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Abstract

This practice guideline follows the mission of the World Association of Perinatal Medicine (WAPM) in collaboration with the Perinatal
Medicine Foundation (PMF), bringing together groups and individuals throughout the world with the goal of improving the use of antena-
tal corticosteroids (ACS) for fetal maturation. In fact, this document provides further guidance for healthcare practitioners on the appropri-
ate use of ACS with the aim to increase the timely administration and avoid unnecessary or excessive use. Therefore, it is not intended to
establish a legal standard of care. This document is based on consensus among perinatal experts throughout the world and also serves as a
guideline for use in clinical practice. 

Keywords: Corticosteroids, fetal maturation, guideline, pregnancy, preterm delivery.
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Introduction
According to the WHO International Classification of
Diseases 10th revision (ICD-10), a preterm birth (PTB)
is one that occurs between 22+0 and before 37+0 weeks
of gestation (between 154 and 259 days).[1] Approximately
two thirds of preterm deliveries are the consequence of
preterm uterine contractions with or without preterm
rupture of membranes whereas about one third is med-
ically indicated due to maternal, fetal or placental condi-
tions, including preeclampsia, uterine malformations,
multiple gestation, fetal growth restriction, fetal anom-
alies, placenta previa and placenta accreta spectrum dis-
orders.[2] Preterm neonates have complicated medical
issues, the earlier a baby is born, the higher the risk of
complications.[3] Thus, timely diagnosis and effective
management of preterm labor is essential to improve
newborn outcomes. The administration of antenatal cor-
ticosteroids (ACS) to accelerate fetal lung maturation is
considered as one of the most valuable antenatal thera-
pies.[4] Following the landmark study of Liggins and
Howie[5] in 1972, the impact of ACS on fetal lung matu-
ration has been extensively studied.

It is obvious that, in elective cases, the clinicians can
administer ACS at the time they expect they will be
most effective. However, in many cases i.e. PPROM,
the situation is less straightforward as some women will
be falsely diagnosed with PPROM, some will deliver
before a full course is administered and a substantial
proportion will remain undelivered for a period of
weeks. The situation is even more difficult in cases of
spontaneous labor with intact membranes, i.e. women
who present reporting contractions, as most of these
women will not deliver prematurely. Importantly,
there is no consensus on the definition of true preterm
labor and this allows for an arbitrary and often unnec-
essary use of ACS. In fact, this failure to accurately pre-
dict imminent PTB became apparent from the first
study by Liggins, as less than half of the women deliv-
ered within the predicted timeframe of 2 to 7 days;
about one in three cases delivered later than 7 days,
most commonly later than 21 days after ACS adminis-
tration.[5] Almost 50 years later, the successful timing of
ACS administration has not improved at all.[6]

Mechanism of Action
As glucocorticoid receptors are expressed in almost
every human cell, glucocorticoids exert effects
throughout the body, including the placental and fetal

tissues to result in pleiotropic effects.[7] The binding of
glucocorticoids to these receptors induces a modula-
tion of gene expression, transcription and protein syn-
thesis, therefore it is obvious that this sequence takes
some time (hours) before exerting effects.[7]

Considering endogenous corticosteroids, the fetus
is exposed to low levels of glucocorticoids during early
and mid-gestation. Towards the end of pregnancy, a
complex process of organ maturation is triggered
including a rise of both maternal and fetal glucocorti-
coids to transition from in to ex-utero.[8] Both
betamethasone and dexamethasone’s most known
effect is at the lung through surfactant production;
however, their actions will also affect the growth,
heart, brain, hypothalamus, kidneys and thyroid, simu-
lating the endogenous corticoid surge and fetal adapta-
tions that occur late in pregnancy.[8]

Fetal lung development can be divided into five
stages: embryonic, pseudoglandular, canalicular, ter-
minal sac and alveolar.[9] From 28 to 35 weeks of gesta-
tion, the alveoli increase in number and mature.
Lamellar bodies, which store surfactant, appear at 22 to
24 weeks.[9] Surfactant is needed to stabilize alveoli and
is a complex mixture of lipids and apoproteins.[10]

ACS accelerate the development of type 1 and type
2 pneumocytes, induce pulmonary beta receptors and
subsequently are responsible for modifications on alve-
olar structure, vascularization, surfactant production
and airspace fluid clearance.[11,12] The increase of surfac-
tant production will be achieved through both tran-
scription and post-transcriptional mechanisms,
enhancing the rate of phosphatidylcholine and fatty
acid biosynthesis in the fetal lung.[13] Animal and
human studies have shown that ACS also increase lung
compliance and volume and increase response to
exogenous surfactant treatment.[12,14,15]

The timing of effectiveness of ACS is usually con-
sidered to be between 2 and 7 days from administration
based on the first paper by Liggins and on a Cochrane
review that demonstrated a reduction in RDS in
infants treated with ACS in the prior 2 to 7 days.[5,16]

However, observational data suggest that neonatal
benefits begin as early as within a few hours of ACS
administration and can expand beyond a week.[17] There
are studies that have found no differences between
those delivered 8–14 days after treatment compared to
those delivered within 7 days.[18,19] This could be
explained as 7 days was an arbitrary cut-off and the
decline in the effectiveness of antenatal corticosteroids
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over time is gradual. Some authors even postulate that
it is likely that this decline is not static across all gesta-
tional ages or birthweights.[20,21]

Considerations in Diagnosing Preterm Labor
Clinicians should be cautious, especially in cases of sus-
pected preterm labor, to ensure appropriate and time-
ly administration of ACS.

First, the accurate determination of gestational age
is crucial. The WAPM supports the sonographic
determination of gestational age in the first trimester
using the crown-rump length (up to 84 mm). In later
gestations, the head circumference should be used;
however, this reduces the accuracy of estimation. In
settings where ultrasound is not available and the
woman is certain of her dates, the gestational age
should be based on the last menstrual period, whereas
in unknown dates, the best estimate using the fundal-
symphysis height should be applied.[22,23]

In cases of suspected preterm labor, the first step is
to diagnose regular contractions, either manually or
preferably by cardiotocography. A minimum of 6 con-
tractions per 30 minutes may be used as a reasonable
threshold. Moreover, it is expected that in cases of true
labor, the uterine contractions are regular, with
increasing frequency, duration and strength and cause
cervical changes. If such contractions are not observed,
it is unlikely that it is a case of true labor.

The next step is to assess the cervix for changes. A
speculum examination allows the visualization of the
external cervical os; a manual examination may assist in
determining dilatation, effacement, consistency and posi-
tion of the cervix, as included in the Bishop score.
Depending on the availability of ultrasound and biomark-
ers, local protocols should be implemented to provide
clear pathways in cases of women presenting with report-
ed uterine contractions before 34+0 weeks of gestation to
determine if there is a high-risk of PTB within the next 7
days.[24–27] In cases where a first dose of corticosteroid is
administered without any of these criteria met, the clini-
cians are encouraged to discontinue both tocolysis and
the administration of subsequent doses of ACS.

Timing of Administration
22+0–23+6 weeks

A meta-analysis of observational studies including more
than 3,500 neonates assessed the effect of ACS adminis-

tration before 24 weeks of gestation and proved that the
rate of mortality to discharge was reduced by 52% in the
ACS group compared to the placebo or no treatment
group (aOR: 0.48; 95% CI: 0.38–0.61).[28] Moreover, a
multicenter study found that neurodevelopmental
impairment or death at 18 to 22 months of age was sig-
nificantly lower in cases that received ACS and were
born at 23 weeks (83.4% vs. 90.5%; aOR: 0.58; 95% CI:
0.42–0.80), 24 weeks (68.4% vs. 80.3%; aOR: 0.62; 95%
CI: 0.49–0.78) and 25 weeks of gestation (52.7% vs.
67.9%; aOR: 0.61; 95% CI: 0.50–0.74), but not in
neonates born at 22 weeks of gestation (90.2% vs.
93.1%; aOR: 0.80; 95% CI: 0.29–2.21).[29] Neonates
born at 22-25 weeks of gestation had higher survival
rates post ACS exposure in total (72.3% vs. 51.9%);
(aRR: 2.11; 95% CI: 1.68–2.65 at 22 weeks), (aRR: 1.54;
95% CI: 1.40–1.70 at 23 weeks), (aRR: 1.18; 95% CI:
1.12–1.25 at 24 weeks), (aRR: 1.11; 95% CI: 1.07–1.14
at 25 weeks).[30] Furthermore, a meta-analysis of
neonates born between 22+0 and 22+6 weeks of gesta-
tion found that the administration of ACS doubled the
rate of survival when compared to those not receiving
corticosteroids (39.0% vs. 19.5%; p<0.01).[31] In any case,
for fetuses at the periviable period, appropriate consul-
tation should be provided to the parents by the perinatal
specialists and the neonatologists.

Recommendations

• A course of ACS should be considered between 22+0
and 23+6 weeks of gestation in women at high-risk of
PTB within the next 7 days.

• The decision should be based on local standards regard-
ing periviable neonatal support and availability of neona-
tal facilities, following appropriate consultation to the
parents.

24+0–33+6 weeks

A meta-analysis of 27 randomized controlled trials
found that in cases of imminent PTB, the administration
of ACS was associated with reduced rates of RDS (RR:
0.71; 95% CI: 0.65–0.78), IVH (RR: 0.58; 95% CI:
0.45–0.75), perinatal (RR: 0.85; 95% CI: 0.77–0.93) and
neonatal death (RR: 0.78; 95% CI: 0.70–0.87).[32]

Importantly, data from the same meta-analysis showed
that treatment with ACS did not increase the risk of
chorioamnionitis (RR: 0.86; 95% CI: 0.69–1.08) or
endometritis (RR: 1.14; 95% CI: 0.82–1.58).[32] It is wor-
thy of note that this meta-analysis included 27 studies
and 11,272 women. Of the 20 studies including women
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between 24 and 34 weeks of gestation, all but one
(WHO 2020, in low-income countries only) were con-
ducted between 1972 and 2002. Overall, 17 studies (all
up to 2002) were conducted in high-income countries
and 10 in middle- and lower-income countries, 15 of 27
included only singleton pregnancies, whereas the rest
included multiples as well, 19 studies used a single
course of steroids whereas 8 used either single or repeat-
ed doses and 16 used placebo whereas the rest compared
ACS with no treatment. It should also be noted that this
meta-analysis concluded that more detailed data are
needed for certain high-risk groups (including multiple
pregnancies, diabetes or hypertension). 

In 2015, the ACT study raised some concerns
regarding the use of steroids in low-income countries as
it found that the administration of ACS probably
increased neonatal mortality.[33] However, this study
received criticism for certain limitations. The WHO
study (2020) was subsequently conducted to resolve this
issue and concluded that the use of dexamethasone
resulted in significantly lower risks of neonatal death
(RR: 0.84; 95% CI: 0.72–0.97) and stillbirth or neonatal
death (RR: 0.88; 95% CI: 0.78–0.99) than the use of
placebo, without an increase in the incidence of maternal
bacterial infection.[34] Therefore, current data supports
the use of ACS both in high- and low-income countries.

Recommendation

• A single course of ACS should be administered between
24+0 and 33+6 weeks of gestation in women at high-risk
of PTB within the next 7 days.

34+0–36+6 weeks

In the first decade of research on ACS (1972–1981),
most studies included cases up to 36+6 weeks.
Subsequently, all studies focused on cases up to 34+6
weeks. However, between 2010 and 2018, a series of
studies looked again at the possible benefit of steroids
in late preterm fetuses.[35]

The Antenatal Late Preterm Steroids (ALPS) study
was a multicenter prospective randomized controlled
study that assessed the impact of ACS between 34+0 and
36+5 weeks of gestation, using strict criteria for the def-
inition of threatened preterm labor. They found a signif-
icant reduction in the primary composite adverse out-
come (neonatal respiratory treatment in the first 72
hours, stillbirth or neonatal death within 72 hours of

birth) (RR: 0.80; 95% CI: 0.66–0.97), TTN, severe res-
piratory complications, administration of surfactant and
bronchopulmonary dysplasia.[36] No significant differ-
ences were identified in the incidence of chorioamnioni-
tis or neonatal sepsis. Interestingly, in subgroup analyses,
it was found that only female fetuses had benefit from
the administration of ACS regarding the primary out-
come (RR: 0.64; 95% CI: 0.47–0.87). Moreover, ACS
reduced the rate of the primary adverse outcome in cases
of elective cesarean section at the late preterm period
(RR: 0.62; 95% CI: 0.43–0.90).[36] On the other hand,
neonatal hypoglycemia occurred more frequently in the
steroids group (24.0% vs. 15.0%; RR: 1.60; 95% CI:
1.37–1.87).[36] It is worthy of note that hypoglycemia may
be associated with subsequent neurodevelopmental mor-
bidity in the future.[37]

Recommendation

• A single course of ACS is not routinely recommended
between 34+0 and 36+6 weeks of gestation in women
at high-risk of PTB within the next 7 days because of the
current uncertainty regarding the benefit to risk ratio.

Type and Dose of Corticosteroids
The beneficial effects of ACS on fetal lung maturation
necessitate placental transfer from the maternal to the
fetal compartment. Placental passage of drugs varies
extensively, both between compounds, as well as
throughout the different stages of pregnancy. This
explains why beta- or dexamethasone are administered
for fetal lung maturation; no significant differences
have been identified in fetal lung maturation between
these two steroids.[38,39] The most commonly offered
regimens are a total of 24 mg divided in either two
doses of 12 mg IM of betamethasone or 4 doses of 6
mg IM of dexamethasone; up to 80% of corticosteroid
receptors are occupied using these doses, leading to the
stimulation of corticosteroid receptors response to the
fetus.[12,40–42] In addition, using higher doses of
betamethasone did not increase its efficacy,[43] while a
shortened dosing interval of corticosteroids may be
associated with NEC, therefore it should be avoided.[44]

Regarding the differences between the two options,
betamethasone has been associated with a lower risk of
chorioamnionitis and RDS compared to dexametha-
sone.[38] On the other hand, in the dexamethasone
group, the risk of IVH was lower (RR: 0.44; 95% CI:



0.21–0.92) and the duration of hospitalization in
neonatal intensive care unit (NICU) was shorter (mean
difference – MD: -0.91 days; 95% CI: -1.77 to -
0.05).[39] Based on the available in vitro and in vivo
observations, it is reasonable to state that beta- and
dexamethasone display similar biological activity and
exposure, so that preferences rather relate to availabil-
ity or costs.[45]

Recommendation

• Either betamethasone (2 doses of 12 mg IM in a 24-h
interval) or dexamethasone (4 doses of 6 mg IM at 12-h
intervals) may be administered for fetal lung maturation.

Repeated Courses
The ACTORDS study reported that the weekly
repeated doses of betamethasone, following an initial
course in cases remaining undelivered for more than 7
days, were associated with fewer respiratory complica-
tions, including RDS.[46] Accordingly, a Cochrane
review found that repeated doses were associated with
lower rates of RDS (RR: 0.83; 95% CI: 0.75–0.91) and
a reduction in the rates of serious adverse neonatal out-
comes (RR: 0.84; 95% CI: 0.75–0.94).[47] However, the
policy of repeated dose(s) has been linked to a reduc-
tion in the mean birthweight (MD: -75.79g; 95% CI: -
117.63 to -33.96).[47] Another meta-analysis confirmed
these findings and found lower rates of respiratory sup-
port in neonates treated with repeated ACS during
pregnancy compared to no treatment (RR: 0.91: 95%
CI: 0.85–0.97), but the birthweight was lower in the
repeated ACS group (MD: -0.12; 95% CI: -0.18 to -
0.06).[48] Furthermore, a trial reported increased rates
of SGA for the repeated doses group (≥4 courses) (10th
centile: 19.3% vs. 8.4%; 5th centile 10.4% vs. 4.7%).[49]

Additionally, repeated corticosteroids doses have been
correlated with a reduction in the placental weight.[50]

In a pre-planned secondary analysis of data from the
ACTORDS study, including neurocognitive function
at 6–8 years as primary outcome, it was found that
repeated antenatal betamethasone treatment, com-
pared to placebo, was not associated with adverse
effects on neurocognitive function at 6 to 8 years of
age, even in the presence of FGR.[51] Although there is
evidence of a certain short-term respiratory benefit,
long-term outcomes remain unclear. It should be
noted that the uncertainty on the possible usefulness of

repeated ACS doses highlights the continuing failure
to accurately predict imminent PTB.

Recommendations

• Repeated doses of ACS following an initial course of ACS
are not recommended.

