), HO He
CUTE CTYIWU NOCTUTHAJIE CTAaTUCTHYKA 3HAYAj-
HocT (14,17). Pesynaratute u3HeCceHU 0OJ CTpaHa
Ha Hvidtjern u cop. (14), uHIUIIMpaaT neKa ro-
JIEMHTE TPOTIOPLIMHU Ha MPeIBPEMEHO Moparame
Ha IB® 6ebuma ro mpercraByBaaT pU3HKOT O
LIT Bo mcTo BpeMe 1 3a OJIM3HAIM M 33 CIUHKH.
OBue pe3ynTaTy IIaBHO HE Ce MEHYBaaT aKko ce
3eMart IpeBUI CTApOCTa Ha MajKaTa, HEj3UHOTO
o0Opa3oBaHue, MTAPUTETEH U T€CTAIlUCKU CTaTyC.
HesaBucuuor edexr ogq UB®D ce rydu mo mo-
JTATHO TIPHUJIATO/IyBamk-e 32 MYJITHUILTMKAIIN]a WA
MpeIBpeMeHo nopoayBame. Kora omnoyBame-
TO W parameTo Ipe]] OJPEeISHHOT TEPMUH BKITY-
YeHH BO Hajpa3HOBUIHU MOJENH, MpeaBpemMe-
HOTO TMOPOJYBame€ OCTaHyBa MOBP3aHO CO PH-
3WK 3a Iepebpanna mapanm3a. Bo oBaa crynmja
BKJIyY€Ha € TIOITyJIalija Ha UCTa BO3PacT, BKIIY-
YeHH C€ CHUTE XHUBOPOJEHH Jela eIUHEYHU U
omm3Hay Bo Jlancka momery 1 janyapu 1995 T.
u 31 nexemBpu 2000 r., a 3rOJIEMEHHOT PU3MK
3a nojasa Ha [1I1 xkaj UB® nemna e MHOTY TTOMaUT
on oHoj npoHajaeH ox Stromberg (5). Kako u
crynunte Ha Stromberg u cop. (5) u Pinborg n
cop. (18), Hvidtjern u cop. (14) He oTkpuBaat
HUKaKBa pasiuka Bo pusukoT ox L1 momery
NB® 3aunatute OnM3HAIA W APYTUTE OJIM3-
Hamy. Vcro Taka HE TOCTOM pasiiuka Mery
pusukot 3a LI momery nenara Kou ce poAcHU

especially cerebral palsy (CP), suspicion for a
delay in their development or severe visual
problems due to the high frequency of twin
pregnancies, low birth weight and prematurity.
At the same time, no differences were found in
the cases of congenital malformations, mental
retardation, chromosomal aberrations and
behavioral disorders. However, the authors
highlighted that the children born in Sweden
after an IVF procedure had three times higher
presence of CP compared to the children from
the general population and the risk of suspicion
for a delay in their development was four times
higher in children born after an 1VF procedure
than in the control group.

