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Characteristics and morbidity of prematurely born newborns conceived
with assisted reproductive technologies

Kapakrepuctuke u MOpOUIUTET MTpeBpeMeHO polyeHe HOBOpoleHuau 3aueTe

BAaHTCJICCHOM OINNIOAHBOM

SUMMARY

Introduction/Objective The proportion of live-born
infants  conceived with assisted reproductive
technologies (ART) in some European countries
reaches 6% and in Serbia over 1%.

The aim of this study was to analyze characteristics
and morbidity of prematurely born newborns
conceived with ART.

Methods The study included 154 prematurely born
newborns from pregnancies conceived with ART and
154 prematurely born newborns conceived naturally
hospitalized at the Institute of Health Care of Children
and Adolescents of VVojvodina. Participants from both
groups were matched according to gestational age and
date of birth.

Results Statistically significantly more newborns with
very low birth weight have been in group of newborns
conceived by ART in comparison.. to newborns
conceived naturally (i test, p = 0.0002). Morbidity of
newborns conceived with ART' is .not higher in
comparison to newborns of the same gestational age
conceived naturally. Bronchopulmonary. dysplasia,
occurred more frequently. in children from ART (i
test, p = 0.006) ‘and retinopathy of prematurity,
occurred more frequently in children spontaneously
conceived. (x? test, p =/0.047). There was no
difference in/the frequency of birth defects, genetic
syndromes and inborn errors of metabolism between
two groups.

Conclusion Lower birth weight and intrauterine
growth restriction are potential risk factors for worse
postnatal outcome in newborns from pregnancies
conceived with ART.

Keywords: assisted reproductive
prematurely born newborns; morbidity

technologies;

INTRODUCTION

CAXKETAK

Veou/Iluss  Yaeo sxuBopoljeHe HOBOpoheHUamn
3ageTe HEKOM OJf METOJa BAHTEJCCHE +OIUIOMNHC
(acuctupane penponyktuBHe TexHomoruje — APT).y
CTATHOM je TopacTy. Y HEKHM EBPOICKHM 3eMjbama
nocexxe u 6% . YV Cpbuju je oH Hemto Buiie of 1%.
usb pana je 6uo na ce aHANM3KUPA]Y KapaKTEPUCTHKE
U MOPOUAUTET MpPEeBPEMEHO poljeHe HOBOPOHeHYATH
u3 APT.

Metone Crynuja je oOyxBarmna 154 mnpeBpeMeHO

poheHa .~HoBOpoheHueTa 3aueta  BAHTEIECCHOM
OIIIOAKOM U 154 TipeBpeMeHo poljeHa HOBopoheHueTa
3agera | MPUPOJHHM  MyTeM, = KOju cy  Owimm

XOCTIMTaNM30BaHa y VIHCTHTyTa 3a 3ApaBCTBEHY
3alITUTY, Aene B ownanuHe Bojsoamue. Mcnuranuim
3. 00e Tpyle Cy yjeoHadeHH MpeMa TecTalHjCcKoj
CTapOCTH U AaTyMy polema.

Pesynratm VY HamieM UCTpaxuBamy OWIO je
CTaTHCTHYKH 3HAuajHO BHUILlE HOBOpoheHuaau ca BpJIo
MajioM TopolajHOM MacoM y IpyId HoBopoleHuaan
u3 APT tpynuoha y ongHocy Ha HOBopoheHuan u3
CIIOHTAHO 3a4eTuX TpynHoha ()(2 tect, p = 0,0002).
Crona MopOuanTeTa IpeBpeMeHO pol)eHe aere 3aueTe
BaHTEJIECHOM OIUIONHBOM HHje Beha y oxHOCy Ha
MIPEBPEMEHO pOljeHy Jieny 3a4eTy HPUPOJHUM ITyTEM.
BporxonynMoHanHa auciiasuja (y° tect, p = 0,006)
ce jaijpa demhe KoJ Jele 3adeTe BaHTEICCHOM
OILIO/IE-OM, @ PETHHOMATH]a pemMarypuTera (2 TecT, p
= 0,047) ce jaBspa uenhe koJ gele 3a4eTe NIPUPOIHUM
OyTeM uCTe TecTanujcke crapoctd. Hwuje Owmio
pas3iiuKe y y4YecTallOCTH KOHTEHHTAJIHHX aHOMaluja,
TEeHeTCKUX CHHApoMa W MeTabommukux mopemehaja
n3mMehy rpyna.