• A single rescue course of ACS is not routinely recom-
mended. It may be administered up to 33+6 weeks of
gestation in women at high-risk of PTB within the next 7
days when a course of ACS has been administered at
least 14 days before.

Scheduled Cesarean Delivery at Term
A meta-analysis showed that ACS administration 48
hours before scheduled cesarean section at term was
associated with a lower risk of TTN (RR: 0.38; 95%
CI: 0.25–0.57), RDS (RR: 0.40; 95% CI: 0.27–0.59)
and need for mechanical ventilation (RR: 0.19; 95%
CI: 0.08–0.43), and also a shorter stay in NICU (MD:
-7.44 days; 95% CI: -7.44 to -7.43) and higher Apgar
scores.[52] However, according to the most recent
Cochrane review on this issue, which is based on the
data from only one trial (Antenatal Steroids for Term
Elective Cesarean Section - ASTECS[53]), it is uncertain
if ACS reduces the risk of RDS (RR: 0.34; 95% CI:
0.07-1.65) or TTN (RR: 0.52; 95% CI: 0.25-1.11).[54]

On the other hand, ACS probably reduces the risk of
admission to neonatal special care for respiratory com-
plications (RR: 0.45; 95% CI: 0.22–0.90), while they
have no effect on the risk of needing mechanical venti-
lation (RR: 4.07; 95% CI: 0.46–36.27).[54]

Recommendations

• ACS are not routinely recommended before scheduled
cesarean section at term because of the current uncer-
tainty regarding the benefit to risk ratio.

• In the absence of other indications, a scheduled cesarean
section should not be performed before 39+0 weeks of
gestation.

Special Populations
Multiple gestation

According to data from the EPIPAGE-2 trial, the
administration of ACS in twin pregnancies at high-risk
of PTB within the next 7 days was significantly associat-
ed with a reduced rate of periventricular leukomalacia or
IVH grade III/IV (aOR: 0.2; CI 95%: 0.1–0.5) and in-
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hospital mortality (aOR: 0.3; 95% CI: 0.1–0.6).[55] Based
on a recent Cochrane review, there was no effect of ACS
on twin pregnancies regarding the outcomes of fetal
death, perinatal death, neonatal death, RDS, and IVH;
however, the number of studies and the number of the
participants were limited.[32] With regards to the hypoth-
esis that multiple gestations may have higher needs of
corticosteroids, it has been proven that cord blood levels
of steroids are similar to those observed in singletons.[56,57]

Recommendation

• In multiple pregnancies, ACS should be administered at
the same dosage and indications as in singleton pregnan-
cies.

Obesity

Some concerns have been raised whether the doses of
ACS should be modified according to body mass index.
There is limited data to make relevant recommenda-
tions; based on a study of 55 participants, cord blood
levels of corticosteroids were comparable between the
groups of obese and non-obese pregnant women.[56]

Recommendation

• In obese women, ACS should be administered at the
same dosage and indications as in women without obe-
sity.

Preterm prelabor rupture of membranes

There is still no consensus on the criteria to diagnose
PPROM and there is very little evidence on the accurate
prediction of women with PPROM that are more likely
to deliver within 7 days.[58] Moreover, concerns have
been raised regarding a possible increase in the inci-
dence of perinatal infection in women with PPROM
treated with ACS. A meta-analysis including more than
1,400 women with PPROM found that ACS reduces the
risk of RDS (RR: 0.56; 95% CI: 0.46–0.70), IVH (RR:
0.47; 95% CI: 0.31–0.70) and NEC (RR: 0.21; 95% CI:
0.05–0.82) without increasing the risk of maternal infec-
tion (RR: 0.86; 95% CI: 0.61–1.20) or neonatal infection
(RR: 1.05; 95% CI: 0.66–1.68).[59] Similarly, a subgroup
analysis of the latest Cochrane review showed no differ-
ences in the effect on perinatal, neonatal and fetal death,
RDS, endometritis or chorioamnionitis.[32] A study
investigating the effect of a repeat ACS course in cases
with PPROM showed that women receiving a repeat

course were not at increased risk of chorioamnionitis
(aOR: 1.28; 95% CI: 0.69–2.14) or any neonatal mor-
bidity.[60] However, multiple ACS courses may increase
the risk of chorioamnionitis.[61]

Recommendation

• A single course of ACS is recommended at the time of
diagnosis of PPROM when gestational age criteria are
met.

Fetal growth restriction

There are no randomized studies on the effect of ACS
in FGR. It has been proposed that these fetuses may
not benefit as much from this therapy as their lung
maturation might be physiologically enhanced (given
chronic stress and 11-B-HSD II breakdown) or may
even be detrimental as shown by some animal studies.
Furthermore, some reports have described that ACS
can reduce mean birthweight at the expense of the
reduction of the cranial perimeter. However, more
recent studies have shown that the detrimental effect
on weight may only be a consequence of repeat cours-
es and that some poor outcomes associated to these
fetuses may have been influenced by maternal comor-
bidity. Furthermore, a secondary analysis from the
ACTORDS trial found that, in 139 FGR fetuses,
repeated antenatal betamethasone treatment compared
with placebo was not associated with adverse effects on
neurocognitive function at 6 to 8 years of age, even in
the presence of FGR.[51]

A 2009 review that included 5 studies with 664 fetus-
es found no differences in terms of morbidity, mortality,
respiratory distress syndrome, IVH or NEC.[62] These
results, however, may have been underpowered to detect
differences among outcomes. A more recent meta-analy-
sis conducted in 2020, including 13 studies with 6,387
FGR and small for gestational age infants, found that
neonatal mortality was significantly lower among infants
who received ACS (12.8% vs. 15.1%; OR: 0.63; 95% CI:
0.46–0.86), with significant heterogeneity between stud-
ies (I2=55.1%; p=0.011).[63] There was no significant dif-
ference in respiratory distress syndrome, NEC, IVH and
periventricular leukomalacia, bronchopulmonary dys-
plasia or chronic lung disease of prematurity, or neona-
tal sepsis.

Finally, a small sub-analysis from the TRUFFLE 2
feasibility study found no benefit from ACS adminis-
tration beyond 32 weeks of gestation.[64] However, in

Perinatal Journal

Dagklis T et al.

6



this matched case-control study, the sample size was
too small to enable evaluation of all outcomes.

Therefore, most recent data indicate that ACS
reduces neonatal mortality in FGR cases delivered
preterm (specially <32+0 weeks of gestational age),
with no apparent effect on neonatal morbidity short or
long term.

Recommendation

• In cases complicated with FGR, ACS should be adminis-
tered at the same dosage and indications as in appropri-
ate for gestational age fetuses.

Diabetes mellitus

Pregnant women with diabetes are usually excluded
from studies due to the adverse effects of corticosteroids
on glycemic control.[65] Accordingly, a systematic review
could not retrieve any comparative studies of ACS in
cases of either pregestational or gestational diabetes.[65]

An increase in glucose levels is usually identified after
ACS administration for up to seven days after the first
dose in pregnant women with or without diabetes.[66,67]

Recommendations

• In diabetic women, ACS should be administered at the same
dosage and indications as in women without diabetes.

• Close monitoring of the maternal blood glucose levels is
recommended for women with diabetes in the following
days after the administration of ACS.

• After the administration of ACS, screening with glucose
tolerance test should be delayed for at least one week.

Short- and Long-Term Outcomes of
Corticosteroids in the Offspring
As the primary stress hormone is cortisol, ACS given to
women with a singleton or multiple pregnancy prior to
PTB interfere with endogenous stress hormone action
and thus may have short- and long-term implications.[68]

Whereas a single course of ACS is associated with imme-
diate adverse effects such as postnatal hypoglycemia,[36,69]

long-term adverse effects including reduced fetal
growth[48,70,71] or poor academic performance were only
unequivocally documented when ACS have been admin-
istered repeatedly.[72,73] Moreover, according to data from
a population-based study in Finland, exposure to ACS
was significantly associated with mental and behavioral
disorders in children.[74]

The latest Cochrane meta-analysis found that a sin-
gle course of ACS given to women with a singleton or
multiple pregnancy prior to anticipated PTB (elective,
or following rupture of membranes or spontaneous
labor) leads to a reduction in the incidence of develop-
mental delay in childhood (RR: 0.51; 95% CI:
0.27–0.97).[32] The same meta-analysis found no
increase on intellectual impairment, visual impairment,
or hearing impairment, neither in childhood nor in
adulthood. It is worthy of note that, in this meta-analy-
sis, a large proportion of deliveries occurred at >37
weeks of gestation. Another meta-analysis that includ-
ed only children born before 34 weeks of gestation and
focused specifically on neurodevelopmental outcome
after a single course of ACS found an improvement in
most neurodevelopmental outcomes in the offspring.[75]

Repeated courses of ACS (a second or weekly doses
after an initial ACS course) decreased fetal growth as
an indicator of a global effect on the fetus.[48,70,71] At 5
years of age, children exposed to repeated ACS that
were delivered after 37 weeks of gestation showed a
significant increase in neurosensory disability but were
otherwise intact.[73] There was also a directional trend
for more cerebral palsy at 2–3 years of age following
repeat ACS in a National Institute of Child Health and
Development trial, but no other abnormalities were
identified.[72] In a complex study approach to judge ges-
tational age-specific risks vs. benefits of multicourse
ACS for preterm labor, it was found that below 29
weeks of gestation a repeat course in case of anticipat-
ed PTB is beneficial whereas after 29 weeks the long-
term side effects, including growth retardation and
neurodevelopmental delay predominate.[76]

Conclusion
Despite the usefulness of ACS in improving neonatal
outcomes, there are still certain unresolved issues. The
main setback remains the failure to accurately identify
which of the women that present with preterm contrac-
tions or PPROM are most likely to deliver within the
next 7 days. In view of the uncertainty regarding the
long-term effects of ACS and neonatal hypoglycemia,
especially in late preterm neonates, the WAPM recom-
mends that the use of ACS should adhere to strict guide-
lines. Thus, until more data are available from prospec-
tive studies, the clinicians are advised to administer a sin-
gle course of ACS in cases that are at high-risk of PTB
within the next 7 days and the gestational age is between
22+0 and 33+6 weeks. To achieve that, they should be
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supported by comprehensive protocols that describe the
diagnosis of preterm labor based on the availability of
resources and expertise in their settings.

Implications for future research 
• Accurate diagnosis of preterm labor with intact

membranes
• Accurate prognosis of PTB within the next 7 days

in cases with PPROM
• Effectiveness of strict criteria of preterm labor on

the timely use of ACS
• Effect of ACS on multiple pregnancies
• Value of administration of ACS in women already

on steroids for other indications
• Exact timing of ACS administration in elective

cases to maximize their effectiveness
• Cardiovascular long-term outcomes of the off-

spring following the administration of ACS
• Long-term outcomes in the offspring of women

that received ACS but subsequently not delivered
preterm 

Summary of recommendations 
• A course of ACS should be considered between

22+0 and 23+6 weeks of gestation in women at
high-risk of PTB within the next 7 days. The deci-
sion should be based on local standards regarding
periviable neonatal support and availability of
neonatal facilities, following appropriate consulta-
tion to the parents.

• A single course of ACS should be administered
between 24+0 and 33+6 weeks of gestation in
women at high-risk of PTB within the next 7 days.

• A single course of ACS is not routinely recom-
mended between 34+0 and 36+6 weeks of gestation
in women at high-risk of PTB within the next 7
days because of the current uncertainty regarding
the benefit to risk ratio.

• Either betamethasone (2 doses of 12 mg IM in a 24-
h interval) or dexamethasone (4 doses of 6 mg IM at
12-h intervals) may be administered for fetal lung
maturation.

• Repeated doses of ACS following an initial course
of ACS are not recommended. A single rescue
course of ACS is not routinely recommended. It
may be administered up to 33+6 weeks of gestation
in women at high-risk of PTB within the next 7

days when a course of ACS has been administered
at least 14 days before.

• ACS is not routinely recommended before sched-
uled cesarean section at term because of the current
uncertainty regarding the benefit to risk ratio. In
the absence of other indications, a scheduled
cesarean section should not be performed before
39+0 weeks of gestation.

• In multiple pregnancies, ACS should be adminis-
tered at the same dosage and indications as in sin-
gleton pregnancies.

• In obese women, ACS should be administered at
the same dosage and indications as in women with-
out obesity.

• A single course of ACS is recommended at the time
of diagnosis of PPROM when gestational age crite-
ria are met.

• In cases complicated with FGR, ACS should be
administered at the same dosage and indications as
in appropriate for gestational age fetuses.

• In diabetic women, ACS should be administered at
the same dosage and indications as in women with-
out diabetes. Close monitoring of the maternal
blood glucose levels is recommended for women
with diabetes in the following days after the admin-
istration of ACS.

• After the administration of ACS, screening with
glucose tolerance test should be delayed for at least
one week.
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Abstract

This statement follows the mission of the World Association of Perinatal Medicine (WAPM) in collaboration with the Perinatal Medicine
Foundation (PMF), bringing together groups and individuals throughout the world with the goal of improving the use of antenatal corticos-
teroids (ACS) for fetal maturation in Coronavirus Disease 2019 (COVID-19). Pregnant women with COVID-19 are at increased risk of hos-
pitalization, admission to intensive care unit and mechanical ventilation compared to non-pregnant patients. Thus, obstetricians may face the
dilemma of initiating maternal corticosteroid therapy for maternal indication while weighing its potential adverse effects on the fetus. As there
is no evidence on the effect of betamethasone in pregnant women with COVID-19, dexamethasone should be preferably used for fetal matu-
ration, if available. As a recommendation, for pregnant women with COVID-19 who are oxygen dependent or under mechanical ventilation
and meet the criteria for ACS, the usual doses of dexamethasone should be administered, followed by oral prednisolone 40 mg OD or intra-
venous hydrocortisone 80 mg BD for up to 10 days. 

Keywords: Corticosteroids, fetal maturation, COVID-19.
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Pregnant women with Coronavirus Disease 2019
(COVID-19) are at increased risk of hospitalization,
admission to intensive care unit and mechanical venti-
lation compared to non-pregnant patients. Thus,
obstetricians may face the dilemma of initiating mater-
nal corticosteroid therapy for maternal indication
while weighing its potential adverse effects on the
fetus.[1] On the other hand, the neonatal benefits of
antenatal corticosteroids (ACS) in women at high risk
of preterm birth within the next 7 days have been well
established.[2]

The use of glucocorticoids as a means of immune-
modulatory therapy in oxygen dependent COVID-19
patients is supported by the results of the Randomized
Evaluation of COVID-19 Therapy (RECOVERY)
trial;[3] the use of dexamethasone for up to 10 days sig-
nificantly reduced 28-day mortality in COVID-19
patients receiving invasive mechanical ventilation or
oxygen without invasive mechanical ventilation (29.3%
vs. 41.4%; RR: 0.64; 95% CI: 0.51–0.81) and in those
receiving oxygen without invasive mechanical ventila-
tion (23.3% vs. 26.2%; RR: 0.82; 95% CI: 0.72–0.94).
Conversely, there was a trend towards increased mor-
tality in those patients receiving no respiratory support
at randomization (17.8% vs 14.0%; RR: 1.19; 95% CI:
0.91–1.55).[3] It is worthy of note that only six pregnant
women were included in the RECOVERY trial and, as
per protocol for pregnant women, they received either
oral prednisolone or intravenous hydrocortisone
instead of dexamethasone, as these, contrary to dexam-
ethasone, do not cross the placenta in significant quan-
tity.[4] Based on this safety signal of possibly increased
mortality among patients with mild COVID-19 receiv-
ing dexamethasone, the indications for ACS should be
limited to obstetrical indications with expected
preterm delivery within the next 7 days.[5] As there is no
evidence on the effect of betamethasone in pregnant

women with COVID-19, dexamethasone should be
preferably used for fetal maturation, if available.