Moreover, a tendency toward an increased risk
for CP in singletons born after an IVF
procedure compared to non-IVF singletons
(5,14,17) has been discovered, but not all of the
related studies had statistical significance
(14,17). Results found by Hvidtjern et al. (14)
indicated that a large proportions of the preterm
deliveries assisted by an IVF procedure showed
an increased risk of CP for both multiples and
singletons. These results remained unchanged
even after adjustment for the maternal age,
educational level, parity and gestational status.
The independent effect of the IVF procedure
disappeared after additional adjustment for
multiplicity or preterm delivery. When both the
insemination and preterm delivery were
included in other multivariate models, preterm
delivery remained associated strongly with the
risk of CP. This population-based study
included all live-born singletons and multiples
born in Denmark between 1st of January, 1995
and 31st of December, 2000. The increased risk
of CP for the IVF conceived children in this
study was lower than the risk found by
Strémberg et al. (5). Same as in Stromberg's et
al. (5) and Pinborg's et al. (18) studies,
Hvidtjgrn et al. (14) found no difference in the
risk of CP between IVF conceived twins and
other twins. Also, there was no difference in the
risk of CP between children born after
conventional IVF procedure and those born
after intracytoplasmic sperm injection (ICSI)
treatment, compared to the results of previous
study done by Pinborg et al (18). The results of
a later population based follow-up study done
by Hvidtjern et al (19), which included all
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10 KOHBEHUMOHATHUOT UB® 1 oHUe poaeHu o
MHTPOIMTOILUIA3MAaTHIKO HHjEKTHPamke Ha CIep-
ma (MLICH). TpermanoT Oelie BHIIEH BO COT-
JACHOCT CO pe3yJiTaTuTe OJl MPETXOJHATA CTY-
Idja ox crpana Ha Pinborg u cop. (18). Pe3yn-
TaTUTE OJ] MOJOIHESKHATA CTYJHja Ha MOIya-
nyjaTa, Kako TpojoibkeHne, Ha Hvidtjern mn
cop. (19), xoja ru BriryuyBa cute 588.967 nmena
Kou ce poaenu Bo Hancka oxn 1995 go 2003 r.,
MOTBpAYyBaat Jeka € 3rojieMeH pu3ukoT on LIIT
Kaj Jenara pPOAEHH MO AaCHCTHPAHO OIUIONY-
Bame, a ocobeHo MIB® e cuimHO moOBp3aHa co
BHCOKHOT IMPOIEHT Ha MOBEKEKPATHOTO U MpPEJ-
BPEMEHOTO TOPOyBamke BO OBHE OPEMEHOCTH.
Cropen pesynrature, 5.6% on gemara ce
pOJEHH Kako pe3yaTaT Ha acHCTUPAHOTO
omnonyBame on kou 0.19% mobune mujarnosa
HII. Kako mTo e HarimaceHo, neunara co LIIT
PONIEHW II0 AaCHCTHUPAaHO OIUIOAYBamke HMaar
cmmuan moaBuaoBu Ha LI m xomopOwmmurer
kako gnema co LIl pogenn mno mnpuUpOAHO
omionyBame. EUHEYHHWTE OIUIOAyBamka KOU
kopuctar APT He ce cuiaHO MOBp3aHH CO
3rOJIEMEHHOT PHU3UK OJ IlepedpaiHa mapaiu3a
Kako MITO € HarjaceHo ox cTpaHa Reid u cop.
(20). Ho, oBaa cryamja Ouma Qoxycupana Ha
eMHCYHHUTE parama MpuToa M30erHyBajku TO
e(eKTOT Ha TojJeM JeN O] MPEIBPEMEHO MYJI-
TUITHO TOPOAYBamke KOe JIOBEAyBa J0 3roJeMeH
pusuk Ha [I1.

Co xopucreme Ha MeTa-aHanu3a, Hvidtjern u
cop. (21) ru omeHyBaaT MOCTOCUKUTE JTOKA3H 32
noBp3anoct nomery APT u LI, ayrtuctuuen
cnektap Ha HapyumyBame (AC/) u 3amouner
pa3Boj BpP3 OCHOBA Ha OPTHHAIHUTE ITOIATONH U
npuio3u o0jaBenu ox 1 janyapu 2006 no 1 am-
pun 2008 r. co eIHOroguIIHO cheAcwme. JeBetr
HIT ctyaum nmokaxkane Jeka Jeuara poAeHu Mo
NB® ce co 3ronemeH pu3uk oA LiepedpaiHa mna-
paim3a MOBpP3aHH CO TMPEIBPEMEHOTO MOPOIY-
Bame. Merta-ananu3ata ondaru 19462 nema po-
neHu o UB® u aBTOpuTe mpolieHyBaaT CypoB
koedwuent Bo oxHoc Ha 2.18 (95% CI, 1.71-
2.77). Y mokpaj pasnukuTe BO aHATUTHYKHUOT
TIPUOJI jacHO € JeKa He nmocTon pu3uk Ha I{I1 Bo
NB® kaj pemara, 6apeM AEIYMHO TPETHUPaHHU
Kako mpenBpeMeHo nopoayBame. Ocym AC]I
crynuu 1 30 CTyIWHU 3a pa3BOJHOTO 3aIOITHYBA-
b€ MOKakaje HEKOH3UCTEHTHH pe3yJTaTH BO
CUTE KOHKYPEHIIUHU U KOTa OJIIEITHO CE COTJIeY-
BaaT €IUHKHU U OJIM3HAIH.

Kopucrejku pernctpu Ha HallMOHAIIHO HHUBO 32

588.967 children born in Denmark between
1995 and 2003, confirmed increased risk of CP
in children born after assisted conception.
Particularly, the IVF procedure was strongly
associated with the high proportion of
multiplicity and preterm delivery among these
pregnancies. According to the results, 5.6% of
the children were born as a result of assisted
fertilization and 0.19% received a CP diagnosis.
As highlighted, the children with CP born after
assisted fertilization had similar CP subtypes
and co-morbidities as the children with CP born
after natural fertilization. Singleton conception
using an ART procedure was not strongly
associated with an increased risk of CP as
highlighted by Reid et al. (20). However, this
study was focused on singleton births only, and
in that way avoiding the consequences of the
large amount of preterm multiple births leading
to a higher risk of CP overall.