3ak/pyyak Mana nopohajHa mMaca W HMHTpayTepHHE
3aCTOj pacra Cy MNOTEHIMjadHH (AKTOPH PHU3HKA 3a
JIOIIMjU TIOCTHATAIHM MCXOJ KOJl HOBOpOheH4Yaau u3

Tpyanoha 3auetnx APT.
Kibyuyne  peunm:  acuctupaHe — penpoIyKTUBHE
TEXHOJIOTHje; TpeBpeMeHo poheHa HoBopoheHuar;

MopOuauTET

According to the European Society of Human Reproduction and Embryology, from

1997 to 2014 there have been a reported 1,478,452 newborns conceived with assisted

reproductive technologies (ART) [1] The number of prematurely born infants is significantly
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higher with assisted conception than the number of infants born from natural conception. To
solve this health and, ultimately, the social problem in Serbia, in 2006 the Republic Health

Insurance Fund started financing the program of ART conceptions.

Research and identification of short and long- term effects of ART are very challenging
tasks. First and foremost, the reason for this is great heterogeneity in collecting, classifying,
analyzing and interpreting the enormous amount of information gathered so far in various
studies. Individual approach to infertility treatment, fast improvement and constant changes
in the methodology of ART together with previously mentioned problems of data collection
and analysis, significantly impede the possibility to accurately comprehend all possible risks
and consequences of artificial conception. Despite numerous studies, scientific publications
and accumulated evidence there are still a lot of perplexity in reference to the questions:
Whether the (artificially) assisted reproduction represents greater risk for inadequate embryo
development, poorer perinatal outcome and what the long term consequences for the children
are, as well as whether the risks are equal for single and multiple pregnancies conceived by
ART [2-5].

Children born from pregnancies with medically assisted conception have higher risks of
intrauterine growth retardation (WUGR), low birth weight (LBW), preterm delivery, and
different congenital malformations all of which could suggest the possibility of disrupted or

suboptimal intrauterine‘growth.

A great deal of the above-mentioned problems has been explained by the fact that
majority of pregnancies achieved by some of the medically assisted reproduction techniques
were dominantly multiple pregnancies with additional risks of mother's age and morbidity,
therefore carrying higher risks of suboptimal fetal growth [6]. Nevertheless, this claim is only

partially true.

Etiologic factors and pathophysiological mechanisms that influence fetal growth and
development can be of intrinsic and extrinsic nature. Intrinsic factors refer to characteristics
of the fetus itself and include chromosomal abnormalities, chronic fetal infection, congenital
malformations, and genetic variations. Extrinsic factors can be divided into maternal and
uteroplacental. Among maternal factors, there are mother’s periconceptional body weight,
height (and age, and periconceptional nutritive status. Maternal pregnancy factors that define

fetal growth and development are the existence of the cardiovascular disease, development of
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pregnancy hypertension syndrome, gestational diabetes, renal diseases, decreased
oxygenation, inadequate nutrition during pregnancy, smoking, taking alcohol and medicines
and other chemicals [3, 7]. Uteroplacental factors that negatively affect fetal growth and
development are placental insufficiency, disorders of placentation and occurrence of multiple

pregnancies.

Regardless of causes, the infant born with ART is the infant with potentially poorer
perinatal outcome mainly because of a higher percentage of multiple pregnancies, higher
frequency of preterm deliveries and unwanted outcomes of the ART [8]. ‘In spite of this, In
Serbia and in the other regions on the former territory of Yugoslavia, the papers on in vitro

fertilization (IVF) on perinatal and neonatal statistics are very scarce.