Recommendation

• For pregnant women with COVID-19 who are oxygen
dependent or under mechanical ventilation and meet the
criteria for ACS, the usual doses of dexamethasone (4
doses of 6 mg IM at 12 h intervals) should be adminis-
tered, followed by oral prednisolone 40 mg OD or intra-
venous hydrocortisone 80 mg BD for up to 10 days.
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İDİD

Introduction
Venous thromboembolism (VTE), a condition that
includes deep vein thrombosis (DVT) and pulmonary
embolism (PE), affects 0.1–0.2% of pregnant women
each year and is the third most common cause of death
of these women worldwide.[1,2] The risk factors for VTE
are generally classified as patient-related and environ-
ment-related or reversible,[3] for which pregnancy is a
well-known environmental risk factor. The risk to preg-
nant women of developing VTE is four to five times

greater than that for non-pregnant women. These risk
factors include increasing age (>35 years), obesity,
hereditary thrombophilia, and grand multiparity; how-
ever, the leading causes of VTE in these women are
immobility and bed rest caused by preterm birth, pre-
mature rupture of membranes, or preeclampsia.[4]

The increased risk of VTE comes from a variety of
factors that result from the physiological and anatomi-
cal changes that occur during pregnancy. These
include blood clotting factors VII, VIII, X, von
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Abstract

Objective: Venous thromboembolism (VTE), a condition during pregnancy that manifests as deep vein thrombosis and pulmonary embolism,
is the third most common cause of death in 0.01–0.2% pregnant women worldwide each year. Because this risk has increased in pregnant women
and is treatable, early diagnosis and treatment would save lives. The aim of this study was to evaluate the early pregnancy risk factors for VTE
in Turkish pregnant women. 

Methods: In this prospective study, 480 pregnant women between the ages of 18 and 45 years and who applied to our clinic within their first
trimester (4–14 weeks) of pregnancy were enrolled in the study. Because the risk factors of the patients were to be determined, there were no exclu-
sion criteria. The antepartum thromboembolism risk parameters were determined according to Risky Pregnancies Management Guide of Turkish
Ministry of Health Guidelines.  

Results: There were 336 (70%) pregnant women in the low-risk group, 62 (12.9%) in the medium-risk group, and 82 (17.1%) in the high-risk
group. The permanent parameters within the groups that determined the risk factors were individually evaluated.  

Conclusion: Our results indicated that 30% of the study population needed low-molecular-weight heparin (LMWH) prophylaxis, of whom
12.9% were in the medium-risk group, and 17.1% were in the high-risk group. VTE risk occurs from a combination of minor factors, rather
than one high-risk factor. In addition, most of these VTE risk factors can be easily corrected and prevented in the pre-gestational phase or
first trimester.  

Keywords: Venous thromboembolism, low-molecular-weight heparin, LMWH, pregnancy, first trimester.
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Willebrand disease and fibrinogen increase, and a
decrease in free protein S levels with a five-fold
increase in the levels of plasminogen activator inhibitor
type I. As a result, thrombogenic properties increase
because of changes in the balance between procoagu-
lants and anticoagulants.[5] The mainstay of VTE treat-
ment is anticoagulant therapy and the main anticoagu-
lants used are unfractionated heparin and low-molecu-
lar-weight heparin (LMWH), with LMWH being the
preferred choice.[6] Because the risk in pregnant women
increases and it is treatable, early diagnosis and treat-
ment would save lives. The aim of the current study
was to evaluate the VTE risk factors early in pregnan-
cy in Turkish pregnant women.

Methods
The current study was conducted at Gynecology and
Obstetrics Clinic of Tuzla State Hospital using a cross-
sectional design. The Ethics Committee of Faculty of
Medicine of Marmara University gave approval for the
study (Approval no: 09.2020.1145) which was conduct-
ed in accordance with the Declaration of Helsinki.

We evaluated 480 pregnant women who applied to
the outpatient clinic between January 1 and October 1,
2021. All pregnant women between the ages of 18 and
45 years and who applied to our clinic within the first
trimester (4–14 weeks) were included in the study.
Because the risk factors for these women were to be
determined, there were no exclusion criteria for the
study. The demographic data on the women such as age,
height, weight, gravida, parity, abortion, and the num-
ber of living children were recorded. In addition, the
antepartum thromboembolism risk parameters present-
ed in Fig. 1 were considered according to Risky
Pregnancies Management Guide of Turkish Ministry of
Health Guidelines[7] as follows: VTE history, presence
of thrombophilia, presence of maternal comorbidity,
relative history, smoking, presence of large varicose
veins, any assisted reproduction technology, presence of
a multiple pregnancy, or previous surgery during the
current pregnancy. The risk factors of the women were
determined by assessing the presence of hyperemesis
gravidarum, systemic infection requiring intravenous
medication, immobilization status, and any travel histo-
ry ≥4 h. Scoring was obtained according to VTE risk
analyses and classified as follows: low risk, ≤2 points;

medium risk, 3 points; and high risk, ≥4 points. Risky
Pregnancies Management Guide of Turkish Ministry of
Health Guidelines uses data from The Royal College of
Obstetricians & Gynecologist (RCOG) as a source, and
the table in Fig.1 is a modified version of the RCOG rec-
ommendations.[8] Data were analyzed using Minitab®16
(Minitab Inc., State College, PA, USA). The patient
analyses based on risk factors for VTE and their param-
eters were calculated as n%.

Results
We evaluated 480 pregnant women during their first
trimester. The mean maternal age was 29±4.2 years,
mean body mass index (BMI) was 27±3.2 kg/m2, and
nulliparity rate was 26.7%. Fig. 2 illustrates the ratio
of patients according to the risk factors for VTE.
According to their total scores, there were 336 (70%)
pregnant women in the low-risk group, 62 (12.9%) in
the medium-risk group, and 82 (17.1%) in the high-
risk group (Fig. 2).

When the permanent parameters within the groups
determining the risk factors in pregnancy were individ-
ually evaluated, we found that 5 women had a history
of VTE, 12 women had thrombophilia (presence of
antithrombin-3 deficiency, protein C and S deficiency,
factor V Leiden heterozygous and homozygous muta-
tion, and prothrombin PT G20210A mutation), 22
women had medical comorbidity (heart failure, cancer,
active systemic lupus erythematosus, inflammatory
polyarthropathy, sickle cell anemia, inflammatory
bowel disease, type 1 and 2 diabetes mellitus, nephrot-
ic syndrome, or disease requiring continuous intra-
venous drug use), 8 women had triggered or estrogen-
related VTE, 82 women were >35 years old, 68 women
had BMI ≥30 kg/m2, 6 women had BMI ≥40 kg/m2, 69
women had parity ≥3, 32 women smoked more than 10
cigarettes per day, 22 women had large varicose veins,
and 9 women had a multiple pregnancy (Fig. 3).

Considering the distribution of obstetric and tran-
sient risk factors within the first trimester, we found
that 12 women became pregnant by assisted reproduc-
tive technology, 4 women underwent surgical inter-
vention within the first trimester of pregnancy, 28
women had hyperemesis gravidarum, 72 women were
immobilized and dehydrated, and 68 women traveled
for ≥4 h (Fig. 4).
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Discussion

Pregnancy-related VTE is a leading cause of death in
pregnant women at a mortality of 1.1–1.5 deaths per
100,000 deliveries in North America and Europe.[9,10]

The risk of VTE also increases during the postpartum
period.[11] The reported incidence of VTE ranges from
0.7 to 1.3 per 1000 deliveries, which is four to five times
higher than that in non-pregnant women.[9,12] The aim of
the current study was to determine the risk of early

pregnancy-related VTE in Turkish pregnant women.
We first determined that 30% of the study population
required LMWH prophylaxis, with 62 (12.9%) in the
medium-risk group and 82 (17.1%) in the high-risk
group. Second, the risk of VTE occurs from a combina-
tion of minor factors such as advanced maternal age,
obesity, increased parity, and smoking, rather than one
factor alone. Third, we considered the major transient
risk factors in pregnancy such as immobilization, dehy-
dration, and traveling for ≥4 h. Fourth, and most impor-
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An important prophylaxis analysis to prevent venous thromboembolism in the antepartum period

��������	
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����	
��

Name, surname:
Identification number:
Age:
Weight:
Height:

Gravida:
Parity:
Abortion:
Living:

RISK FACTORS FOR VTE DURING PREGNANCY

VTE: venous thromboembolism; BMI: body mass index; OHSS: ovarian hyperstimulation syndrome.
If antenatal total score=4, consider thromboprophylaxis from the first trimester.
If antenatal total score=3, consider thromboprophylaxis from 28 weeks.
If postpartum total score=2, consider thromboprophylaxis for at least 10 d.
Consider thromboprophylaxis if hospitalized antenatally.
Thromboprophylaxis is considered in case of prolanged hospitalization (>3 d) or hospital readmission during the puerperal period.

Existing
Prior VTE (except for a single major surgery event)
Previous VTE (triggered by major surgery)
Known high-risk thrombophilia
Medical comorbidities (e.g., cancer, heart failure; active systemic lupus erythematosus,inflammatory polyarthropathy,
inflammatory bowel disease; nephrotic syndrome; type I diabetes mellitus with nephropathy; sickle cell disease; current
IV drug user)
History of unprovoked or estrogen-related VTE in a first-degree relative
Known low-risk thrombophilia (non-VTE)
>35 years of age
BMI ≥30
BMI ≥40
Parity ≥3
Smoking
Varicose vein
Multiple pregnancy

Any surgical procedure during pregnancy, except emergency repair of the perineum, (e.g., appendectomy)
Hyperemesis
OHSS (first trimester only)
Systemic infection (requiring hospitalization or antibiotic use) (e.g., pneumonia, pyelonephritis, postpartum wound infection)
Immobility and dehydration (long-distance travel >4 h)

Total

Fig. 1. Patient follow-up form.
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tant, most of these risk factors for VTE are those that
can be easily corrected and prevented in the pre-gesta-
tional stage or during the first trimester.

We examined the risk factors for VTE in Turkish
pregnant women during the first trimester. In the liter-
ature, the authors preferred to examine the increased

 Low risk    Medium risk    High risk

First trimester VTE risk evaluation

Fig. 2. Ratio of pregnant women according to the risk factors for venous thromboembolism (VTE).
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Fig. 3. Ratio of pregnant women with permanent risks for venous thromboembolism (VTE) in the first trimester.
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risk of VTE during the postpartum period;[13] however,
many fatal VTE events occur during the first trimester;
therefore, prophylaxis for women who had previous
VTE should be initiated early in pregnancy. The inci-
dence of VTE in women during their first trimester of
pregnancy is higher than that in non-pregnant women
and gradually increases thereafter. VTE occurs with
increased coagulation factors II, VII, VIII, X, and fibrin,
decreased protein S production, and suppression of sys-
temic fibrinolytic activity during the first trimester.[14] In
the later weeks of pregnancy, more anatomical factors
come into play. As the uterus presses on the inferior
vena cava and pelvic veins during pregnancy, venous
blood flow slows and venous stasis in the lower extrem-
ities increases, which increases the risk of VTE.[15] This
becomes even more important in the later stages of
pregnancy in cases of complications such as the threat of
premature birth, premature rupture of membranes,
preeclampsia, and increased inactivity and bed rest. The
risk of VTE increases during the postpartum period
when a cesarean delivery prevents early mobilization
compared to that in normal delivery.[16]

The Royal College of Obstetricians & Gynecologist
(RCOG) recommends that all women be evaluated
either before or early in pregnancy for risk factors for
VTE. Risk assessment should be also repeated during
delivery or the postpartum period if the woman is hospi-

talized for any reason or other problems. Based on the
risk factors, prophylactic LMWH should be considered
during the antenatal period, which requires prophylactic
LMWH for 6 weeks postpartum. This protocol is con-
troversial with pregnant women at risk of VTE; there-
fore, the reasons for individual recommendations should
be explained.[8] When the American College of
Gynecology (ACOG), Society of Obstetricians and
Gynecologists of Canada, and RCOG consider the time-
frame of thrombophilia treatment, antepartum care, and
VTE-related complications, antiphospholipids, includ-
ing Factor V Leiden, prothrombin G20210A gene vari-
ant, antithrombin III, protein C, and protein S deficien-
cies recommend screening every pregnant woman with a
history of VTE for antibody syndrome and hereditary
thrombophilia.[17,18] The risks for VTE are increased by
15 times in pregnant women with hereditary throm-
bophilia compared to that in normal pregnant women,
although even among those without a history of VTE,
the magnitude of risk varies with specific thrombophilia
and family history of VTE.[9] The risks for VTE also
increase with a deficiency of endogenous anticoagulants
such as protein C, protein S, and antithrombin III (4.8,
3.2, and 4.7, respectively). A family history of VTE also
increases the risk by up to 4 times, even in the absence of
thrombophilia.[19] In their studies on in vitro fertilization
pregnancies, Sennstrom et al.,[20] have shown that assist-
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ed reproduction technology increases the risk of VTE by
two to three times during ovarian stimulation compared
to that in the general pregnant population. As a result of
previous studies, it is believed that estradiol levels that
abnormally increase can cause hemoconcentration, acti-
vation of coagulation, and fibrinolytic systems.[21] In their
study of the risk for VTE in multiple pregnancies, Rova
et al.[22] have shown in an antepartum trial that multiple
pregnancy increases the risk for VTE by 2.1 to 2.6 times
compared to that in normal pregnant women. In anoth-
er prospective cohort study involving 1.3 million preg-
nant women in Denmark, the authors[23] have shown that
hospitalization for hyperemesis and multiple pregnancy
increase the risk for VTE by 2.5 and 2.8 times, respec-
tively. In their study, Saltan et al.[24] have shown that the
incidence of VTE within the first trimester is 0.26 per
1000 births. In that study, four (80%) of the five DVTs
occurred within the first trimester, and one occurred
within the last trimester.[24]

In the risk analyses published in accordance with the
Turkish Ministry of Health (Fig. 1), it is recommended
that those scoring >4 points should begin LMWH pro-
phylaxis, and those with >3 points should begin LMWH
at 28 weeks of gestation. As a result of the current study,
62 (12.9%) patients scored >3 points and were in the
medium-risk group and LMWH was recommended
beginning from the 28th week of gestation, 82 (17.1%)
scored >4 and it was recommended beginning LMWH
after evaluation.[7] We concluded that approximately one
out of every three women should begin LMWH treat-
ment. The clinical significance of this study showed an
increase risk for VTE with pregnancy. In line with the
current findings, we believe that one out of every three
pregnant women is at risk for VTE. This is a key factor
for examining risk factors and beginning early prophy-
laxis to prevent VTE within the first trimester. The risks
for VTE increase during both antepartum and postpar-
tum periods with increasing maternal age, obesity, and
smoking; therefore, VTE prophylaxis is becoming
increasingly important. In addition, at each visit in the
presence of increased risk for the development of VTE,
the patients should be informed and their awareness
should be raised, thereby eliminating the risk factors by
providing education before certain conditions occur.

Study limitations

There were some limitations to this study. First, it was a
single-center observational study and did not reflect the

entire population. As the criteria for the risk for VTE
were obtained using the Risky Pregnancies Management
Guide of Turkish Ministry of Health Guidelines, some
undiagnosed conditions such as a mild DVT or PE could
have been missed because the diagnoses were made
using patient information accompanied by questions and
answers. Some factors such as immobilization were
observed more frequently because of the increased bar-
rier to mobility within the society from the COVID-19
pandemic. One of the limitations is that the cost of anti-
coagulant prophylaxis to be used to reduce the risk of
VTE during pregnancy and puerperium has not been
calculated.

Conclusion
Our results indicated that 30% of the population need-
ed LMWH prophylaxis according to Risky Pregnancies
Management Guide of Turkish Ministry of Health
Guidelines,[7] of whom 12.9% were in the medium-risk
group, and 17.1% were in the high-risk group. The risk
for VTE occurs from a combination of minor factors
such as advanced maternal age, obesity, increased parity,
and smoking, rather than only one factor that causes an
elevated risk. Immobilization, dehydration, and travel-
ing for ≥4 h were the major transient risk factors for
VTE during pregnancy. Additionally, it is noteworthy
to mention that many of these factors are those that can
be prevented in the pre-pregnancy period.
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Introduction
The widespread use of ovulation induction agents and
assisted reproductive technologies have significantly
increased the incidence of multiple pregnancies in
recent years.[1–4] Efforts are being made to reduce the
incidence of these multiple pregnancies by limiting the
number of embryos transferred in women undergoing
assisted reproductive technologies.[5] However, this situ-
ation cannot be completely avoided, as a triplet or mul-
tiple pregnancies with monozygotic twins may occur
after single or double embryo transfer, or multiple preg-

nancies with triples or more may occur after ovulation
induction.[6] Although good clinical practice in multiple
pregnancies has increased in recent years,[7] multiple
pregnancies with triplets or more, in particular, are
associated with an increased number of adverse obstet-
ric and perinatal outcomes,[8–10] and these risks increase
with the number of fetuses.[11] To reduce the increased
maternal and perinatal risks associated with multiple
pregnancies, fetal reduction has been incorporated into
the management of multiple pregnancies.[11] The most
commonly used multifetal pregnancy reduction (MPR)
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Abstract

Objective: To study the obstetric and neonatal outcomes of reduction to singleton and twin pregnancies by multifetal pregnancy reduction
(MPR) in patients with triplet pregnancies. 