With the use of meta-analysis, Hvidtjern et al.
(21) evaluated the existing evidence of
associations among the ART procedure and the
CP, the autism spectrum disorders (ASD) and
the developmental delay. Their study was based
on existing data and articles published from 1st
of January 1996 to 1st of April 2008, with
updates each year in-between. Nine CP studies
showed that children born after an IVF
procedure had an increased risk of CP
associated with preterm delivery. The meta-
analysis included 19462 children born after an
IVF procedure and unfavorable ratio of 2.18
(95% ClI, 1.71-2.77) was estimated. Despite the
dissimilarities in the analytic approach, it
appears that the risk of CP in IVF conceived
children at least partially operates through
preterm delivery. Eight ASD studies and 30
studies of developmental delays showed overall
inconsistent  results,  when  considering
singletons and multiples separately.

Using nationwide registries to examine the
health of IVF conceived children up to the age
of 4, Klemetti et al. (17) found that 88% of the
IVF conceived children with CP were born
preterm. The authors also reported a statistically
significant increase of the risk for a broad range
of psychiatric disorders (ICD-10 code F80-F98)
including ASD in children born after IVF
procedure (OR 1.68; 95% CI, 1.11-2.58);
however, they did not provide results for ASD

42

JOURNAL OF SPECIAL EDUCATION AND REHABILITATION 2011; 12(3-4): 33-49
DOI: 10.2478/v10215-011-0010-x



MEJIMLIUHCKH TPETMAH

na ce ucnurta 3apasjero Ha MB® nemara mo 4
roxumtHaTa Bo3pacT, Klemetti u cop. (17) yka-
xKyBaaT aeka 88% on meuara co LII ce mpen-
BPEMEHO pOJIeHH. ABTOPUTE UCTO TaKa U3HECY-
BaaT CTaTHCTHUYKH 3HAYAjHO 3rOJICMYBamke Ha
PU3UKOT Kaj MIUPOK CIIEKTap Ha TICUXUjaTPUCKH
mapymyBama (MIIJI-10 wmmppa F80-FI8)
BkiyuyBajku ACJl kaj nmenara pojeHH IOCIe
HNB® (OR 1.68; 95% CI, 1.11-2.58); cemak tne
He 00e30enumne pesynratu nocedHo 3a AC/. o
Bo3pacT o ABe roauHu UB® nena, equHeyHU-
T€ W TOBEKETO IOBEKEKPATHU 3EMCHU 3aeITHO
vMaiie TpunaTtu 3rojieMed pusuk on LT u mo-
4eCTO MMaaT HapyllyBamba BO MICUXUIKUOT pa3-
BOj WJTM OJHECYBAaETO M €MOIIMOHAIIHOTO Ha-
PYIIYBame BO criopenida co KOHTPOIHUTE JeTia.
Middelburg u cop. (22) ro omeHyBaaT HEBPO-
Pa3BOJHHOT WCXOJ Ha Jerara POoJEeHU CIOpend
NB® u UIICU, ucriutyBajku TH HEBPOMOTOP-
HHUOT pPa3B0j, OCO3HABAKHETO, TOBOPOT, ja3HKOT
U OJHECyBameTo. Pesynrature cyrepupaar
nexka UB®/ULICH o cebe He TO 3roiieMyBaar
PU3UKOT 3a TEUIKM KOTHUTHBHHU OIITETYBamba
(T.e MHTENEeKTyaHa MONPEYCHOCT) WU HEBPO-
MoTopeH xeHauken kako LTI, Ho HeKou pu3ny-
HU (aKTOPHU KAKO IITO € MPEABPEMEHOTO para-
’e, Kou Omie moBp3anu co asere MBDO/MIICHU
u 11, ce norBpaeuu. ['naBHo He Oelie mpujaBe-
Ha 3rOJIEMEHOCT Ha HEBPOPa3BOJHHUTE HAPYIIY-
Bakba Bo UWB®/MIICHM HOBOpOIeHUHHATA.
Cemak TmpoIlCHKaTa BO TEKOT Ha JETCTBOTO
caMo TO CIpevyBa JOHECYBAmHETO BAKHU 3aKITY-
YOIIM BP3 PU3UKOT OFf HEBPOPA3BOjHO HAPYIITY-
Balk¢ Ha IMOroJieMa BO3PACT, KaKO INTO € JHC-
JIEKCHjaTa WU TIaK MaHWITyJIaTUBHATA TUCTIPaK-
cyja.