The aim of this study was to establish the structure of morbidity of preterm infants
conceived with ART (in single and multiple pregnancies) treated at the Institute for Health
Care of Children and Youth Of Vojvodina and to identify perinatal factors that are connected
with the occurrence of acute and chronic' complications and diseases of prematurely born

newborns conceived with ART.

METHODS

The study included preterm infants hospitalized at the Department for Neonatology and
Intensive and Semi-Intensive Care and Therapy at the Institute for Healthcare of Children and
Youth-of Vojvodina in Novi Sad. The retrospective study included newborn babies born
between 01/01/2011. and 31/12/2012. and treated at the Department. Data on patients

included in the retrospective part of the study were collected from medical records.

From this cohort, two groups were formed: the examine group (Group 1) included all
prematurely born babies conceived with ART and hospitalized and treated at the Institute
during the given period of time. The control group (Group 2) included all preterm born babies
conceived naturally. Babies in the control group were chosen from the cohort so that their
number would correspond to the number of babies in the first examine group. Participants
from both groups were matched according to gestational age (GA) and date of birth. GA of
the babies from the control group does not differ more than + 4 days than that of the babies

DOI: https://doi.org/10.2298/SARH191029049K Copyright © Serbian Medical Society



Srp Arh Celok Lek 2020 | Online First July 13, 2020 | DOT: https://doi.org/10.2298 /SARH191029049K 5

from the experimental group. Date of birth of the babies from the control group does not

differ more than + 3 months than one of the babies from the experimental group.

A detailed algorithm for the selection of respondents included in the study is given in
Figure 1.

At the time of the inclusion in the study the following data in reference to the baby
were considered: intrauterine infection, IUGR, delivery method, Apgar score. (AS),
anthropometric parameters (body weight, body length, head circumference) at birth, duration
of child’s initial hospitalization, duration of invasive and/or non-invasive respiratory support
and oxygen therapy, hospital discharge diagnosis (the presence of severe consequences of
prematurity, which include intracranial hemorrhage of 3rd and 4th degree ( defined in
International Classification of Disease-Tenth Revision (ICD-10) under code P 52.2), cystic
periventricular leukomalacia, retinopathy of prematurity (ROP), bronchopulmonary dysplasia
(BPD), necrotizing enterocolitis (NEC), sepsis and/or meningitis (microbiologically or
clinically diagnosed), presence of congenital anomalies or genetic syndromes and diseases
(defined in ICD-10 under codes Q00 to Q99) as well as the presence of inborn errors of
metabolism (defined in ICD-10 under codes EOO to E90). The subjects’ written consent was
obtained, according to the Declaration of Helsinki, the study has been approved by competent

ethics committee of the Institute of Health Care of Youth and Adolescents of Vojvodina.

RESULTS

The examined group (group 1) consisted of 154 prematurely born newborn babies
conceived with ART from 87 mothers. Out of the total, there were 33 newborns from
singleton pregnancies while 121 were born from multiple pregnancies (39 from trigeminal

and 82 from twin pregnancies).

The control group (group 2) was formed according to previously described
methodology from prematurely born infants of approximately the same GA from naturally
conceived pregnancies. This group comprised 154 preterm born newborn infants from 138
mothers. There were 122 newborns from singleton pregnancies while 32 newborns were from

twin pregnancies (16 twin pregnancies all together).
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The main characteristics of newborns from Group 1 and Group 2 are given in Table 1.

There has been no statistically significant difference in infants of group 1 and group 2
according to GA and gender (Student’s t-test, p = 0.152).

There has been a statistically significant difference in birth weight (BW) of newborns
from group 1 and group 2. Newborns from group 1 had on average lower body weight on
birth (Student’s t-test, p = 0.049). The average difference in BW between newborns in group
1 and group 2 was 59.427g.