Methods: The multifetal reduction was performed in 27 patients with triplet pregnancies. Fourteen patients were reduced to singleton pregnan-
cies and 13 patients to twin pregnancies. Obstetric and neonatal outcomes were compared between the two groups. 

Results: The mean gestational age at the time of the procedure was 12.43±0.76 weeks in patients reduced to singleton pregnancies and
12.08±0.64 weeks in those reduced to twin pregnancies. The most common complications of the procedure were abdominal pain (21.4%) in
women with singleton pregnancies and both the presence of abdominal pain and vaginal bleeding (30.8%) in women with twin pregnancies.
Gestational age at birth (33.07±5.73 versus 35.78±6.14 weeks, p=0.009) and neonatal birth weight (1998.46±808.07 versus 2765±803.03 gram,
p=0.003) was significantly higher in the group reduced to singleton pregnancies than in twin pregnancies. 

Conclusion: The MPR procedure is a good and acceptable option for patients with multiple pregnancies of three or more children.
Multifetal pregnancy reduction of triplets to singletons is associated with better pregnancy outcomes such as birth at higher weeks of gesta-
tion and higher neonatal birth weight than MPR of triplets to twins. 
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method is intrathoracic potassium chloride (KCl) injec-
tion, administered transabdominally at 11–14 weeks of
gestation.[1] The other alternative methods for MPR are
transvaginal fetal aspiration in 6–8 weeks of gestation,
intrafetal laser embryo reduction, radiofrequency abla-
tion, and microwave ablation.[11–13]

Maternal and perinatal outcomes have improved
after fetal reduction in multiple pregnancies.[11]

Specifically, it has been reported that reduction from
triplet pregnancies to twin pregnancies is associated
with better pregnancy outcomes such as higher perina-
tal survival and lower preterm birth compared to triplet
pregnancies.[8,14] However, few studies are investigating
obstetric and perinatal outcomes after reducing triplet
pregnancies to twins or singletons.[1,15,16] This study
aimed to compare the obstetric and perinatal outcomes
of triplet pregnancies after reduction to singleton or
twin pregnancies in a single tertiary center.

Methods
This retrospective cohort study was conducted between
June 2016 and October 2018 at Istanbul Kanuni Sultan
Suleyman Training and Research Hospital, a prenatal
diagnosis and treatment center. After approval from the
ethics committee of our hospital, data were collected
from all triplet pregnant women who underwent elective
fetal reduction to twin or singleton pregnancy in our
hospital during the study period.

The study group included triplet pregnancies (n=27)
in which MPR was performed between 11–14 weeks of
gestation. Before the procedure, all patients were
informed about the expected risks and benefits in triplet
pregnancies and after MPR in singleton or twin preg-
nancies. The patients were offered the option to reduce
the number of embryos based on the current literature
on expected outcomes in triplet pregnancies compared
to outcomes after MPR. The decision to reduce to twins
or a single embryo was based on the patients’ personal
preferences and the technical feasibility of fetal reduc-
tion. Fetuses to be reduced were selected primarily on
the basis of the presence of fetal abnormalities, chorion-
icity, and ease of use of the procedure. According to this,
all dichorionic triamniotic (DCTA) triplet pregnancies
(n=11) were reduced to singleton pregnancies to avoid
the adverse outcomes of monochorionic twin pregnan-
cies. Of the 16 trichorionic triamniotic (TCTA) triplet

pregnancies, 13 were reduced to dichorionic diamniotic
twin pregnancies and 3 to singleton pregnancies.
Written informed consent was obtained from all
patients undergoing the procedure.

All procedures were performed by perinatal special-
ists with experience in invasive procedures. An ultra-
sound scan was performed before the procedure to assess
the chorionicity, number, location, size, and cardiac
activity of the embryos. The entire procedure was per-
formed under the guidance of a transabdominal ultra-
sound (Voluson 730 Expert; General Electric
Healthcare, Milwaukee, WI, USA). After cleaning the
mother’s abdominal skin with an antiseptic solution, a
20-G spinal needle was used to penetrate first through
the anterior uterine wall into the targeted gestational sac
and then into the fetal thorax. 1–3 ml of 10% KCl (2
meq/ml) was injected into the fetal thorax. Cardiac activ-
ity was observed for at least 2 minutes. If cardiac activity
persisted, additional KCl was injected. Reduction of
other fetuses was performed with the same needle punc-
ture or, less frequently, with a separate needle puncture.
The total duration of the procedure was less than 10
minutes. After the procedure, the women were clinically
observed for an average of two hours for pain, water
leakage, and bleeding. The patients were discharged
after a follow-up ultrasound to confirm the presence of
asystole in the reduced fetus and cardiac activity in the
others. An ultrasound was performed in all patients 1
week after the procedure to check fetal viability.

The demographic, obstetric, and neonatal clinical
data of all patients included in the study were evaluated
using electronic archives or patient records. The study
patients were divided into two groups: Triplet pregnan-
cies reduced to singletons (n=14) and triplet pregnancies
reduced to twins (n=13). The demographic data, compli-
cations related to the reduction procedure (post-proce-
dure complications), various pregnancy complications
such as early spontaneous abortion (pregnancy loss
before 24 weeks), preterm birth (≤32, <34, and <37
weeks), gestational diabetes mellitus (GDM), gestational
hypertensive disorders, preterm premature rupture of
membranes (PPROM), and intrauterine growth restric-
tion (IUGR) were compared in both groups. GDM was
diagnosed with a 75-g oral glucose tolerance test
(OGTT) between 24 and 28 weeks of gestation. The
threshold values for fasting, 1-h and 2-h plasma glucose
levels were 92 mg/dl, 180 mg/dl, and 153 mg/dl, respec-
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tively. If at least one of these values was reached or
exceeded, the pregnant woman was diagnosed with
GDM.[17] Preeclampsia was identified as maternal hyper-
tension >140/90 mmHg without a previous history of
hypertension and 300 mg/L proteinuria without a histo-
ry of renal disease.[18,19] PPROM was described as a rup-
ture of the fetal membranes before 37 weeks of complet-
ed gestation.[20] IUGR was defined as EFW < 3rd centile
based on sonographic measurements of fetal biparietal
diameter, head circumference, AC, and femur length, and
no end-diastolic flow loss on Doppler examination.[21,22]

Statistical analysis

Pregnancy reduction was determined as the primary
outcome variable for this descriptive study, which was
retrospectively planned. SPSS 20.0 (IBM Corp.,
released in 2011. IBM SPSS Statistics for Windows,
Version 20.0; Armonk, NY, USA) was used to analyze
the data obtained in the study. Student’s t-test and
Mann-Whitney U-test were applied to compare the
continuous variables in the study where groups were
formed by reducing triplet pregnancies to twin and sin-
gleton pregnancies. The group-specific assumptions
about normal distribution were tested using Shapiro-
Wilk and Kolmogorov-Smirnov tests. These results
were used to decide whether parametric or nonpara-
metric hypothesis tests should be used for comparison.
The chi-square test or Fisher’s exact test was per-
formed to examine the difference between the distribu-
tions of the categorical variables. The p-values of the
exact test were used when the number of cells with an
expected value of less than 5 was more than 25% of the
total number of cells. Mean-standard deviation, medi-
an-range, and frequency distributions-percentiles were
used as descriptive statistics to summarize the results.
Statistical significance was taken as p-value <0.05.

Results
During the study period, 27 patients with triplet preg-
nancy between 11–14 weeks of gestation underwent
reduction. Of these 27 triplet pregnancies, 14 were
reduced to singleton pregnancies and 13 to twin preg-
nancies. The comparison of patients’ demographic and
clinical data including maternal age, number of preg-
nancies, type of pregnancy, gestational age at the time
of the procedure, and post-procedure complications
are given in Table 1.

At the time of the procedure, the mean gestational
age was 12.43±0.76 weeks for singleton pregnancies
and 12.08±0.64 weeks for twin pregnancies. Of the 27
patients, 22 (81.48%) developed triplet pregnancies
after an in vitro fertilization (IVF) treatment, 3
(11.1%) after ovulation induction with gonadotropin,
and 2 (7.4%) were naturally occurring triplet pregnan-
cies. One of the triplet pregnancies that occurred after
ovulation induction was a pregnancy by intrauterine
insemination (IUI). Of the 27 triplet pregnancies in
which a reduction procedure was performed, 16
(59.3%) were TCTA pregnancies and 11 (40.7%) were
DCTA pregnancies. The most common complication
of the procedure was abdominal pain in singleton preg-
nancies (21.4%), and both the presence of abdominal
pain and vaginal bleeding (30.8%) in twin pregnancies.

Table 1 shows obstetric complications by proce-
dure MPR. There was no significant difference
between the two groups in obstetric complications
including the prevalence of GDM, gestational hyper-
tensive disorders, PPROM, and IUGR.

A comparison of the perinatal outcomes of patients
reduced from triplet pregnancies to singletons and
twins is given in Table 2. Compared to singleton preg-
nancies, twin pregnancies had significantly earlier
weeks of gestation (33.07±5.73 weeks versus 35.78±
6.14 weeks, p=0.009) and lower birth weight (1998.46±
808.07 g versus 2765±803.03 g, p=0.003). It was also
observed that the rate of births before 37 weeks of ges-
tation (46.2% versus 28.6%, p=0.440) was higher in
pregnancies reduced to twins than in pregnancies
reduced to singletons, although this was not statistical-
ly significant. In the group reduced to singleton preg-
nancies, no delivery occurred before 34 or 32 weeks of
gestation. In addition, in the group reduced to twin
pregnancies, 2 (15.4%) patients delivered at less than
34 weeks of gestation and 1 (7.7%) patient delivered at
less than 32 weeks of gestation.

Before 24 weeks of gestation, pregnancy loss was
7.1% and 15.4% in the groups reduced to singletons and
twins, respectively. One patient who was reduced to
twin pregnancy after fetal reduction experienced prema-
ture rupture of membranes and was delivered at 33
weeks and 4 days of gestation. Intrauterine fetal demise
occurred at 15 weeks of gestation in one patient who was
reduced to a singleton pregnancy. Postneonatal death
occurred in two patients in the group reduced to twins,
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and both patients were at <25 weeks of gestation (18 and
24 weeks of gestation). There was no significant differ-
ence between the two groups in terms of the type of
birth. The most preferred birth method was cesarean
section (92.9% versus 84.6%). The need for a neonatal
intensive care unit (NICU) was not significant between
the two groups (p=0.209).

Discussion
Multiple pregnancies are taking an increasingly impor-
tant place in obstetrics due to the increasing advances in
assisted reproductive technologies. Reduction of multi-
ple pregnancies is a widely used procedure to reduce the
risk of perinatal morbidity and mortality.[1] Although the

reduction is a therapeutic option in the management of
multiple pregnancies, it should not be the first choice to
prevent multiple pregnancies. Patients undergoing
assisted reproductive techniques such as IVF should be
recommended a single embryo transfer as a priority.[23]

Single embryo transfer has been shown to significantly
reduce the incidence of multiple pregnancies[24] but does
not completely eliminate them. Therefore, MPR is an
alternative option for multiple pregnancies with three or
more fetuses because it improves pregnancy outcomes.
The main goal of fetal reduction is to reduce preterm
birth and associated neonatal morbidity.

Our study shows that the group reduced to a twin
pregnancy delivered at an earlier week of gestation and

Table 1. Comparison of the demographic and clinical data of patients reduced from triplet pregnancies to singletons and twins.  

Triplet pregnancies reduced Triplet pregnancies reduced
to singletons (n=14) to twins (n=13) 

Mean±standard 
Median– range

Mean±standard
Median–range p-value

deviation deviation

Age, years 32.71±6.58 30–23 33.31±6.1 31–22 0.810*

Gravidity, n 1.57±0.85 1–3 1.46±0.88 1–3 0.569†

Gestational age at reduction 12.43±0.76 12–3 12.08±0.64 12–2 0.223†

Nulliparity 10 71.4 11 84.6 0.648

Mode of conception 0.162

Spontaneous 2 14.3 0 0.0

Ovulation induction 0 0.0 2 15.4

Ovulation induction / Intrauterine insemination 0 0.0 1 7.7

In vitro fertilization 12 85.7 10 76.9

Number of procedures 1.000
1 13 92.9 13 100.0
2 1 7.1 0 0.0

Procedure complications 3 21.4 5 38.5 0.420

Abdominal pain 2 14.3 0 0.0

Vaginal bleeding 0 0.0 0 0.0

Amniotic fluid leakage 0 0.0 1 7.7

Abdominal pain + vaginal bleeding 1 7.1 4 30.8

Gestational diabetes mellitus 0 0.0 2 15.4 0.480

Gestational hypertensive disorders 2 14.3 5 38.5 0.209

Preterm premature rupture of membranes 0 0.0 1 7.7 1.000

Intrauterine growth restriction 1 7.1 2 15.4 1.000

Cerclage 0 0.0 0 0.0 N/A

Antepartum hemorrhage 0 0.0 3 23.1 0.220

*Refers to Student’s t-test and †for Mann-Whitney U test, all others from Fisher’s exact test p-values. 
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had a lower birth weight than the group reduced to a
singleton pregnancy. These results indicate positive
outcomes after reduction to a singleton pregnancy sim-
ilar to previous studies.[15,16] In contrast, there was no
statistically significant difference between groups in
preterm birth rate and pregnancy loss before 37, 34,
and 32 weeks of gestation. The rate of births below 37
weeks of gestation was 28.6% in the group reduced to
a singleton pregnancy and 46.2% in the group reduced
to a twin pregnancy. Moreover, in our study, no deliv-
eries were observed at <34 weeks or <32 weeks in all
pregnant women reduced to a singleton pregnancy.

The risk of miscarriage before 24 weeks of gesta-
tion after the MPR procedure is controversial. While
previous studies reported that the risk of miscarriage
increased after the procedure,[11] more recent studies
report that the risk of pregnancy loss before 24 weeks
is similar in pregnancies with and without reduction.[25]

Some studies have reported that the risk of miscarriage
is higher with the reduction from triplets to singleton
pregnancies than with reduction to twin pregnancies
(62% versus 4%).[12,26] There are studies suggesting that
this may be due to the resorption of the remaining
dead fetoplacental tissue rather than the procedure
itself.[9,10,27,28] However, more recent studies have shown
that reduction of triplet pregnancies to singleton rather

than twin pregnancies is associated with higher weeks
of gestation and better perinatal outcomes.[15,16,29] In our
study, the overall pregnancy loss rate was 3.7%.
Similar to the literature, the fetal loss rate below 24
weeks was not significantly different between the two
groups (7.1% in singleton pregnancies, 15.4% in twin
pregnancies, p=0.596), which may be due to the small
number of patients in both groups in the present study.
Also, our study concluded that one patient with single-
ton pregnancy experienced in utero death at 15 weeks
of gestation and two patients with twin pregnancy
delivered at <25 weeks’ gestation (18 and 24 weeks of
gestation). It was observed that the group reduced to
singleton pregnancy had higher gestational weeks and
birth weights.

Belogolovkin reported that pregnancy reduction did
not seem to increase the IUGR incidence after adjusting
for potential confounders, including placental pathology
and the use of assisted reproduction, where available.[30]

However, Audibert et al. concluded that embryo reduc-
tion was the only significant risk factor for the develop-
ment of birth weight discordance.[31] In our cohort, the
IUGR prevalence in triplet pregnancies reduced to
twins was 15.4%, and in triplet pregnancies reduced to
twins was 7.1%. We found no significant difference

Table 2. Comparison of the perinatal outcomes of patients reduced from triplet pregnancies to singletons and twins.  

Triplet pregnancies reduced Triplet pregnancies reduced
to singletons (n=14) to twins (n=13) 

Mean±standard 
Median–range

Mean±standard
Median–range p-value

deviation deviation

Week of gestation at birth 35.78±6.14 38–24 33.07±5.73 35–19 0.009*

Birthweight, g 2765±803.03 3040±3150 1998.46±808.07 2350–2720 0.003*

Neonatal intensive care unit admission, days 5±2.83 5±4 16.2±3.03 15–8 0.051*

n % n % p-value

Miscarriage <24 weeks 1 7.1 2 15.4 0.596

Live birth 13 92.9 11 84.6 0.596

<32 weeks preterm birth 0 0.0 1 7.7 0.481

<34 weeks preterm birth 0 0.0 2 15.4 0.222

≤37 weeks preterm birth 4 28.6 6 46.2 0.440

Cesarean delivery 13 92.9 11 84.6 0.596

Neonatal intensive care unit admission 2 14.3 5 38.5 0.209

Surviving neonates 13 92.9 11 84.6 0.596

*Refers to Mann-Whitney U test, all others from Fisher’s exact test p-values.
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between the groups regarding IUGR, but the sample
size of 27 patients was low to draw any conclusion.