[lcuxomoropHUOT pa3Boj Ha xaena co UBD me-
ToAara Oelre CIMYeH 3a BpeMe Ha IPBUTE TPH
TOJIUHY, WAaKO HUBHOTO ITOCTHATAJIHO 37paBje
Oerre BIIOIICHO W pa3BOjoT MM Oerrre 3a0aBeH 3a
pasnuKa o] KOHTPOJHUTE JeTla, BEPOjaTHO KAKO
ozpa3 Ha MpoOJIeMUTEe O]l HEOHATATHUOT TIePH-
ox (23). Nakajo u cop. (24) ro ucnuryBaine ¢u-
3MYKHOT M MCHTAJIHUOT Pa3Boj Ha Jiela 3a4HaATH
co UB® wu mo 3amp3Har emOpuo TpaHchep
(®ET), npu mTo He yBUAEIE 3HAYAJHU PA3IHKH
nomery eguakute on APT u npupoaHo 3aunatu
nmera. Mako MEHTaATHMOT pas3Boj OWII  HCT,
rpynara ox APT MeTonoT uman TeHJeHIMja 1a
ro HaMaJii IICHXOMOTOPHHOT Pa3BOj KaKO IITO
e: JpXeme Ha TiIaBaTa WCIPABEHO, JA3CHE U
ceneme. OUNUKUOT U MEHTAJIHHOT Pa3BOj Ha

separately. Until the age of 2, the IVF
conceived children, singletons and multiples
considered together, had a three times increased
risk of CP and more often had disorders of
psychological development or behavioral and
emotional disorders, compared to the control
group of children.

Middelburg et al. (22) evaluated the neuro-
developmental progress of children born after
an IVF procedure and ICSI, by assessing their
neuro-motor development, cognition,
speech/language and behavior. The results
confirmed that the IVF/ICSI per se does not
increase the risk for severe cognitive
impairment (i.e. mental retardation) or neuro-
motor handicaps such as the CP and some risk
factors, such as the preterm birth, previously
associated with both the IVF/ICSI and the CP
were confirmed. In general, an excessive
appearance of neuro-developmental disorders
among the IVF/ICSI conceived infants was not
reported. However, evaluation during the
childhood only prevents making important
conclusions regarding the risk of neuro-
developmental disorders at older ages such as
dyslexia or fine manipulative dyspraxia.

The psychomotor development of the IVF
conceived children was similar during the first
3 years although their postnatal health was
worsen and the growth was slower than of the
children in the control group, probably
reflecting the problems in the neonatal period
(23). Nakajo et al. (24) evaluated the physical
and mental development of children after IVF
procedure and frozen embryo transfer
procedure (FET). No significant difference was
found between the singletons and the naturally
conceived children regarding the ART method.
Although their mental development was the
same, the ART conceived group tended to delay
psychomotor development such as “holding
their head up”, “sitting up” and “crawl”. The
physical and mental development of the IVF
conceived twins or triplets were significantly
delayed compared to the naturally conceived
babies, but had improved to a similar extent as
those of the singletons after six months of
development.

After assessing the mental development of
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Onmu3HaUuTEe WM TpojkuTe aobuenu on VIBO
METOAOT OmIIe MOMaIKy Ha Opoj OTKOJKY OHHE
Kaj HOpMaJIHO 3a4HaTUTe OeONba, KOU MOYHYB-
aaT Jla ce pa3BHUBaaT Kaj EAMHEYHHUTE IO IePHO]]
OJ1 IIIECT MECELIH.