The proportion of newborns with a BW under 1500g (very low BW), birth weight from
15009 to 2499g (low BW) and birth weight >2500g, in both groups are shown in Figure 2.

Statistically, significantly more newborns with very low BW have been in group 1 in
comparison to group 2 (x? test, p = 0.0001). The number of newborns with BW > 25009 has
been the same in both groups (y? test, p' = 0.702). There has been no statistically significant
difference in body length at birth and head circumference in newborns of both groups
(Student’s t-test, p = 0.992, p'= 0.13).

Newborns from group 1 have had a significantly higher AS in the 1st minute in
comparison to newborns from group 2 (Student’s t-test, p = 0.034). The values of AS in the
5th minute have had no statistically significant difference between the two groups (Student’s
t-test, p = 0.054).

There has been no statistically significant difference in frequency of symmetrical and
asymmetrical IUGR between the two groups of participants (Fisher's exact test of
probability, p = 0.394).

The average duration of hospitalization, the average length of respiratory support and
oxygen therapy and morbidity structure (diagnosis at hospital discharge) of children from
both groups are given in Table 2. Only the diagnoses listed in the methodology of work have

been recorded.

The average duration of hospitalization has been statistically significantly shorter with
newborns of group 1 in comparison to group 2. (Student’s t-test, p = 0.012). The average
duration of usage of mechanical respiratory support has been shorter with newborns of group

1. The difference has been statistically significant. (Student’s t-test, p < 0.01) (Table 2).
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Duration of non-invasive respiratory support and oxygen therapy was on average
slightly shorter in newborns of group 1 in comparison to newborns of group 2, but the

difference was not statistically significant (Student’s t-test, p = 0.052, p = 0.472).

The frequency of ROP was statistically significantly lower in newborns of Group L'than
Group 2 (y® test, p = 0.047). Newborns of Group 1 had a lower relative risk for ROP
development (RR = 0.6316; CI 0.399-1.00) in comparison to newborns of Group 2.

The frequency of BPD was statistically significantly higher in newborns of Group 1
(RR = 2.823; C11.355-5.879) than in newborns of Group 2.

The incidence of higher-grade intracranial hemorrhage, periventricular leukomalacia,
NEC, sepsis/meningitis was similar in both groups (y?test,p = 0.692, p = 0.759, p = 0.428, p
=0.771).

There were no participants with diagnoesed inborn errors of metabolism in either of the

groups in the given period of time.

The overall frequency of congenital anomalies and genetic syndromes (defined under
the 10th revision.of the International Classification of Disease starting from Q00 to Q99) did
not differ significantly between groups () test, p = 0.354).

The structure of congenital malformations and the distribution of their absolute

frequencies according to groups is given in Figure 3.

In most cases, there were simple heart defects that were registered in participants of
both groups. In Group 1 there were 16 newborns with registered atrial septal defect, while
there were 21 of them in Group 2. The difference was not statistically significant (y° test, p =
0.381). Ventricular septal defect (small and medium) was registered in two cases with
newborns of Group 2. This difference was not statistically significant. (Fisher's test of exact
probability, p = 0.684).The other listed/ mentioned congenital anomalies occurred

occasionally.
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DISCUSSION

According to anthropometric parameters at birth and presence of IUGR, the study
results show that prematurely born infants conceived by ART in comparison to prematurely
born newborns conceived naturally are statistically significantly different in terms of BW and
incidence of IUGR. In the group of newborns who were conceived by ART, there were
significantly more newborns with very low BW. The average difference between the body
weight of newborns conceived by IVF and those conceived naturally was -59.472 +
426.340g. The dominant form of IJUGR was asymmetrical intrauterine growth restriction, and

it was significantly less frequent in the control group.

Most of the studies carried out so far confirm these results:'Lei’s et al. resuluts showed

that artificial conception increases the risk of LBW [9].