The frequency of maternal morbidity is greater in
higher-order pregnancies. Gestational hypertensive
disorders are observed in 12.7% to 19.6% of multiple
pregnancies compared with 6.5% of singletons.[32]

Moreover, compared with mothers of twins, mothers
of triplets and quadruplets were more likely to be diag-
nosed with PPROM, GDM, and antepartum and post-
partum hemorrhage, to require tocolytic agents, and to
be delivered by cesarean section.[33] In our study, the
prevalence of gestational hypertensive disorders,
GDM, PPROM, and antepartum hemorrhage was
higher in triplet pregnancies reduced to twins (38.5%,
15.4%, 7.7%, and 23.1%, respectively) than in triplet
pregnancies reduced to singletons (14.3%, 0%, 0%,
and 0%, respectively). However, these differences were
not statistically significant. We consider that the lack
of statistically significant difference was due to the low
sample size.

There are some limitations to this study. The main
limitation is the low sample size. The fact that the deci-
sion MPR was difficult for these patients because this is
a retrospective study, multiple pregnancies are rare, and
these patients became pregnant after long-term infertil-
ity treatment may not be sufficient to detect the differ-
ences between the perinatal outcomes of the two groups.
There are also no long-term neonatal outcomes.

Conclusion
We indicated that reducing triplet pregnancies to sin-
gleton pregnancies instead of twin pregnancies leads to
better obstetric outcomes such as higher birth weights
and further birth weeks. However, prospective studies
with a larger number of patients are needed to con-
tribute more to the literature on the clinical significance
of this difference and to better counsel parents on the
risks and benefits of MPR. 

Funding: This work did not receive any specific grant from
funding agencies in the public, commercial, or not-for-prof-
it sectors.

Compliance with Ethical Standards: The authors stated
that the standards regarding research and publication ethics,
the Personal Data Protection Law and the copyright regula-
tions applicable to intellectual and artistic works are com-
plied with and there is no conflict of interest.

References
1. Haas J, Hourvitz A, Dor J, Yinon Y, Elizur S, Mazaki-Tovi S,

et al. Pregnancy outcome of early multifetal pregnancy reduc-
tion: triplets to twins versus triplets to singletons. Reprod
Biomed Online 2014;29:717–21. [PubMed] [CrossRef]

2. Cihangir Y›lanl›oglu N, Semiz A, Arisoy R, Kahraman S,
Arslan Gürkan A. The outcome of the multifetal pregnancy
reduction procedures in a single centre: a report of 202 com-
pleted cases. Eur J Obstet Gynecol Reprod Biol 2018;230:22–7.
[PubMed] [CrossRef]

3. O¤lak SC, Sakar MN, Ege S, Özçelik Otçu SM, Obut M,
Kahveci B, et al. Comparison of the efficacy of letrozole and
gonadotropin combination versus gonadotropin alone in
intrauterine insemination cycles in patients with unexplained
infertility. Eastern J Med 2020;25:427–33. [CrossRef]

4. Sakar MN, Oglak SC. Letrozole is superior to clomiphene cit-
rate in ovulation induction in patients with polycystic ovary syn-
drome. Pak J Med Sci 2020;36:1460–5. [PubMed] [CrossRef]

5. Kupka MS, Ferraretti AP, de Mouzon J, Erb K, D’Hooghe T,
Castilla JA, et al; European IVF-Monitoring Consortium, for
the European Society of Human Reproduction and
Embryology. Assisted reproductive technology in Europe,
2010: results generated from European registers by ESHRE†.
Hum Reprod 2014;29:2099–113. [PubMed] [CrossRef]

6. van de Mheen L, Everwijn SM, Haak MC, Manten GT,
Zondervan HA, Knapen MF, et al. Outcome of multifetal
pregnancy reduction in women with a dichorionic triamniot-
ic triplet pregnancy to a singleton pregnancy: a retrospective
nationwide cohort study. Fetal Diagn Ther 2016;40:94–9.
[PubMed] [CrossRef]

7. Joseph KS, Marcoux S, Ohlsson A, Kramer MS, Allen AC,
Liu S, et al; Fetal and Infant Health Study Group of the
Canadian Perinatal Surveillance System. Preterm birth, still-
birth and infant mortality among triplet births in Canada,
1985–96. Paediatr Perinat Epidemiol 2002;16:141–8. [PubMed]
[CrossRef]

8. Elster N. Less is more: the risks of multiple births. The
Institute for Science, Law, and Technology Working Group
on Reproductive Technology. Fertil Steril 2000;74:617–23.
[PubMed] [CrossRef]

9. Wimalasundera RC. Selective reduction and termination of
multiple pregnancies. Semin Fetal Neonatal Med 2010;15:327–
35. [PubMed] [CrossRef]

10. Papageorghiou AT, Avgidou K, Bakoulas V, Sebire NJ,
Nicolaides KH. Risks of miscarriage and early preterm birth in
trichorionic triplet pregnancies with embryo reduction versus
expectant management: new data and systematic review. Hum
Reprod 2006;21:1912–7. [PubMed] [CrossRef]

11. Mohammad ABF, Farid I, Ahmed B, Ghany EA. Obstetric and
neonatal outcome of multifetal pregnancy reduction. Middle
East Fertil Soc J 2015;20:176–81. [CrossRef]

12. Papageorghiou AT, Liao AW, Skentou C, Sebire NJ,
Nicolaides KH. Trichorionic triplet pregnancies at 10–14
weeks: outcome after embryo reduction compared to expectant
management. J Matern Fetal Neonatal Med 2002;11:307–12.
[PubMed] [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/25444505
http://dx.doi.org/10.1016/j.rbmo.2014.09.003
http://www.ncbi.nlm.nih.gov/pubmed/30237136
http://dx.doi.org/10.1016/j.ejogrb.2018.09.008
http://dx.doi.org/10.5505/ejm.2020.24993
http://www.ncbi.nlm.nih.gov/pubmed/33235557
http://dx.doi.org/10.12669/pjms.36.7.3345
http://www.ncbi.nlm.nih.gov/pubmed/25069504
http://dx.doi.org/10.1093/humrep/deu175
http://www.ncbi.nlm.nih.gov/pubmed/26678498
http://dx.doi.org/10.1159/000441650
http://www.ncbi.nlm.nih.gov/pubmed/12064268
http://dx.doi.org/10.1046/j.1365-3016.2002.00413.x
http://www.ncbi.nlm.nih.gov/pubmed/11020494
http://dx.doi.org/10.1016/s0015-0282(00)00713-5
http://www.ncbi.nlm.nih.gov/pubmed/20863776
http://dx.doi.org/10.1016/j.siny.2010.08.002
http://www.ncbi.nlm.nih.gov/pubmed/16613889
http://dx.doi.org/10.1093/humrep/del048
http://dx.doi.org/10.1016/j.mefs.2015.01.001
http://www.ncbi.nlm.nih.gov/pubmed/12389671
http://dx.doi.org/10.1080/jmf.11.5.307.312


Volume 30 | Issue 1 | April 2022

Multifetal pregnancy reduction outcomes from triplets to singletons and twins 

27

This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivs 4.0 Unported (CC BY-NC-ND4.0) License. To view a
copy of this license, visit http://creativecommons.org/licenses/by-nc-nd/4.0/ or send a letter to Creative Commons, PO Box 1866, Mountain View, CA
94042, USA.

Publisher’s Note: The content of this publication does not necessarily reflect the views or policies of the publisher, nor does any mention of trade names, commercial products, or
organizations imply endorsement by the publisher. Scientific and legal responsibilities of published manuscript belong to their author(s). The publisher remains neutral with regard
to jurisdictional claims in published maps and institutional affiliations.

13. Sebghati M, Khalil A. Reduction of multiple pregnancy: coun-
selling and techniques. Best Pract Res Clin Obstet Gynaecol
2021;70:112–22. [PubMed] [CrossRef]

14. Antsaklis A, Anastasakis E. Selective reduction in twins and
multiple pregnancies. J Perinat Med 2011;39:15–21. [PubMed]
[CrossRef]

15. Kuhn-Beck F, Moutel G, Weingertner AS, Kohler M,
Hornecker F, Hunsinger MC, et al. Fetal reduction of triplet
pregnancy: one or two? Prenat Diagn 2012;32:122–6. [PubMed]
[CrossRef]

16. Stone J, Ferrara L, Kamrath J, Getrajdman J, Berkowitz R,
Moshier E, et al. Contemporary outcomes with the latest 1000
cases of multifetal pregnancy reduction (MPR). Am J Obstet
Gynecol 2008;199:406.e1–4. [PubMed] [CrossRef]

17. O¤lak SC, Obut M. Expression of ADAMTS13 and PCNA in
the placentas of gestational diabetic mothers. Int J Morphol
2021;39:38–44. [CrossRef]

18. Behram M, O¤lak SC, Do¤an Y. Evaluation of BRD4 levels in
patients with early-onset preeclampsia. J Gynecol Obstet Hum
Reprod 2021;50:101963. [PubMed] [CrossRef]

19. O¤lak SC, Tunç fi, Ölmez F. First trimester mean platelet vol-
ume, neutrophil tolymphocyte ratio, and platelet to lympho-
cyte ratio values are useful markers for predicting preeclampsia.
Ochsner J 2021;21:364–70. [PubMed] [CrossRef]

20. Behram M, O¤lak SC, Baflk›ran Y, Süzen Çayp›nar S, Akgöl S,
Tunç fi, et al. Maternal serum IL-22 concentrations are signifi-
cantly upregulated in patients with preterm premature rupture of
membranes. Ginekol Pol 2021;92:631–6. [PubMed] [CrossRef] 

21. O¤lak SC, Bademk›ran MH, Obut M. Predictor variables in the
success of slow-release dinoprostone used for cervical ripening
in intrauterine growth restriction pregnancies. J Gynecol
Obstet Hum Reprod 2020;49:101739. [PubMed] [CrossRef]

22. Behram M, O¤lak SC, Da¤ ‹. Circulating levels of Elabela in
pregnant women complicated with intrauterine growth restric-
tion. J Gynecol Obstet Hum Reprod 2021;50:102127. [PubMed]
[CrossRef]

23. ACOG Committee opinion no. 553: multifetal pregnancy reduc-
tion. Obstet Gynecol 2013;121:405–10. [PubMed] [CrossRef]

24. Pandian Z, Marjoribanks J, Ozturk O, Serour G, Bhattacharya
S. Number of embryos for transfer following in vitro fertilisa-
tion or intra-cytoplasmic sperm injection. Cochrane Database
Syst Rev 2013;2013:CD003416. [PubMed] [CrossRef]

25. Skiadas CC, Missmer SA, Benson CB, Acker D, Racowsky C.
Spontaneous reduction before 12 weeks’ gestation and selective
reduction similarly extend time to delivery in in vitro fertiliza-
tion of trichorionic-triamniotic triplets. Fertil Steril 2011;95:
596–9. [PubMed] [CrossRef]

26. Evans MI, Britt DW. Multifetal pregnancy reduction: evolu-
tion of the ethical arguments. Semin Reprod Med 2010;28:
295–302. [PubMed] [CrossRef]

27. Li R, Chen X, Yang S, Yang R, Ma C, Liu P, et al. Retain sin-
gleton or twins? Multifetal pregnancy reduction strategies in
triplet pregnancies with monochorionic twins. Eur J Obstet
Gynecol Reprod Biol 2013;167:146–8. [PubMed] [CrossRef]

28. Chaveeva P, Kosinski P, Puglia D, Poon LC, Nicolaides KH.
Trichorionic and dichorionic triplet pregnancies at 10–14
weeks: outcome after embryo reduction compared to expectant
management. Fetal Diagn Ther 2013;34:199–205. [PubMed]
[CrossRef]

29. Haas J, Mohr Sasson A, Barzilay E, Mazaki Tovi S, Orvieto R,
Weisz B, et al. Perinatal outcome after fetal reduction from
twin to singleton: to reduce or not to reduce? Fertil Steril 2015;
103:428–32. [PubMed] [CrossRef]

30. Belogolovkin V, Ferrara L, Moshier E, Gandhi M, Eddleman
K, Stone J. Differences in fetal growth, discordancy, and pla-
cental pathology in reduced versus nonreduced twins. Am J
Perinatol 2007;24:575–9. [PubMed] [CrossRef]

31. Audibert F, Boullier M, Boithias C, Kerbrat V, Vial M, Frydman
R. Embryo reduction and birth weight discordance in dichorion-
ic twins. Hum Reprod 2003;18:437–40. [PubMed] [CrossRef]

32. Obiãan S, Brock C, Berkowitz R, Wapner RJ. Multifetal preg-
nancy reduction. Clin Obstet Gynecol 2015;58:574–84.
[PubMed] [CrossRef]

33. Luke B, Brown MB. Maternal morbidity and infant death in
twin vs triplet and quadruplet pregnancies. Am J Obstet Gynecol
2008;198:401.e1–10. [PubMed] [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/32859535
http://dx.doi.org/10.1016/j.bpobgyn.2020.06.013
http://www.ncbi.nlm.nih.gov/pubmed/21138401
http://dx.doi.org/10.1515/jpm.2010.114
http://www.ncbi.nlm.nih.gov/pubmed/22418954
http://dx.doi.org/10.1002/pd.2906
http://www.ncbi.nlm.nih.gov/pubmed/18928991
http://dx.doi.org/10.1016/j.ajog.2008.06.017
http://dx.doi.org/10.4067/S0717-95022021000100038
http://www.ncbi.nlm.nih.gov/pubmed/33129979
http://dx.doi.org/10.1016/j.jogoh.2020.101963
http://www.ncbi.nlm.nih.gov/pubmed/34984051
http://dx.doi.org/10.31486/toj.21.0026
http://www.ncbi.nlm.nih.gov/pubmed/33844260
http://dx.doi.org/10.5603/GP.a2021.0036
http://www.ncbi.nlm.nih.gov/pubmed/32251738
http://dx.doi.org/10.1016/j.jogoh.2020.101739
http://www.ncbi.nlm.nih.gov/pubmed/33781971
http://dx.doi.org/10.1016/j.jogoh.2021.102127
http://www.ncbi.nlm.nih.gov/pubmed/23344306
http://dx.doi.org/10.1097/01.AOG.0000426426.71962.2a
http://www.ncbi.nlm.nih.gov/pubmed/23897513
http://dx.doi.org/10.1002/14651858.CD003416.pub4
http://www.ncbi.nlm.nih.gov/pubmed/20655523
http://dx.doi.org/10.1016/j.fertnstert.2010.06.013
http://www.ncbi.nlm.nih.gov/pubmed/20683793
http://dx.doi.org/10.1055/s-0030-1255177
http://www.ncbi.nlm.nih.gov/pubmed/23274040
http://dx.doi.org/10.1016/j.ejogrb.2012.11.018
http://www.ncbi.nlm.nih.gov/pubmed/24192576
http://dx.doi.org/10.1159/000356170
http://www.ncbi.nlm.nih.gov/pubmed/25455874
http://dx.doi.org/10.1016/j.fertnstert.2014.10.027
http://www.ncbi.nlm.nih.gov/pubmed/17972236
http://dx.doi.org/10.1055/s-2007-993045
http://www.ncbi.nlm.nih.gov/pubmed/12571186
http://dx.doi.org/10.1093/humrep/deg069
http://www.ncbi.nlm.nih.gov/pubmed/26083128
http://dx.doi.org/10.1097/GRF.0000000000000119
http://www.ncbi.nlm.nih.gov/pubmed/18177828
http://dx.doi.org/10.1016/j.ajog.2007.10.785


Clinical characteristics and perinatal outcomes of
pregnant women with Coronavirus-19 disease 

‹brahim Ömero¤lu1 , Hakan Gölbafl›1 , Suzan fiahin2 , fieyda Kayhan Ömero¤lu3 , İDİDİDİD

Ceren Gölbafl›4 , Atalay Ekin1

1Department of Perinatology, Tepecik Training and Research Hospital, University of Health Sciences, ‹zmir, Turkey 
2Department of Neonatology, Buca Seyfi Demirsoy Training and Research Hospital, ‹zmir Democracy University, ‹zmir, Turkey

3Department of Anesthesiology & Reanimation, Suat Seren Chest Diseases and 
Surgery Training and Research Hospital, University of Health Sciences, ‹zmir, Turkey

4Department of Obstetrics & Gynecology, Faculty of Health Sciences, ‹zmir T›naztepe University, ‹zmir, Turkey

İDİD

Introduction
Emerging in China, Wuhan at the end of 2019, the out-
break of novel coronavirus disease (COVID-19), caused
by the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), rapidly spread to become a pandemic
leading to a global public health crisis.[1] The spectrum
of the disease severity ranges from mild to critical.
Because of this pandemic, many researchers shifted
their interest to investigate the possible impact of this
infection on vulnerable groups like pregnant women
and their fetuses.[2–4] Pregnancy is a state that is particu-
larly susceptible to infectious diseases primarily because

of an altered immune response.[5] Along with it, due to
the physiologic changes in their cardiopulmonary sys-
tems, pregnant women are prone to develop severe
pneumonia.[6,7]

As previously stated, infections especially of viral ori-
gin may affect pregnancy outcomes.[8,9] Most infectious
diseases may increase complications during pregnancy
and lead to extremely detrimental effects on the fetus
and the mother.[10,11] However, there also have been
studies showing that pregnant women are not found to
be more susceptible to SARS-CoV-2 than non-preg-
nant women.[12,13] One of the largest series on both preg-
nancy and neonatal outcomes, including a total of 99
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Abstract

Objective: The aim of this study was to evaluate the maternal and perinatal outcomes of COVID-19 infection during pregnancy. 