[IpolieHeTHOT MEHTalleH pa3Boj Ha 5 ToIUIIHA
BO3pacT, IPUKAKAHO O] CKAINTE Ha WHTEIIUTEeH-
ja 3a MpeIyydUINHA ¥ YYHJIHIIHA BO3PacT
cnopen Bekcnep, mokaxxyBa Jieka cpeHaTa cKa-
nmaHalQ e 110+18 3a ULICU 111+13 3a UBD u
1144 13 3a HopmanHO 3ayHatu geua (p= 0.21,
He3HaudajHo). Jlemara 3aunatu ox MIICH we ce
OJT 3TOJIEMEH pHU3UK o 3anomHeT 1Q (pe3ynrar
IQ < 85) kxormmtuBeHn pazsoj (MLICU 5.2%,
UB® 2.5%, npupoano 3aunatu 0.9%; p=0.18,
HE3HAYMTETHO). EMUHCTBEHNOT OUTEH MoOKa3a-
TeN Ha MOTIPOCEeYHHOT 1Q pe3ynrar e HUCKOTO
MajuuHCKO HHMBO Ha eJyKalldja, Koe MITO CHO-
pen aBTopuTe MOoBeKe YKa)KyBa Ha BaKHOCTA Ha
TeHETCKOTO BIIMjaHUE OJl CTpaHa Ha POAUTEIN-
CKaTa KOTHUTHBHA MOKHOCT, OTKOJIKY Ha MOX-
HOCTa O] 3aUHyBame caMa 1o cede, Mpu oape-
IyBame Ha JOJTOPOYHUTE MHTEICKTYaIHU CIIO-
coOHocTH Ha paemara 3auHatu co MIICU (25).
Jlemorpadcknure Bapujadin, Kako IITO € BO3-
pacta Ha Majkara 3a BpeMe Ha paramero U Hej-
3WHOTO 00pPa30BHO HHMBO, HCTO TaKa OM MOXKele
Jla Urpaar BakKHA YJIOra BO KOTHUTHBHUOT pa3-
BOj Ha nenata 3aynatu co UB® u UIICH, cro-
peneHo co MPUPOIHO 3aYHATHTE Jela Ha HCTa
Bo3pacT (26). Pesynrature op NOCICAHUTE
enuaeMuoNomky crynuu ox Carson u cop. (27)
noTBpayBaat aeka APT meronara He e moBp3a-
Ha co mociad KOTHUTHBEH pa3Boj Ha BO3pacT OJ
3 roauHM.

On nmpyra crpaHa, IPE3CHTUPAHUTE PE3YNITaTH
Ha MPOAODKEHUTE CTyJANH HAa KOTHUTUBHHUOT W
MOTOPHHUOT pa3Boj Ha 151 ocyM roJuIlHU Aena,
poneHu kako enuuka co meronara UIICU mo 32
recraiucka Henmena, cropen Leunens u cop.
(28) mokakyBaar Jeka BaKBUTE Jerla TEKHeEaT
Ja noOujaT 3HAYUTEIHO IIOBUCOKHU IICJIOCHU
(p<0.01), roBopru (p<0.01) m MOCTUTHYBAYKH
(p<0.05) VHTENUTEHITUCKH PE3yIATaTH O] CIIOH-
TAHO 3aYHATH JIela, HO U MOKPaj TO0a OCTaHyBaj-
KM BO CITMYHU pamMKu. OBUE MEPKH TH BKIIy4Hja
PeBunupana BekcnepoBa ckana 3a gena u TeCT
3a MMpOoIeHa Ha JBIXCHETO Kaj nena. [ToBucoko
HUBO Ha elyKaluja Kaj Majkara Oele MpoHaj-
neno Bo MIICU rpymurte m Oele MO3UTHBHO
MTOBP3aHO CO KOS(HUIIMEHTOT Ha WHTCIUTCHITH]ja
IQ, (objacuyBa camo 10% on mpoMeHIUBOCTA