In review article Sljivanéanin and Kontié-Vuéinié state that different studies’
conclusion showed that infants from ART have significantly worse perinatal outcome (LBW,
VLBW, SGA) compared with natural conception [10]. This fact has been confirmed in our

research too.

In a sample of our praticipants (Group 1), the value of AS in the 1% minute of life was
statistically significantly higher than the value of AS in the contol group of prematurely born
infants. In studies available for us there were most often reported lower values of AS in the
1%tand 5" minute of life-of newborns conceived with ART [11, 12, 13]. The difference in the
results of our findings can be mostly explained by the fact that pregnancies conceived by
ART in Serbia are more frequently and more patiently monitored and therefore, the
likelihood of early delivery is a better anticipated and better strategy for premature birth has
been developed. On the other hand, premature births in spontaneously conceived pregnancies
are usually caused by unexpected events related to the health situation of the fetal mother;
they were sudden and "unplanned”, which significantly influenced the delivery, immediate
prenatal treatment of the pregnant woman and the fetus, and accordingly influenced the
"condition” of the child immediately after birth. The most common cause of premature birth
in the control group was premature contractions, with no significant previous medical history,
and the cesarean section was more often indicated in pregnancies conceived with IVF. The
value of AS in the 5th minute did not differ significantly between the groups, but newborns

that were spontaneously conceived had a higher AS (increase), which could point to the
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possibility that spontaneously conceived infants had a slightly more prompt reaction after

initial stabilization and a slightly better capacity to adapt to extrauterine conditions of life.

As indicators of neonatal morbidity, in this study, we observed the total length/duration
of hospitalization, the number of days on mechanical respiratory support, the number ofdays
on non-invasive respiratory support, the duration of oxygen therapy and significant diagnosis
when discharged from hospital (high intracranial hemorrhage, periventricular leukomalacia,
ROP, BPD, NEC, sepsis / meningitis, and congenital malformations, genetic syndromes and
inborn errors of metabolism. From all the observed parameters/categories, in this study,
statistically significantly different among the groups were shown: dength of hospitalization,
duration of mechanical respiratory support, and frequency of BPD and ROP. Infants
conceived with ART had a shorter time spent on mechanical respiratory support and were
earlier discharged from hospital (shorter hospitalization), and from the disease - more often

had a diagnosed BPD. Children from the contral group were more often diagnosed with ROP.

Taking into consideration controversial discussions among professionals about the
connection of IVF procedures and congenital malformations, we emphasize as a significant
data, that in our sample of prematurely born newborns, there was no difference in the
frequency of birth defects, genetic syndromes and inborn errors of metabolism between
newborns.conceived naturally and those conceived by ART. This result is most likely the
result of well-organized and comprehensive monitoring of ART initiated pregnancies (regular
examinations, expert ultrasound, etc.). In contrast with our results Giorgione et al. concluded
that fetuses conceived with IVF/ICSI methods are at an increased risk of developing CHD

compared with those conceived spontaneously [14].

Generally, the observations mentioned in this study are in agreement with the results of
other studies that dealt with immediate and short-term outcomes in prematurely born
newborns conceived by ART [3, 15, 16]. Disagreement exists in the results that refer to the
frequency of BPD and ROP. In a study conducted by Corchia et al., the results indicate that
the assisted conception represents a protective factor in relation to BPD, which is in collision
with the findings of our study [17]. Also, unlike our study, Corchia et al.” study has shown
that there is no significant difference in the incidence of ROP between prematurely born
newborns conceived with ART and those who were spontaneously conceived. By contrast,
another study found an increased incidence of both BPD and ROP in babies who were
conceived by IVF [16].
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In the light of recent events due to COVID-19 pandemic, the major scientific societies
have provided recommendations to suspend IVF treatments in order to support healthcare

systems by avoiding putting them under additional risk [18, 19].

Although there is no evidence that the virus causing COVID-19 might have negative
effects on IVF outcomes, the possibility of the virus affecting sperm function and egg
performance cannot be excluded [18]. Though, the prolonged lockdown of health services
providing fertility treatments might be detrimental for society as a whole, and infertility
patients in particular [20].