Methods: We performed a retrospective review of medical records of 37 pregnant women with the diagnosis of COVID-19. The clinical
characteristics, laboratory results, perinatal and neonatal outcomes were analyzed. 

Results: The majority of cases with COVID-19 were evaluated as mild (97.3%). None of the women needed intensive care unit or invasive
mechanical ventilation and mortality were not observed. The most common symptoms were fever (62.2%) and cough (40.5%). Of all the
pregnancies, 5.4% ended with abortion, 2.7% with stillbirth, and 10% of the infants were hospitalized in the neonatal intensive care unit.
Neonatal mortality was not observed. 

Conclusion: In our study, none of the pregnant women with SARS-CoV-2 infection had severe illness. Vertical transmission of SARS-CoV-
2 which was possible in several studies is not observed in our patient population. 
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SARS-CoV-2-infected pregnant women, demonstrated
that this infection during pregnancy was not associated
with an increased risk of adverse outcomes, such as
spontaneous preterm birth.[14]

When we investigate different time frames, as sea-
sonal flu is known to be associated with higher rates of
miscarriage for the period of early pregnancy (first
trimester), there is little evidence about the possible
impact of SARS-CoV-2 infection on this period of
pregnancy.[15] When we search for evidence about the
impact of SARS-CoV-2 infection on late pregnancy
(third trimester), the majority of studies have been reas-
suring and the risk of severe disease and mortality due
to SARS-CoV-2 infection in pregnancy appears to be
no greater than the general population.[16] On the other
hand, considering the severity of the disease, limited
data suggest that pregnant women may present with
severe symptoms which can provoke fetal distress,
preterm labor, miscarriage, or even fetal death.[17,18]

As for the fetus, the risk of perinatal transmission of
SARS-CoV-2 infection is unknown and the risk of post-
natal transmission remains to be clarified.[1,19] Yan et al.
stated that none of the 100 neonates born to women
with COVID-19 was infected with SARS-CoV-2.[14]

However, data to date is scarce and there are conflicting
results according to several case reports and studies.
Until recently, 15 studies presented the neonatal test
results for SARS-CoV-2[20–23] but positive cases were
reported only in the minority.[20,21,23] Furthermore, sig-
nificant neonatal respiratory diseases appear to be rare,
even in the presence of SARS-CoV-2 positivity.

There is still a need to accumulate and analyze each
data to further elucidate the course of COVID-19 infec-
tion during pregnancy and clarify possible perinatal out-
comes.[24] Therefore, our study aimed to unravel mean-
ingful factors which have a possible impact on how
COVID-19 affects pregnant women and their babies.

Methods
Study design and patients

We performed a retrospective review of medical records
of pregnant women with the diagnosis of COVID-19
admitted to Tepecik Training and Research Hospital,
‹zmir, Turkey from March 15, 2020 to January 31, 2021.
Diagnosis and management of pregnant women with
possible COVID-19 infection were based on the

“Diagnosis and Management Guideline for COVID-19
Infection” published by the Turkish Ministry of Health.
All 37 pregnant women with COVID-19 infection were
tested positive for SARS-CoV-2 by the use of reverse
transcriptase-polymerase chain reaction (RT-PCR) on
samples from the respiratory tract. This study was
reviewed and approved by the Medical Ethical
Committee of Tepecik Training and Education Hospital
(approval number 2021/02-27).

Data collection

Clinical characteristics, laboratory results, and treat-
ment courses were extracted from the medical records
of patients. We collected data regarding maternal age,
parity, blood type, medical history of other underlying
conditions, presenting signs and symptoms (fever,
cough, shortness of breath, fatigue, loss of taste and
smell, nausea and vomiting, and arthralgia), the timing
of infection, laboratory tests, imaging results, duration
of hospitalization, gestational age at delivery, intensive
care unit admission and use of mechanical ventilation.
We also analyzed gestational and neonatal outcomes,
including mode of delivery (cesarean or vaginal deliv-
ery), miscarriage indication for cesarean delivery, the
time between COVID-19 diagnosis and delivery, fetal
distress, APGAR scores, birth weight of the fetus, and
neonatal morbidities including respiratory distress syn-
drome, neonatal intensive care unit (NICU) admission,
meconium aspiration syndrome, stillbirth, and mortal-
ity. Samples of nasopharyngeal and pharyngeal swabs
were tested for SARS-CoV-2 by using a kit (Bioeksen,
Istanbul, Turkey), following the World Health
Organization guidelines for RT-PCR. Amniotic fluid,
cord blood, placental swab, or human milk samples
could not be analyzed for any of the patients. 

Statistical analysis

Statistical analysis was done with IBM SPSS Statistics
21.0 (IBM Corp. Released 2012; IBM SPSS Statistics
for Windows, Version 21.0. Armonk, NY, USA).
Continuous data are shown as mean ± standard devia-
tion and categorical data are given as percentage (%).
The Shapiro-Wilk test was used to investigate the
compatibility of the data to normal distribution. For
the comparison of groups showing normal distribu-
tion, independent sample t-test analysis was used for
cases with two groups, and one-way analysis of vari-
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ance (one-way ANOVA) for cases with three or more
groups. In a comparison of the groups that did not con-
form to a normal distribution, the Mann-Whitney U
test was used for cases with two groups and the
Kruskal-Wallis H test for cases with three or more
groups. Determining the direction and size of the rela-
tionship (correlation) between variables, regression
analysis was performed for variables with normal dis-
tribution, and lines were drawn. Pearson chi-square,
Pearson’s exact chi-square, and Fisher’s exact chi-
square analyzes were used in the analysis of the cross
tables created. A p-value of less than 0.05 was consid-
ered significant for the statistical tests.

Results
We have studied 37 pregnant women who were diag-
nosed with confirmed SARS-CoV-2 infection during
the period of nearly 11 months. None of the pregnant
women were vaccinated as data collection was carried
out in the first wave of the pandemic. The median age
of the women was 25 years.[22–31] Three (8.1%) of them

had multiple pregnancies. Of these 37 women, 2
(15.4%) had coexisting preeclampsia, 1 (7.7%) had
asthma, 2 (15.4%) had cholestasis, 5 (38.5%) had ges-
tational diabetes, 2 (15.4%) had hypothyroidism and 1
(7.7%) had gestational hypertension. Demographic
characteristics and comorbid diseases of pregnant
women with confirmed SARS-CoV-2 infection are
shown in Table 1. Thirty-four of the women had a
diagnosis of SARS-CoV-2 infection during the third
trimester (median: 38.0 [range 38.0–39.0] weeks) while
only 2 had this diagnosis during the first trimester
(median: 11.0 [range 10.5–11.5] weeks) and 1 had it
during the second trimester (median: 22.0 weeks). The
mean time between the time of diagnosis and delivery
is 8.08±7.94 weeks (8.41±8.17 weeks for single and
4.33±3.21 weeks for multiple pregnancies). The most
common symptom was fever in 23 (62.2%) patients,
cough in 15 (40.5%) patients, then arthralgia in 7
(18.9%) patients, fatigue in 7 (18.9%) patients, loss of
taste and smell in 7 (18.9%) patients, nausea in 3
(8.1%) patients and diarrhea in 1 (2.7%) patient. Mean
white blood cell count was 9180±4100/mm3, absolute
lymphocyte count was 1320±570/mm3, median C-reac-
tive protein was 21.0 (range 3.40–54.0) mg/l, and D-
dimer was 1120 (range 540–2860) ng/ml. No thrombo-
cytopenia was observed. Thrombocyte values were
lower (p=0.019) and ferritin values were higher
(p=0.001) in multiple pregnancies. Lopinavir was used
for only one case who was in the third trimester of
pregnancy. Clinical characteristics, laboratory find-
ings, pregnancy and neonatal outcomes of pregnant
women are shown in Tables 2 and 3.

Out of the 37 women, 17 (47.2%) had cesarean sec-
tion, 18 (47.2%) had a vaginal delivery, and 2 (5.6%)
had an abortion. Cesarean section indication was most-
ly due to repeat cesarean section with a ratio of 70.6%.
One out of 37 women had to undergo a cesarean sec-
tion due to fetal distress. The mean gestational age at
birth was 36.4±6.88 weeks and the mean birth weight
was 3148±428 g. In 5 cases, women gave birth to a baby
with a birth weight <2500 g and 1 of them was multi-
ple pregnancy.

Median APGAR scores were 7 (IQR: 7–7) for the 1-
minute and 8 (IQR: 8–8) for the 5-minute. Four
(11.8%) of the babies were admitted to the neonatal
intensive care unit. Three (8.8%) of them had the diag-
nosis of RDS, one (2.9%) of them had meconium dyed

Table 1. Demographic characteristics and baseline comorbidities of
pregnant women infected with SARS-CoV-2.

Characteristics n (%)

Maternal age, years (median, IQR) 25.0 (22.0–31.0)

Blood type

A+ 15 (40.5%)

A- 1 (2.7%)

0+ 8 (21.6%)

0- 0 (0%)

B+ 6 (16.2%)

B- 0 (0%)

AB+ 5 (13.5%)

AB- 2 (5.4%)

Gravidity 2 (1–3)

Parity 1 (0–2)

Comorbidity

Preeclampsia 2 (15.4%)

Asthma 1 (7.7%)

Cholestasis 2 (15.4%)

Gestational diabetes 5 (38.5%)

Hypothyroidism 2 (15.4%)

Gestational hypertension 1 (7.7%)

Single pregnancy 34 (91.9%)

Multiple pregnancy 3 (8.1%)
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Table 2. Clinical characteristics, laboratory findings, and gestational and neonatal outcomes of pregnant women infected with SARS-CoV-2.  

All pregnant Single Multiple 
women (n=37) pregnancy (n=34) pregnancy (n=3) p-value 

Gestational age at diagnosis, weeks (median, IQR) 38.0 (38.0–39.0) 38.0 (38.0–39.0) 38.0 (34.0–38.0) <0.001

Duration of hospitalization, days (mean, SD) 4.43±7.60 14.0±18.5 4.33±3.21 0.478

Drug therapy - lopinavir 1 (2.7%) 0 (0%) 1 (100.0%) 0.317

Symptoms
Fever 23 (62.2%) 21 (61.8%) 2 (66.7%) 1.000

Loss of smell 7 (18.9%) 5 (14.7%) 2 (66.7%) 0.152

Arthralgia 7 (18.9%) 6 (17.6%) 1 (33.3%) 1.000

Cough 15 (40.5%) 15 (44.1%) 0 (0%) 0.38

Malaise 7 (18.9%) 6 (17.6%) 1 (33.3%) 1.000

Nausea 3 (8.1%) 3 (8.8%) 0 (0%) 1.000

Diarrhea 1 (2.7%) 1 (2.9%) 0 (0%) 1.000

Asymptomatic 0 (0%) 0 (0%) 0 (0%) 1.000

Symptomatics
Single symptom 16 (43.2%) 14 (41.2%) 2 (66.7%)

0.393
Multiple symptoms 21 (56.8%) 20 (58.8%) 1 (33.3%)

Laboratory findings
White blood count, ×109/mL, (median, IQR) 8300 (6700–10700) 8350 (6700–10,500) 8300 (7250–9600) 0.198

Lymphocyte, ×109/mL, (median, IQR) 1300 (900–1600) 1250 (900–1580) 1300 (1050–1950) 0.095

Neutrophil, ×109/mL, (median, IQR) 6300 (4500–7500) 6300 (4500–7500) 7200 (5550–7350) 0.120

Platelet, ×109/mL, (median, IQR) 223,000 (181,000–249,000) 224,000 (186,000—470,000) 180,000 (180,000–224,000) 0.019

CRP, mg/mL, (median, IQR) 21.0 (3.40–54.0) 16.8 (3.33–47.7) 55.4 (45.3–80.2) 0.948

Procalcitonin, ng/mL, (median, IQR) 0.0200 (0.0100–0.0300) 0.0200 (0.0100–0.0300) 0.0300 (0.0200–0.0300) 0.93

ALT, U/L, (median, IQR)  19.0 (14.0–28.0) 18.5 (14.0–27.5) 19.0 (16.0–33.5) 0.839

AST, U/L, (median, IQR)  27.0 (19.0–34.0) 26.5 (18.3–33.8) 27.0 (24.0–38.0) 0.799

Lactate dehydrogenase, U/L, (median, IQR) 200 (150–220) 191 (150–212) 252 (228–260) 0.903

D-Dimer, ng/mL, (median, IQR) 1120 (540–2860) 1090 (526–2810) 2370 (1950–4230) 0.471

Blood urea nitrogen, mol/L, (median, IQR) 15.0 (14.0–18.0) 15.0 (14.0–17.5) 18.0 (16.5–21.0) 0.898

Albumin, g/dL, (median, IQR) 3.10 (2.73–3.14) 3.10 (2.74–3.14) 2.90 (2.00–3.00) 0.499

Creatinine, mg/dL, (median, IQR) 0.600 (0.510–0.800) 0.600 (0.503–0.700) 0.800 (0.700–1.41) 0.804

Ferritin, mL/ng, (median, IQR) 55.0 (36.0–122) 51.4 (33.3–121) 70.0 (57.5–153) 0.001

Gestational age at birth, weeks, (median, IQR) 38.0 (38.0–39.0) 38.0 (38.0–39.0) 38.0 (34.0–38.0) 0.793

Week between diagnosis and birth, (median, IQR) 5.00 (3.00–8.00) 5.50 (3.25–8.75) 3.00 (2.50–5.50) 0.478

Delivery method
Cesarean section (C/s) 17 (47.2%) 15 (44.1%) 2 (66.7%)

Vaginal delivery 18 (47.2%) 17 (50%) 1 (33.3%) 0.512

Abortion 2 (5.6%) 2 (5.9%) 0 (0.0%)

Indication for C/s
Fetal distress 1 (5.9%) 1 (6.7%) 0 (0.0%)

Repeat C/s 12 (70.6%) 11 (73.3%) 1 (50.0%)
0.515

Cephalopelvic disproportion 3 (17.6%) 2 (13.3%) 1 (50.0%)

Labor arrest 1 (5.9%) 1 (6.7%) 0 (0.0%)

Birth weight <2500 g 5 (13.5%) 4 (11.8%) 1 (33.3%)
0.171

Birth weight ≥2500 g 32 (86.5%) 30 (88.2%) 2 (66.7%)

Birth weight, g (mean, SD) 3148±428 3119±601 2543±748 0.059

APGAR score (median, IQR) 1-min 7 (7-7) 7 (7-7) 7 (7–7) 0.650

APGAR score (median, IQR) 5- min 8 (8-8) 8 (8-8) 8 (8–8) 0.556

Neonatal morbidity
NICU admission 4 (11.8%) 3 (9.7%) 1 (33.3%) 0.783

RDS 3 (8.8%) 2 (6.5%) 1(33.3%) 1.000

Meconium aspiration syndrome 1 (2.9%) 1 (3.2%) 0 (0%) 1.000

Mortality 0 (0%) 0 (0%) 0 (0%) 1.000

Stillbirth 1 (2.7%) 1 (2.9%) 0 (0%) 1.000
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Table 3. Clinical characteristics, laboratory findings, and gestational and neonatal outcomes of pregnant women infected with SARS-CoV-2
(according to the time of diagnosis).  