children at the age of 5, Wechsler Preschool
and Primary Scales of Intelligence showed
results where the average 1Q was 110+18 for
ICSI conceived children, 111+13 for IVF
conceived children and 114+13 for naturally
conceived children (p=0.21, non-significant).
ICSI conceived children were not at increased
risk for delayed (score scale 1Q<85) cognitive
development (ICSI 5.2%, IVF 2.5%, naturally
conceived 0.9%; p=0.18, non-significant). The
only significant independent predictor of
below-average 1Q result after the multivariate
analysis was the low educational level of the
mother, which according to the authors,
indicated the importance of the genetic
influence of the parental cognitive ability rather
than the mode of conception itself, in
determining the long-term intellectual ability of
the children conceived using the ICSI
procedure (25). Demographic variables such as
the maternal age at the time of birth and the
maternal educational level could also play
important roles in the cognitive development of
the IVF and the ICSI conceived children,
compared to the naturally conceived once,
measured at the same age (26). The results of
the later epidemiological study by Carson et al.
(27) confirmed that the ART procedure was not
associated with poorer cognitive development
at the age of 3. On the other hand, the results
presented by Leunens et al. (28) in the follow-
up study of cognitive and motor development of
151 eight-year-old singletons conceived after an
ICSI procedure after 32 weeks of gestation,
showed that the ICSI conceived newborns
tended to obtain significantly higher total
(p<0.01), verbal (p<0.01) and performance
(p<0.05) intelligence  scores than the
spontaneously conceived babies, nevertheless
remaining in similar ranges. The outcome
measurements included Wechsler Intelligence
Scale for Children-Revised (WISC-R) and
Movement Assessment Battery for Children
(ABC). Higher maternal educational levels
were found among the ICSI group and they
were positively related to the 1Q scores
(explains only 10% of the variability in the 1Q
score scales). Overall, comparing the motor
skills, the manual skills, the balance and
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Bo ckanata [Q 6oxyBame). Criopes MOTOPHHOT
pa3Boj, LENOKYIMHUTE MOTOPHH CIOCOOHOCTH,
MaHYeJTHHUTE CIIOCOOHOCTH, OalaHCOT U CIIOC00-
HOCT 3a WTpame TOMKa, HUKAKBU TMO3HAYajHU
pasiuKH HE ce MPOHAjICHN TIoMeTy Jerara 3ad-
Hati co MIICU u HOpMaslHO 3ayHaTHTE Jela.
ABTopuTe nmoaraaT 0 3aKIIy4OK JeKa Jerara
3agHati co MIICU mokaxyBaar pa3BOj HCT
Kako OHOj CO HOPMaJIHO 3a4YHATH Jiela BO KOT-
HUTHBHUOT U MOTOPHHOT Pa3Boj ce OO 8 ro-
JIUIITHA BO3PACT; 3ropa Ha Toa He IMaTar o]l 3Ha-
YUTETHO Pa3BOJHH 3aJ0IHYyBama BO cCIopemda
CO TPUPOJHO 3aYHATHTE Jlella NPUKAKYBajKU
HajMaJIKy MPOCEYHH KOTHUTHUBHU CIIOCOOHOCTH.
Goldback u cop. (29) pa3Buie pa3IddHO TJe-
JUINTE JeKa W oHue jena 3auyHath co UBD u
NIICH co HU30K pU3UK MOKaKyBaaT HOpMaJleH
KOTHUTWBEH pa3Boj Ha Bo3pacT ox 5 1o 10 rox.
Taka mTo MeTo0T Ha epTHIN3aNMja BepojaT-
HO Biujae Bp3 HUBHHUOT 1Q, a MLICU moxe na
Ouze OBp3aH CO PU3HK OJI MAJIO 33/I0IIHYBakE
BO KOTHHTHBHHOT Pa3Boj cropeacHo co MBO.
CeskynHuot 1Q ox mpoydyBaHarta rpymna € BO
HOpMaHU TpaHuiu (MuH=98.2; SD=12.2), HO
NICHU nmemara (IQ=94.1, SD=13.8) nmaar cta-
TUCTHYKH MTOMAJIKy HHTEIEKTYaIHH CIIOCOOHOC-
™ BO crnopenba co UB® nmemara (1Q=102.0,
SD=9.1; t=-2.81, p=0.005). Hajman rpanuueH
KOTHUTUBEH pa3Boj umaat 23.5% ULICU nena,
HO camo 2,9% IVF nena (p=0.011).

Kako mro Oemie cromMeHaTo MPETXOTHO O
Gibson u cop. (30), meTOKyITHHOT MEHTaJCH,
MOTOPEH, TOBOPEH U COIMjaJicH pa3Boj Ha Jela
3auHatu oA APT e Bo HopMaiHa rpaHuua cj Ao
mpBarTa ToAWHA OJ] )KUBOTOT. Kako u ma e, mpo-
[IEHETOTO HHWBO HAa Pa3BOjOT Ha PEUENTUBHHOT
roBop Oemie monucko kaj UB® nemara, HO BO
TPaHWIM Ha HOpMAaJaTa.

HuckuoT creneH Ha OMXEjBHOPAIHU TEIIKOTHU
Y TIPOCEUCH PEjTUHT HA TEMIICPAMEHTOT € MPH-
jaBeH u Bo ucto Bpeme MIB® majkute rv paHTH-
paar CBOUTE Jielia BO MIOBUCOK CTEIICH Ha OUXej-
BUOpaJHA TEUIKOTHja M TOPEAKTHBHH, 32 pPa3-
JIUKA O] PEJTUHTOT Ha KOHTPOIHHUTE MajKH KOU
IITO MOXAT J]a ja WCKaKaT HHWBHATA 3arprke-
HOCT 32 3/IpaBjeTo W aIaNnTHPAHETO Ha HUBHOTO
JIeTe BO TEKOT Ha NpBaTa TOJWHA OJf HUBHUOT
KHBOT.

[Ipernen on pusnk (HakTOpUTE W CTYTUUTE KOU
T'H JOKyMEHTHpAaaT ce npukakanu Bo Tabena 1.

capability to play with a ball, no significant
differences were found between the ICSI and
spontaneously conceived children regarding
their motor development. The authors
concluded that the ICSI conceived children
showed similar  cognitive and  motor
development until the age of 8, compared to
their normally conceived peers; moreover, they
did not suffer any significant developmental
delay as compared to the naturally conceived
children, displaying at least average cognitive
abilities.