These are new challenges in the field of of reproductive ‘medicine, which leads to
further research regarding characteristics and morbidity of newborns conceived with assisted

reproductive technologies during the COVID-19 pandemic.

CONCLUSION

Morbidity of prematurely born newborns conceived with ART is not higher in
comparison to prematurely born newborns of the same gestational age conceived naturally. In
the morbidity structure of newborns conceived with ART, the same diseases and
complications are present as among prematurely born newborns of the same gestational age
conceived naturally. Frequency of some diseases is similar, with the exception of BPD, which
occurs more often among prematurely born newborns conceived with ART, and retinopathy
of prematurity which occurs more often in prematurely born newborns conceived naturally.
Lower BW and IUGR are potential risk factors for worse postnatal outcome in newborns
from pregnancies conceived with ART. AS in the 1st minute of prematurely born newborns
conceived with ART is higher in comparison to AS of prematurely born newborns conceived

naturally.

NOTE

This paper is a part of doctoral thesis by Dr. Vesna Pavlovi¢, titled “Morbidity, physical
and early psychomotor development of prematurely born children conceived by assisted

reproductive technologies,” University of Novi Sad, 2017.

DOI: https://doi.org/10.2298/SARH191029049K Copyright © Serbian Medical Society



Srp Arh Celok Lek 2020 | Online First July 13, 2020 | DOI: https://doi.org/10.2298/SARH191029049K 11

This research did not receive any specific grant from funding agencies in the public,
commercial, or nonprofit sectors.

Conflict of interest: None declared. ‘ E

DOI: https://doi.org/10.2298/SARH191029049K Copyright © Serbian Medical Society



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Srp Arh Celok Lek 2020 | Online First July 13, 2020 | DOT: https://doi.org/10.2298 /SARH191029049K 12

REFERENCES

ESHRE (The European IVF-Monitoring Consortium (EIM) for the European Society of Human Reproduction
and Embryology), de Geyter C, Calhaz-Jorge C, Kupka MS, Mocanu E, Motrenko T, et al. ART in Europe,
2014: results generated from European registries by ESHRE. Hum Reprod. 2018; 33(9): 1586-1601. doi:
10.1093/humrep/dey242

Berntsen S, Soderstrom-Anttila V, Wennerholm UB, Laivuori H, Loft A, Oldereid NB, et al. The health of
children conceived by ART: 'the chicken or the egg? Hum Reprod Update. 2019; 25(2):137-158. doi:
10.1093/humupd/dmz001.

Chen M, Heilbronn LK. The health outcomes of human offspring conceived by assisted reproductive
technologies (ART). J Dev Orig Health Dis. 2017; 8(4):388—402. doi: 10.1017/S2040174417000228. Epub 2017
Apr 18.

Society of Obstetricians annd Gynaecologists of Canada, Okun N, Sierra S. Pregnancy outcomes after assisted
human reproduction. J Obstet Gynaecol Can. 2014; 36(1):64-83. PMID: 24444289 doi: 10.1016/S1701-
2163(15)30685-X.

Hwang SS, Dukhovny D, Gopal D, Cabral H, Missmer S, Diop H, et al. Health of/Infants After ART-Treated,
Subfertile, and Fertile Deliveries. Pediatrics. 2018; 142(2). pii: €20174069. doi:/10.1542/peds.2017-4069. Epub
2018 Jul 3.

Society of Obstetricians annd Gynaecologists of Canada, Okun N, Sierra S. Pregnancy outcomes after assisted
human reproduction. J Obstet Gynaecol Can. 2014; 36(1):64-83..PMID: 24444289 doi: 10.1016/S1701-
2163(15)30685-X.

Blencowe H, Cousens S, Chou D, Oestergaard M, Say:-L, Moller AB, et al. Born too soon: the global
epidemiology of 15 million preterm births. Reprod Health. 2013; 10(1):S2. PMID: 24625129 doi:
10.1186/1742-4755-10-S1-S2.