1st trimester (n=2) 2nd trimester (n=1) 3rd trimester (n=34) p-value 

Gestational week at diagnosis, (median, IQR) 11.0 (10.5–11.5) 22.0 (22.0–22.0) 38.0 (38.0–39.0) -
Single pregnancy 2 (100%) 1 (100%) 31 (91.2%)

1.000
Multiple pregnancy 0 (0%) 0 (0%) 3 (8.8%)

Duration of hospitalization, days (mean, SD) 3.00±4.24 3.00±0.0 4.56±7.89 0.021

Drug therapy - lopinavir 0 (0%) 0 (0%) 1 (2.9%) 1.000

Symptoms
Fever 1 (50%) 1 (100%) 21 (61.8%) 1.000
Loss of smell 1 (50%) 0 (0%) 6 (17.6%) 0.481
Arthralgia 2 (100%) 1 (100%) 33 (97.1%) 1.000
Cough 2 (100%) 1 (100%) 19 (55.9%) 0.511
Malaise 1 (50.0%) 0 (0%) 6 (17.6%) 0.481
Nausea 2 (100%) 1 (100%) 31 (91.2%) 1.000
Diarrhea 2 (100%) 1 (100%) 33 (97.1%) 1.000
Asymptomatic 0 (0%) 0 (0%) 0 (0%) 1.000

Symptomatics
Single symptom 1 (50%) 1 (100%) 14 (41.2%)

0.712
Multiple symptoms 1 (50.0%) 0 (0.0%) 20 (58.8%)

Laboratory findings
White blood count, ×109/mL, (median, IQR) 4900 (4850–4950) 13,400 (13,400–13,400) 8400 (6730–10,500) 0.759
Lymphocyte, ×109/mL, (median, IQR) 500 (300–700) 1100 (1100-1100) 1300 (950–1680) 0.450
Neutrophil, ×109/mL, (median, IQR) 3600 (3550–3650) 11500 (11,500-11,500) 6550 (4580–7500) 0.859
Platelet, ×109/mL, (median, IQR) 213,000 (189,000–236,000) 87,000 (87,000-87,000) 224,000 (186,000–247,000) 0.748
CRP, mg/mL, (median, IQR) 26.8 (19.1–34.4) 31.2 (31.2–31.2) 19.8 (3.33–55.1) 0.327
Procalcitonin, ng/mL, (median, IQR) 0.0150 (0.0125–0.0175) 0.0200 (0.0200–0.0200) 0.0200 (0.0100–0.0300) 0.742
ALT, U/L, (median, IQR) 17.5 (16.3–18.8) 26.0 (26.0–26.0) 18.5 (13.3–33.3) 0.931
AST, U/L, (median, IQR) 17.5 (16.3–18.8) 33.0 (33.0–33.0) 27.0 (19.0–34.0) 0.953
Lactate dehydrogenase, U/L, (median, IQR) 174 (155–194) 210 (210–210) 198 (150–222) 0.223
D-Dimer, ng/mL, (median, IQR) 495 (473–518) 560 (560–560) 1330 (960–3170) 0.375
Blood urea nitrogen, mol/L, (median, IQR) 16.0 (15.0–17.0) 14.0 (14.0–14.0) 15.0 (14.0–18.0) 0.156
Albumin, g/dL, (median, IQR) 3.07 (3.05–3.08) 3.51 (3.51–3.51) 3.03 (2.72–3.13) 0.216
Creatinine, mg/dL, (median, IQR) 0.550 (0.525–0.575) 0.600 (0.600–0.600) 0.600 (0.518–0.800) 0.384
Ferritin, mL/ng, (median, IQR) 361 (293–428) 56.0 (56.0–56.0) 46.9 (33.3–114) 0.735
Week between diagnosis and birth, (median, IQR) 3.00 (2.50–3.50) 2.00 (2.00–2.00) 6.00 (3.25–8.75) 0.401

Delivery method
Cesarean section (C/s) 0 (0%) 0 (0%) 17 (50%)
Vaginal delivery 0 (0%) 1 (100%) 17 (50%) 0.615
Abortion 2 (100%) 0 (0%) 0 (0%)

Indication for C/s
Fetal distress 0 (0%) 0 (0%) 1 (5.9%)
Repeat C/s 0 (0%) 0 (0%) 12 (70.6%)

1.000
Cephalopelvic disproportion 0 (0%) 0 (0%) 3 (17.6%)
Labor arrest 0 (0%) 0 (0%) 1 (5.9%)

Birth weight, g
<2500 g 0 (0%) 1 (100%) 2 (94.1%)

0.086
≥2500 g 0 (0%) 0 (0%) 32 (5.9%)
Mean (SD), g - - 3148±428 -
APGAR score (median, IQR) 1-min - - 7 (7–7) -
APGAR score (median, IQR) 5-min - - 8 (8–8) -

Neonatal morbidity
NICU admission 0 (0%) 0 (0%) 4 (11.7%) -
RDS 0 (0%) 0 (0%) 3 (8.8%) -
Meconium aspiration syndrome 0 (0%) 0 (0%) 1 (2%) -
Mortality 0 (0%) 0 (0%) 0 (0%) -
Stillbirth 0 (0%) 1 (100%) 0 (0%) -
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amniotic fluid and there was no neonatal death. One
(2.7%) woman experienced stillbirth. All the live-born
babies were tested negative for SARS-CoV-2 and none
of the mothers needed intensive care unit admission.
There was a positive correlation between the time of
diagnosis and the time of birth. This correlation was
more prominent in multiple pregnancies (Fig. 1).

Discussion
The present study is a descriptive study on both mater-
nal and neonatal clinical features as well as outcomes of
pregnancies complicated with SARS-CoV-2 infection.
We found that the most common symptoms in our
patient population were fever and cough. This finding is
concordant with the findings of previous studies that
found fever and cough as the most common symptoms

in pregnant women having the diagnosis of COVID-
19.[19,24–26] But on the contrary, one study revealed that the
majority of women were asymptomatic at presenta-
tion.[27] As we did not perform routine screening for all
the pregnant women except the ones who had signs and
symptoms of SARS-CoV-2 infection or who were
admitted to the hospital for a planned cesarean delivery,
we could not diagnose most of the asymptomatic cases.
We speculate that, in a cross-sectional study where all
the pregnant women are screened at once in a popula-
tion, different results regarding signs and symptoms
would be observed.

In our study, the most common comorbidity in preg-
nant women with COVID-19 was gestational diabetes.
13.5% of the pregnant women with COVID-19 were
associated with gestational diabetes. The International
Diabetes Federation suggests that 1 in 6 (16.8%) preg-
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Fig. 1. Correlation between the time of diagnosis and time of birth in single and multiple pregnancies.
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nancies are affected by diabetes. 13.6% of them are
pregestational diabetes and 86.4% are gestational dia-
betes. Although the relationship between gestational dia-
betes and SARS-CoV-2 infection during pregnancy has
been documented in many studies, SARS-CoV-2 infec-
tion did not increase the frequency of gestational dia-
betes in our cases and was consistent with the gestation-
al diabetes prevalence rate in the literature.[25] The
majority of the pregnant women (40.5%) had a blood
type of A (+) which was concordant with the general
population (39%).[28]

Previous studies showed that most of pregnant
women with COVID-19 were diagnosed during the late
second or third trimester of pregnancy.[19,26] Besides, a
prospective cohort study found that pregnant women
hospitalized were in their third trimester of pregnancy.[25]

When we evaluated our findings according to the time of
diagnosis, the majority of cases were diagnosed during
the third trimester of pregnancy. This was partly attrib-
uted to the fact that most of the pregnant women in the
early trimester remain undiagnosed as they may prefer
not to search for medical assistance in case of minor signs
of COVID-19. Moreover, some of the pregnant women
were diagnosed by routine PCR testing just when they
were admitted to the hospital for delivery. Cosma et al.
recruited 138 pregnant women attending the first-
trimester screening in Italy and found 10.1% of cumula-
tive COVID-19 incidence during the first trimester with
a high prevalence of asymptomatic patients (42.8%).[29]

Therefore, our study, as well as many other similar stud-
ies, most probably underestimate both the real incidence
of SARS-CoV-2 infection in pregnancy and also the real
distribution of COVID-19 incidence according to dif-
ferent trimesters of pregnancy.

In the present study, the pregnant women who had
the diagnosis during the first trimester had slightly lower
total lymphocyte values but this did not reach statistical
significance. Pregnant women in the third trimester had
higher values of CRP compared to other trimesters of
pregnancy and those with multiple gestations also had
higher values of CRP compared to the singleton preg-
nancies, none of which approached statistical signifi-
cance. The same association was also observed for D-
dimer values. Therefore, due to the hypercoagulable
state in pregnancy, monitoring of D-dimer should be
included in the management of pregnant women with
COVID-19.[30]

In our study, none of the women required intensive
care unit or invasive mechanical ventilation and the
majority had a mild form of COVID-19. This result
was similar to the course of the disease in non-preg-
nant adults.[29] Previous studies show similar results
regarding intensive care unit admission and mortality
rates for both pregnant women and the general popu-
lation with COVID-19.[14,25] In contrast, a systematic
review of 108 cases of pregnancies complicated with
confirmed SARS-CoV-2 infection reported the possi-
bility of increased risk of severe disease among preg-
nant women.[31] In our study, we found favorable out-
comes for pregnant women with SARS-CoV-2 infec-
tion. Maternal mortalities have been rarely reported so
far in the literature.[32] D’Antonio et al. reported that
the rate of critical care need in pregnant women over
35 years of age with SARS-CoV-2 infection was
7.7%.[33] This difference in results is attributed to the
variations in sample sizes and characteristics of differ-
ent centers. 

According to our results, 47.2% of neonates were
delivered by cesarean section. These findings are similar
to the findings of previous studies.[19] Previous cesarean
delivery was the most common cesarean indication
(70.6%). Of our patients, which are unrelated and/or
not specific to COVID-19 infection, only one mother
underwent cesarean delivery because of fetal distress and
one for labor arrest. Several studies reported that the
majority of pregnant women delivered by cesarean sec-
tion to prevent neonatal transmission of the virus.[1,17]

Pierce-Williams et al. revealed higher cesarean delivery
rates for pregnant women with COVID-19 (53% for
severe and 94% for critical cases) compared to the gen-
eral pregnant population.[34] Another review about the
outcomes of COVID-19 disease in pregnancy showed
that cesarean delivery rates are 80% in total in observa-
tional studies.[35] Our study emphasized that maternal
SARS-CoV-2 infection itself is not an absolute con-
traindication for vaginal delivery.

Among the neonates of 37 women with confirmed
COVID-19 infection, none of them were diagnosed
with SARS-CoV-2 infection. Even if there are studies
with similar results, this does not support the findings of
previous studies suggesting vertical and intrapartum
transmission.[1,16] On the other hand, a case report
showed that virus-specific antibodies were detected in
serum samples of some neonates born to pregnant



women with COVID-19, although SARS-CoV-2 infec-
tion was undetected by PCR tests.[36] As IgM is known to
be too large to cross the placenta, detection of IgM was
interesting and this may imply the possible vertical
transmission of SARS-CoV-2 infection from mother to
fetus.[37] However, in another study, transplacental pas-
sage of IgM was detected in cases of severe COVID-
19.[38] So, detection of IgM in neonates may not precise-
ly mean that IgM in neonates was produced by fetuses
after vertical transmission. It may also be transferred
from the mother due to severe COVID-19.

In this study, 5.4% of pregnancies resulted in abor-
tion, and 2.7% resulted in stillbirth. Although 10% of
infants were hospitalized in the NICU, infant mortality
was not observed. A multinational cohort study of all
consecutive pregnant women with COVID-19 from 22
different countries and 73 centers analyzed 251 new-
borns born to women with SARS-CoV-2 infection and
found the neonatal mortality rate 2%.[39] A comprehen-
sive meta-analysis by Allotey et al. reported that stillbirth
incidence was 0.9%, NICU admission was 25.6% and
neonatal death was 0.4%.[16] In a systemic review in
which nine studies and 92 cases were analyzed, Smith et
al. declared that 76.9% of newborns born to mothers
diagnosed with COVID-19 infection required admission
to NICU.[25] As most newborns are expected to be
asymptomatic, this number may vary quite a lot accord-
ing to the individual guidelines of each hospital. There
still is not a universal consensus about how the newborn
born from a SARS-CoV-2 infected or suspected mother
should be followed up right after the delivery. In our
hospital, newborns are admitted to an isolation room in
NICU if they have any indication for hospitalization in
level I-II or III NICU, and asymptomatic newborns are
followed up in an isolated room in the Obstetrics ward
with a healthy attendant. If the mother is asymptomatic,
we also recommend placing the newborn at least 2
meters away from the mother with a barrier in between
or in an incubator. If the mother is clinically sympto-
matic and there is no healthy attendant in the family,
then the newborn is admitted to NICU as well.
Neonates whose mothers have confirmed or suspected
SARS- CoV-2 infection must be isolated and clinically
monitored, but this does not necessarily require NICU
admission. These newborns might be followed up in a
single room without full NICU capabilities according to
local settings.[40]

The retrospective nature of the study design and
small sample size are the main limitations of our study
which limit the capability to generalize the results.
Furthermore, only oropharyngeal and nasal swabs were
collected for the detection of COVID-19 from new-
borns. Antibody testing for SARS-CoV-2 may prevent
incorrect COVID-19 diagnoses. However, our study
provides essential information about the prognosis of
COVID-19 both for pregnant women and their fetuses.

Conclusion
Our study demonstrated that clinical and laboratory
findings in pregnant women with COVID-19 are mild
as non-pregnant women. Furthermore, we did not
observe mother-to-fetus vertical transmission of SARS-
CoV-2 infection, which was possible in several studies,
in our patient population. This study may help health-
care professionals to better deal with the disease in this
vulnerable population. Besides, it will also contribute to
the continuous update in guidance for SARS-CoV-2-
positive pregnant women and their neonates about com-
plications of COVID-19 in pregnancy as well as the pos-
sibility of vertical transmission and perinatal complica-
tions. 
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Introduction
Gestational diabetes mellitus (GDM) is a leading cause
of both maternal and neonatal morbidity and mortality,
the frequency of which is increasing gradually because of
the increasing age and obesity of the pregnant women,
which complicates ~10–15% of all pregnancies.[1,2] It is
well documented that GDM is associated with
preeclampsia, fetal anomaly, macrosomia, fetal death,
and increased cesarean delivery rates, and it is a risk for
the development of DM during the postpartum period.[3]

The presence of A and B antigens determine the
ABO blood types.[4] The results of studies showed the

association between ABO blood types and infections,
cancer, cardiovascular diseases, and nervous system dis-
eases; however, a potential relationship between ABO
blood types and negative perinatal outcomes are contro-
versial.[5–9] ABO antigens are responsible for the regula-
tion of factors such as tumor necrosis factor (TNF)-
alpha E-selectin, sICAM-1, P-selectin, and interleukin
(IL)-6 that cause type 2 DM.[10] In some studies, the
ABO blood types were observed to be a protective fac-
tor for GDM; however, it was observed to be a risk fac-
tor in others, and some reports reported that there is no
association between GDM and blood types.[11–15] The
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Abstract

Objective: Gestational diabetes mellitus (GDM) is a leading causes of both maternal and neonatal morbidity and mortality, the frequency
of which is increasing gradually because of the increasing age and obesity of the pregnant woman. The aim of the present study was to eval-
uate ABO blood types and Rh factors and their roles in GDM prevalence. 

Methods: This retrospective study was conducted in the Obstetrics & Gynecology Clinic of Tuzla State Hospital. Between January 1, 2015
and May 1, 2021, 1017 pregnant women who were admitted to our clinic were evaluated according to the presence of GDM using the hos-
pital database system. The ABO blood types and Rh factors were determined in all patients and GDM prevalence was compared among the
groups. 