Goldbeck et al. (29) developed a different
perspective that even though most of the IVF
and ICSI conceived singletons with low-risk,
showed a normal cognitive development at the
age of 5 or 10. The ICSI method of fertilization
seemed to have an impact on their 1Q and that it
might be associated with the risk for a small
delayed in the cognitive development compared
to the IVF method. The overall 1Q of the study
group is within the normal range (mean=98.2;
SD=12.2), although the ICSI conceived
children (1Q=94.1, SD=13.8) had statistically
lower intellectual abilities compared to the IVF
conceived children (1Q=102.0, SD=9.1; t=-
2.81, p=0.005). 23.5% of the ICSI conceived
children and only 2.9% of the IVF conceived
children (p=0.011) had end-boundary delayed
cognitive development.

As previously highlighted by Gibson et al. (30),
the overall mental, motor, speech and social
development of the ART conceived infants was
within the normal range measure at the age of
1. However, the estimated level of receptive
language development was lower in the IVF
conceived infants, but still in the normal range.
Low levels of behavior difficulty and mean
temperament ratings were reported; the mothers
who have undergone an IVF procedure rated
their children at a higher level of behavior
difficulty and as more reactive, compared to the
ratings given the by mothers from the control
group, which opinion might reflect their
concerns about the well-being and adjustment
of their child during the first year of life.

A summary of the risk factors and studies that
documented them is presented in Table 1.
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Tabena 1. Pusux @axmopu

Table 1. Risk Factors

KapakrepucTtrku Ha MajkaTa
/ Maternal characteristic

AKyIIepcKy KOMILTHKAIH /
Obstetric complications

IMepunaranuu pesysarata / The
perinatal outcomes

Pan pa3soj / Early
development

Tomunu Ha Majkata >35 1./

Maternal age >35 years
Reynolds et al, 2003 (2)
Bergh et al, 1999 (7)
Boulet et al, 1999 (8)
Hvidtjern et al, 2006
(14)

ITpumepok: npBopoxku /

Parity: primiparous
Bergh et al, 1999 (7)
Boulet et al, 1999 (8)
Hvidtjern et al, 2006
(14)

3ronemeH Opoj Kaj MOBEKEIIOIHI
6pemenocty / Increased incidence
of multiple pregnancy
Reynolds et al, 2003 (2)
Bergh et al, 1999 (7)
Klemetti et al, 2006 (17)
Hvidtjern et al, 2010 (19)
3ronemeHa (peKBeHIja Ha
rwiareHTa npesuja / Increased
frequency of placenta previa
Jackson et al, 2004 (1)
Tanbo et al, 1992 (9)
Verlaenen et al, 1995 (11)
3ronemeHa (peKBeHIja Ha
MpeM3BHKaHA XUTIEpTeH3Hja /
Increased frequency of
pregnancy-induced hypertension
Tanbo et al, 1992 (9)
Doyle et al, 1992 (10)
Verlaenen et al, 1995 (11)
3ronemeHH (hpeKBEHIMH Ha
npeeknamricuja / Increased
frequencies of preeclampsia
Jackson et al, 2004 (1)
KpBapeme 3a Bpeme Ha
opemenocta / Bleeding during
pregnancy
Doyle et al, 1992 (10)
Verlaenen et al, 1995 (11)
3roneMeHa (ppeKBeHIMja HA
recrarcku aujaderec /
Increased frequency of
gestational diabetes
Jackson et al, 2004 (1)
apcku pes®/ Cesarean section®
Bergh et al, 1999 (7)
Boulet et al, 1999 (8)
Tanbo et al, 1992 (9)
Verlaenen et al, 1995 (11)
Kozinszky et al, 2003 (13)
TIpem3BrKaHo opomyBarmse /
Induced labor
Verlaenen et al, 1995 (11)

3ronemMeH pU3MK O
npeBpeMeHo parame (<37
nezesn) / Increased risk of
prematurity (<37 weeks)

Jackson et al, 2004 (1)

Squires & Kaplan, 2007 (3)

Bergh et al, 1999 (7)

Boulet et al, 2008 (8)

Tanbo et al, 1992 (9)

Doyle et al, 1992 (10)

Verlaenen et al, 1995 (11)

Koudstaal et al, 2000 (12)

Kozinszky et al, 2003 (13)

Hvidtjern et al, 2006 (14)

Koudstaal et al, 2000 (15)

Van Voorhis, 2006 (16)

Hvidtjern et al, 2010 (19)

Middelburg et al, 2008 (22)
3rosieMeH pU3HK O] pararmba co
noMaJia POJIUIIHA TEKUHA |
Increased risk of smaller birth
weight”