Cooper AR, O’Neill KE, Allsworth JE, Jungheim ES, Odibo AO, Gray DL, et al. Smaller fetal size in singletons
after infertility therapies: the influence of technology and the underlying infertility. Fertil Steril. 2011; 96: 1100—
16. PMID: 21944928 doi: 10.1016/j.fertnstert.2011.08.038.

Lei L, Lan YL, Wang SY, Feng W/ Zhai ZJ. Perinatal. complications and live-birth outcomes following assisted
reproductive technology: a retrospective cohort study. Chin Med J (Engl). 2019; 132(20):2408—2416. doi:
10.1097/CM9.0000000000000484.)

Sljivan¢anin T, Konti¢-Vuéini¢ O. Perinatal Outcomes of Pregnancies Conceived by Assisted Reproductive
Technologies. Srp Arh Celok Lek. 2015; 143(9-10):632-8. doi: 10.2298/sarh1510632s.

Bensdorp AJ, Hukkelhoven CW, van der Veen F, Mol BW, Lambalk CB, van Wely M. Dizygotic twin
pregnancies after medically assisted reproduction and after natural conception: maternal and perinatal outcomes.
Fertil Steril. 2016; 106(2):371-7. PMID: 27108393. doi: 10.1016/j.fertnstert.2016.03.042.

Dhalwani NN, Boulet SL, Kissin DM, Zhang Y, McKane P, Bailey MA, et al. Assisted reproductive technology
and perinatal outcomes: conventional versus discordant-sibling design. Fertil Steril. 2016; 106(3):710-6. PMID:
27187051 doi: 10.1016/j.fertnstert.2016.04.038.

Ensing S, Abu-Hanna A, Roseboom TJ, Repping S, van der Veen F, Mol BW, et al. Risk of poor neonatal
outcome-at term after medically assisted reproduction: a propensity score—-matched study. Fertil Steril. 2015;
104(2):384-90. PMID: 26028279 doi: 10.1016/j.fertnstert.2015.04.035.

Giorgione V, Parazzini F, Fesslova V, Cipriani S, Candiani M, Inversetti A, et al. Congenital heart defects in
IVF/ICSI pregnancy: systematic review and meta-analysis. Ultrasound Obstet Gynecol. 2018; 51(1):33-42. doi:
10.1002/u0g.18932.

Wang AY, Safi N, Ali F, Lui K, Li Z, Unstad MP, et al. Neonatal outcomes among twins following assisted
reproductive technology: an Australian population-based retrospective cohort study. BMC Pregnancy
Childbirth. 2018; 18(1):320. doi: 10.1186/s12884-018-1949-0.

Wang J, Liu X, Zhu T, Yan C. Analysis of neonatal respiratory distress syndrome among different gestational
segments. Int J Clin Exp Med. 2015; 8(9):162—73. PMID: 26629144

Corchia C, Da Fré M, Di Lallo D, Gagliardi L, Macagno F, Carnielli V, et al. Mortality and major morbidities in
very preterm infants born from assisted conception or naturally conceived: results of the area-based ACTION
study. BMC Pregnancy Childbirth. 2014; 14:307. PMID: 25193062 DOI: 10.1186/1471-2393-14-307.
Anifandis G, Messini Cl, Daponte A, Messinis JI. COVID-19 and fertility: a virtual reality. RBMO. 2020; 00:0.
PMID: 32466995 DOI: 10.1016/j.rbmo.2020.05.001 [Epub ahead of print].

De Santis L, Anastasi A, Cimadomo D, Gioia Klinger F, Licata E, Pisaturo V, et al. COVID-19: the perspective
of Italian embryologists managing the I\VF laboratory in pandemic emergency. Hum Reprod. 2020:deaa074.
PMID: 32268352 DOI: 10.1093/humrep/deaa074.