Jackson et al, 2004 (1)

Squires & Kaplan, 2007 (3)

Bergh et al, 1999 (7)

Boulet et al, 1999 (8)

Tanbo et al, 1992 (9)

Doyle et al, 1992 (10)

Verlaenen et al, 1995 (11)

Koudstaal et al, 2000 (12)

Koudstaal et al, 2000 (15)
Mau 101 3a recrarpcka BO3pacTt
(CT'A)° / Small for gestational
age (SGA)°

Jackson et al, 2004 (1)

Doyle et al, 1992 (10)

Van Voorhis, 2006 (16)
5-min Anrap pesyararu <7 /
5-min Apgar score <7

Verlaenen et al, 1995 (11)

Koudstaal et al, 2000 (12)

Kozinszky et al, 2003 (13)

Koudstaal et al, 2000 (15)
3roJieMeH pH3KK of] Ne(eKTH IIpH
parameTo, XpOMO30MCKHU
aOHOPMaJTHOCTH ¥ HEBOOOWYAECHH
Tparu Ha HapyLuyBaH,ed /
Increased risk of birth defects,
chromosomal abnormalities and
rare imprinting derangements®

Squires & Kaplan, 2007 (3)

Green, 2004 (4)

Hansen et al, 2005 (6)

Bergh et al, 1999 (7)

Verlaenen et al, 1995 (11)

Van Voorhis, 2006 (16)

3ronemMeH pu3MK O
nepeOpasHa napaimsa /
Increased risk of cerebral
palsy
Stromberg et al, 2002 (5)
Hvidtjarn et al, 2006 (14)
Klemetti et al, 2006 (17)
Hvidtjern et al, 2010 (19)
Middelburg et al, 2008
(22)
IIpernocrasku 3a
3aJI01HYBakba BO Pa3BojoT /
Suspected developmental
delay
Squires & Kaplan, 2007
®3)
Strémberg et al, 2002 (5)

? 3a6enerka. 360poT € M3BPIIIEH MpeJ MAMEHKATA 13 OTHJIE HA TOPOLyBaHhe.
# Note. Elective if performed before the patient went into labour.
b 3aGenewxa. Manara POIMIIHA TeKHMHA € POJMITHA TeXHHA Koja € >500r n <2500r.
® Note. Low birth weight is birth weight >500g and <2500g.
° 3abenemka. Pouinara Texxuna e nos 10 npoieHTy Ha HalMoHATHATa pehepeHTHA KpUBa.
° Note. Birth weight below the 10th percentile of the national reference curve

Y 3aGenewxa. np. Beckwith-Wiedemann, Angelman cusapomn.
¢ Note. eg. Beckwith-Wiedemann, Angelman Syndromes.
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3aknyuox

Haomute on mpeTxomHHUTE CTyIUHM CE U CMHpY-
BAuKH ¥ MMO3UTHBHH. THe He OTKpUBaaT 3HAYajHU
Pas3IMKyd BO PAaHUOT MOTOPEH, MEHTAIEH M CO-
UjaJieH pa3Boj. PH3MK 01 HEMOBOJEH aKyiiep-
CKH, HEOHATAJIeH, KOTHUTUBEH ¥ MOTOPEH pa3Boj,
KapakTepm3upaH Kaj JoeHummara ox  APT
METOIOT, € KOHTpaBep3HO npamame. [lopanu Toa
notpedbHo e cute MHpopMaUH Ja UM Oujar
JOCTalHU Ha TApOBUTE KOU C€ 3aMHTEPECHPaHU
3a APT tpermanor. Ce g0 MHHarara Aekana,
UCTpaXXyBamaTra NpHUMapHO ce (OKyCHpaHH Ha
epukacHocTa Ha pasHu APT wmeroqm kako u
CTamnKuTe Ha abOPTYCH WM MYJTUITHU T'eCTallHU
(1). IloTpeOHO € MOHATaMOIITHO UCTPAXKYBAE O]
BHCOK METOJIOJIOLIKH KBAJIMTET Kaj Jiela BO pas-
BOj U MPEIIIKOJICKa BO3pacT. YCIEXoT off paHata
WHTEPBEHIIMja € TUPEKTHO 3aBUCEH OJ PaHO OT-
KpUBamke M HCOHUTYBamke KOe My INPETXOAW Ha
0BOj TPETMaH, U € HCTO Taka 0a3upaHo BpP3 U3TOT-
BYBam¢ Ha HHAUBHIYaJIHU MPOTPaMH U MPOLICHKA
Ha eeKTHUTEe 01 TPETMAHOT.
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