Alviggi C, Esteves SC, Orvieto R, Conforti A, La Marca A, Fischer R, et al. COVID-19 and assisted
reproductive technology services: repercussions for patients and proposal for individualized clinical
management. Reprod Biol Endocrinol. 2020;18(1):45. PMID: 32404170 DOI 10.1186/s12958-020-00605-z.

DOI: https://doi.org/10.2298/SARH191029049K Copyright © Serbian Medical Society



Srp Arh Celok Lek 2020 | Online First July 13, 2020 | DOI: https://doi.org/10.2298/SARH191029049K

Fulfilled criteria for
1468 newborn babies ‘ exclusion of
584
l term newborns

884 prematurely born babies

l ‘ 710
prematurely born babies

Fulfilled criteria 178 conceived naturally

for exclusion turely b babi Fulfilled criteria for exclusion
24 prematurely born babies
prematurely _ conceived with ART

born babies 374 336
CMCT;R‘C? with prematurely born babies prematurely born
conceived naturally babies conceived
naturally
"matching" .
154 154
prematurely born babies conceived prematurely born babies conceived
with ART natarally

Figure 1. Algorithm for selection of respondents included in the study
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Table 1. Main characteristics of infants according to group

Characteristic Group 1 (No 154) Group 2 (No 154) p
GA £ SD (weeks) 31.829 £2.105 31.167 £2.138 0.152

Sex (female/male) 68/86 68/86 /
BW % SD (g) 1537.516 + 401.594 1924.6 + 777.843 0.049
BL £ SD (cm) 41.255 + 3.415 41.25 +£3.536 0.992
HC £ SD (cm) 29.137 £ 1.686 29.547 £ 2.309 0.130
AS in 1st min. £ SD 5.712 £ 1.750 5.1667 £2.133 0.034
AS in 5th min. £ SD 7.307 £1.210 7.012 £ 0.938 0.054
IUGR (%) 24/154 (15.584) 10/154 (6.493) 0.011

GA — gestational age; BW — birth weight; BL — birth length; HC — head circumference, AS —
Apgar score; IUGR — intrauterine growth restriction;

values in bold are statistically significant
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Figure 2. Proportion and absolute frequency of newborns of very low, low, and normal body

weight in both groups of newborns
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Table 2. The average duration of hospitalization, average length on respiratory support and

oxygen therapy, and structure of morbidity at the discharge from hospital

Parameter Group 1 (n=154) Group 2 (n =154) P
Length of hospitalization + SD (days) 33.294 + 15.998 38.351 + 14.759 0.012
MV (days) 2.0719 £ 2.779 6.447 £ 4.872 <0.01
nCPAP (days) 4.0719 £2.117 5.512 £3.202 0.052
Oxygen therapy (days) 14.046 + 11.714 13.138 +4.391 0.472
ICH (Ill'i IV degree) 13/154 15/154 0.692
PVL 6/154 5/154 0.759
ROP 24/154 38/154 0.047
BPD 24/154 9/154 0.006
NEC 16/154 12/154 0.428
Sepsis/meningitis 30/154 28/154 0.771
Congenital anomalies and genetic syndromes
(ICD-10 codes from Q00 to Q99) 22/154 AR 0.354
Inborn errors of metabolism
(ICD-10 codes from EQOO to E90) Qg 0/154 /

MV — mechanical venitlatory support; nCPAP — nasal continuous positive airway pressure;
ICH — intracranial haemorrhage; PVL — periventicular leukomalacia; ROP — retinopathy of
prematurity; BPD — bronchopulmonary dysplasia; NEC — necrotizing enterocolitis; ICD-10 —
International Classification of Diseases 10" revision;

values in bold are statistically significant
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Figure 3. Structure of congenital anomalies and distribution of their absolute frequencies
according to groups of participants;
ASD - atrial septal defect; VSD — ventricular septal defect; DAP — persistent arterial duct

after the age of six months; CoA — coarctation of the aorta
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