Results: The 1017 pregnant women had single- and double-step oral glucose tolerance tests and the ABO blood type results were includ-
ed in the study. Of the 1017 women, 241 (23.70%) had GDM and 776 (76.30%) were normal. The mean maternal age of the group with
GDM was 30.9±4.8 years and it was 27.8±5.4 years in the normal group, which was a statistically significant difference (p<0.001). Of the
1017 pregnant women, 474 (46.61%), 162 (15.93%), 316 (31.07%), and 65 (6.39%) had the blood types A, B, 0, and AB, respectively, with
no difference observed among them in terms of the presence of GDM (p=0.592). There were 886 (87.12%) pregnant women in the Rh(+)
group and 131 (12.88%) in the Rh(-) group; the groups were similar in terms of the presence of GDM (p=0.503). 

Conclusion: Our results indicated that ABO blood types and Rh factors were not risk factors for GDM. 

Keywords: ABO blood groups, Rh factors, gestational diabetes mellitus, GDM prevalence.
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purpose of the current study was to evaluate the roles of
ABO blood types and Rh factors in GDM prevalence.

Methods
In this retrospective study, we evaluated 1017 pregnant
women who underwent single- and double-step oral glu-
cose tolerance tests (OGTTs) during the 24–28 weeks of
follow-up at the Obstetrics & Gynecology Clinic of
Tuzla State Hospital between January 1, 2015 and May
1, 2021, using data from the hospital database. The study
was approved by the Ethics Committee of the Faculty of
Medicine of Marmara University (decision no:
09.2021.872) and was conducted in accordance with the
Declaration of Helsinki.

GDM was screened using a single-step (75-g
OGTT) or double-step (50- to 100-g OGTT) test at
24–28 weeks of gestation. For single step screening, the
patients screened at 24–28 weeks of gestation using the
single-step 75-g oral glucose tolerance test (OGTT)
according to the criteria of the International Association
of Diabetes and Pregnancy Study Group (IADPSG)
were analyzed. One or more higher values in the patients
who underwent the 75-g OGTT test (i.e., fasting ≥92
mg/dL, first hour ≥180 mg/dL, and second hour ≥153
mg/dL) were considered to be GDM.[16,17]

For double-step screening, a 3-h diagnostic test was
conducted using a 100-g OGTT in patients with glucose
>140 mg/dL. Two or more higher values in the patients
who underwent a 100-g OGTT test (e.g., fasting ≥95
mg/dL, first hour ≥180 mg/dL, second hour ≥155
mg/dL, third hour ≥140 mg/dL) were considered to be
GDM.[3,18] ABO blood types and Rh factors were also
recorded from the hospital database for each pregnant
woman. The women were compared according to these

blood types and factors for GDM and other demograph-
ic characteristics.

Statistical analyses

Statistical analyses were performed using the SPSS
software (IBM SPSS Statistics for Windows, Version
22.0. Armonk, NY, USA). The variables were investi-
gated using visual (histograms, probability plots) and
analytical methods (Kolmogorov-Smirnov test) to
determine whether they are normally distributed or
not. Descriptive analyses were presented using means
and standard deviations for normally distributed vari-
ables. The Pearson’s chi-squared test or Fisher’s exact
test was used to compare the groups. One-way
ANOVA was used to compare parameters among the
blood groups. Levene test was used to assess the homo-
geneity variances. An overall p-value of less than 0.05
was considered statistically significant. 

Results
We evaluated 1017 pregnant women in the present study.
GDM was diagnosed in 241 (23.70%) of these women;
776 (76.30%) of them were considered normal. Of the
1017 pregnant women, 474 (46.61%) had blood type A,
162 (15.93%) had blood type B, 316 (31.07%) had blood
type 0, and 65 (6.39%) had blood type AB. There were
886 (87.12%) pregnant women with Rh(+) factor and 131
(12.88%) pregnant women with Rh(-) factor.

The ABO blood types for maternal characteristics and
GDM prevalence are compared in Table 1. Maternal age,
nulliparity, body mass index (BMI) at screening, personal
or family history of diabetes, smoking, and ethnicity were
observed to be similar among the groups (p=0.358,
p=0.741, p=0.754, p=0.658, p=0.735, and p=0.888, respec-

Table 1. Comparison of ABO blood types with maternal characteristics and GDM prevalence. 

Characteristics A (n=474) B (n=162) 0 (n=316) AB (n=65) p-value 

Maternal age, years 28.66±6.83 27.95±4.76 29.03±6.32 28.97±5.61 0.358

BMI at screening, kg/m2 26.85±6.84 27.01±3.15 26.98±4.31 27.96±5.01 0.754

Nulliparity, n (%) 154 (32.49) 51 (31.48) 98 (31.01) 23 (35.38) 0.741

Ethnicity, n (%) 449 (94.73) 153 (94.44) 299 (94.62) 61 (93.85) 0.888

Smoking, n (%) 43 (9.07) 11 (6.79) 34 (10.76) 8 (12.31) 0.735

Personal or family history of diabetes, n (%) 25 (5.24) 10 (6.17) 19 (6.01) 8 (12.31) 0.658

GDM prevalence, n (%) 116 (11.41) 40 (3.93) 67 (6.59) 18 (1.77) 0.592

BMI: body mass index; GDM: gestational diabetes mellitus.



Perinatal Journal

K›rlang›ç MM, Eraslan fiahin M

40

tively). GDM was detected in 116 (11.41%), 40 (3.93%),
67 (6.59%), and 18 (1.77%) patients in blood type
groups A, B, 0, and AB, respectively. A positive GDM
test result was observed to be similar among the blood
types (p=0.592).

A comparison between the Rh factors and maternal
characteristics and GDM prevalence is shown in Table
2. Maternal age, nulliparity, BMI at screening, personal
or family history of diabetes, smoking, and ethnicity
were observed to be similar among the groups (p=0.800,
p=0.711, p=0.745, p=0.314, p=0.668, and p=0.689,
respectively). Of the 1017 pregnant women, 886
(87.12%) had the Rh(+) factor and 131 (12.88%) had the
Rh(-) factor. Of these, 213 (20.94%) with Rh(+) and 28
(2.75%) with Rh(-) factor had GDM, and GDM preva-
lence was similar between the groups (p=0.503).

A comparison among the ABO blood types with the
Rh factor subgroups and the maternal characteristics
and GDM prevalence is provided in Table 3. When
we subclassified the women into subgroups A Rh(+), A
Rh(-), B Rh(+), B Rh(-), 0 Rh(+), 0 Rh(-), AB Rh(+),

and AB Rh(-), 100 (9.83%), 16 (1.57%), 33 (3.24%), 7
(0.68%), 63 (6.19%), 4 (0.39%), 17 (1.67%), and 1
(0.09%), respectively, were identified and no statistical
difference was observed among the groups based on
the presence of GDM (p=0.691). 

Discussion
The aim of the present study was to evaluate the ABO
blood types and Rh factors and their roles in GDM. The
key findings were as follows: (i) GDM was diagnosed in
241 (23.70%) of the pregnant women, (ii) ABO blood
types were not risk factors for GDM, and (iii) and Rh
factors were not risk factors for GDM.

Although the underlying mechanism has not been
fully elucidated, recent studies on the genome-wide
association between ABO blood types and various dis-
eases have reported that genetic variation in the ABO
locus is related with sE-selectin, ICAM-1, P-selectin,
associated with type 2 diabetes and hypertension.[19–21]

From their genome-wide association study, Qui et al.[19]

declared that the ABO locus is a critical determinant

Table 2. Comparison of Rh blood factors with maternal characteristics and GDM prevalence. 

Characteristics Rh(+) (n=886) RH(-) (n=131) p-value 

Maternal age, years 28.65±6.27 28.79±5.16 0.800

BMI at screening, kg/m2 26.88±5.66 27.33±4.48 0.745

Nulliparity, n (%) 280 (31.60) 45 (34.35) 0.711

Ethnicity, n (%) 784 (88.49) 117 (89.31) 0.689

Smoking, n (%) 75 (8.47) 14 (10.71) 0.668

Personal or family history of diabetes, n (%) 43 (5.32) 12 (9.16) 0.314

GDM prevalence, n (%) 213 (20.94) 28 (2.75) 0.503

BMI: body mass index; GDM: gestational diabetes mellitus.

Table 3. Comparison of ABO blood types and Rh factor subgroups with maternal characteristics and GDM prevalence. 

A Rh(+) A Rh(-) B Rh(+) B Rh(-) O Rh(+) O Rh(-)  AB Rh(+) AB Rh(-) 
Characteristics (n=411)   (n=63) (n=135) (n=27) (n=278) (n=38) (n=62) (n=3) p-value

Maternal age, years 28.70±7.0 28.40±5.2 27.71±4.7 29.15±4.9 28.99±5.6 28.89±5.4 28.85±6.3 32.67±1.5 0.576

BMI at screening, kg/m2 26.65±8.2 27.42±3.4 26.1±4.7 28.11±2.5 26.87±7.8 27.5±3.1 27.81±4.0 28.45±1.7 0.687

Nulliparity, n (%) 132 (32.1) 22 (34) 41 (30) 10 (37) 85 (0.31) 13 (34) 22 (35) 1 (33) 0,851

Ethnicity, n (%) 391 (95) 58 (92) 128 (95) 25 (93) 265 (0.95) 34 (90) 58 (94) 3 (100) 0.758

Smoking, n (%) 38 (9) 5 (8) 8 (6) 3 (11) 29 (0.10) 5 (13) 7 (11) 1 (33) 0.645

Personal or family history of diabetes, n (%) 21 (5) 4 (6) 7 (5) 3 (11) 15 (0.05) 4 (11) 7 (11) 1 (33) 0.495

GDM prevalence, n (%) 100 (24.3) 16 (25.4) 33 (24.4) 7 (25.9) 63 (22.66) 4 (10.5) 17 (27.4) 1 (33.3) 0.691

BMI: body mass index; GDM: gestational diabetes mellitus.
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for plasma sE-selectin levels and the genetic-inferred
ABO blood types are related with the risk of type 2 dia-
betes. They also showed that the blood type B is asso-
ciated with a lesser risk than the blood type O.[19] In
their high-resolution genome-wide association study
of serum sE-selectin patients with type 1 diabetes,
Paterson et al.[20] identified the major loci influencing
levels. They observed highly significant evidence for an
association (p=10–29) with rs579459 near the ABO
blood type gene, which accounts for 19% of the vari-
ance in E-selectin levels and stated that ABO is an
important locus for serum sE-selectin levels.[20]

The results of the present study indicated that ABO
blood types and Rh factors were not risk factors for
GDM. The results of recent studies that have investigat-
ed a possible relationship between ABO blood types and
GDM risk have been variable, inconsistent, and different
from one region to another. In their study on Iranian
pregnant women, Seyfizadeh et al.[21] reported that those
with blood type AB have higher blood glucose than
those with blood type A during their second trimester.[21]

In their study, Karagöz et al.[13] evaluated 233 Turkish
pregnant women who were diagnosed with GDM and
found a significant difference among the women with
GDM and control groups by the distribution of ABO
blood types. In that study, there was an increased per-
centage of blood type AB in women with GDM than in
the control group. When the women were compared
according to the DM, the ratio of those with blood type
O was higher than that of other blood types, while the
ratio of those with blood type B was lower. A compari-
son of ABO blood types and Rh factors found a signifi-
cant difference in the ratio of those who develop DM,
which is higher in patients with Rh(+) factor among all,
except blood type B. The authors suggested that preg-
nant women with blood type AB have an increased risk
of GDM, which indicates that clinicians must ensure
that those women are followed up.[13]

Similarly, Shimodaira et al.[12] suggested that Japanese
pregnant women with blood type AB are at risk for
GDM; however, Zhang et al.[11] reported that women
with blood type A, B, or O (i.e., non-AB) have an higher
risk of developing GDM than those with blood type AB.
Sensitivity analyses showed that their results were con-
sistent using criteria from the World Health
Organization. The adjusted OR comparing those with
non-AB blood types with those with blood type AB for
the development of GDM was occurred among women

with a family history of diabetes (OR: 2.69; CI:
1.21–5.96) and attenuated among those without it (OR:
1.33; CI: 1.03–1.71). The authors declared that blood
type AB is a protective factor against GDM in Chinese
pregnant women.[11] The study by Fagherrazzi et al.[14] on
the association between blood types and type 2 DM
showed that specific ABO blood types are related with a
risk of the disease, and that those with blood type O have
the lowest risk of occurring type 2 DM. The results of
their study also indicated that those with blood types A
Rh(+) , A Rh(-), B Rh(+), and AB Rh(+) have a higher risk
of type 2 DM than those with blood type 0;[15] however,
the difference among all the of results of these studies
were interpreted in another study as being the difference
between a diversity of races, ethnic origins, and socioe-
conomic groups.[15]

Study limitations

There were some strengths and limitations to the pres-
ent study. First, the retrospective design of the study and
the fact that GDM screening was conducted using both
single- and double-step OGTTs (although both are rec-
ommended and accepted methods in screening) can be
suggested to be important study limitations.[3,16,18] Second,
the large sample size and family history, BMI at the time
of screening, smoking, gravida, and parity information
enabled us to analyze these variables as risk factors; how-
ever, because the study was conducted at a single center,
it is not appropriate to compared the results for the
entire Turkish population, and it is well known that the
prevalence of GDM varies among different regions of
Turkey.[1] Third, our study also suffers from the com-
mon problems with retrospective studies in that there
was a lack of data, and the reliability of the results are
associated with classification bias. Different results have
been produced from different studies; therefore, we sug-
gest that generalizations cannot be made on diseases by
selecting a specific sample because these different studies
were not screened as a whole. 

Conclusion
Our results indicated that ABO blood types and Rh fac-
tors are not risk factors for GDM. Additional studies
with predetermined subclasses within specific popula-
tions would help to demonstrate whether blood types,
including the Rh factors, are risk factors for GDM with-
in the current population or not. 
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Introduction
Pregnancy and childbirth are defined as the transitional
stage of an existential process that women of reproduc-
tive age have to go through.[1] The expectations and
experiences of women regarding childbirth can be expe-
rienced as positive and negative at the same time and
can be seen as happiness, faith, anxiety or fear.[1,2]

According to the attachment theory first put forward
by John Bowlby in the early 1960s, an adult willing to
take care of and protect themselves is essential for new-
born babies to maintain their lives.[3,4] Attachment bond,
which takes shape at an early stage of life and is assumed
to be continuous throughout life, is a conceptualized
phenomenon that shapes the pattern of individuals
forming relationships with other people.[4,5]

Prenatal attachment is the bond between parents
and their babies during the prenatal period.[6] It is sug-
gested that mother-infant bonding during pregnancy
can be seen as an emotional bond that has similarities
with attachment but is not the same as traditional
infant-adult bonding.[7] The prenatal attachment con-
sists of three essential components: cognitive (the abil-
ity to accept the fetus as a person and give it personal-
ity), emotional (the empathic bond established with the
fetus), and behavioral (interaction and role-playing
with the fetus).[8] Prenatal attachment is crucial since it
is the first cognitive, emotional, and behavioral rela-
tionship between the mother and fetus. Feelings relat-
ed to attachment begin to be observed from the first
trimester of pregnancy, increase with the progression
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Abstract

Objective: The aim of this study was to determine the level of prenatal attachment of pregnant women and its relationship with fear of childbirth. 

Methods: This descriptive and cross-sectional study was conducted with a total of 125 pregnant women who applied to outpatient obstetric unit
of a training and research hospital in Ankara between September 2019 and March 2020. The data were collected using the “Participant
Information Form”, “Wijma Delivery Expectation Questionnaire Version A (W-DEQ A)” and “Prenatal Attachment Inventory (PAI)”. 

Results: The average PAI score of pregnant women is 67.19±9.56. It was found that there was a significant relationship between the education
level of pregnant women and the average PAI score (p=0.002). There was no significant difference between the gestational age, income level,
education level, working status, obstetric characteristics of pregnant women, and average PAI score (p<0.05). A negative, weak, and significant
relationship was found between W-DEQ A and PAI scores (r=-0.183, p=0.041). According to the linear regression model, it was found that the
age, duration of the marriage, and fear of childbirth of pregnant women had a significant effect on the total score of PAI (p=0.001, p=0.018,
p=0.019, respectively). 

Conclusion: The high fear of childbirth, young age and short marriage time may decrease prenatal attachment. As the fear of childbirth of
pregnant women increases, the level of prenatal attachment decreases. 

Keywords: Pregnancy, prenatal attachment, fear of childbirth.
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of pregnancy and intensify, especially in the last
trimester.[9–12]

It is reported that the concept of prenatal attachment
introduced by Rubin, a nurse, is also a strong predictor
of postpartum mother-baby attachment today.[8,9,13] Many
studies have investigated factors contributing to and pre-
venting prenatal attachment. It has been determined that
some psychosocial variables such as socio-demographic
characteristics of individuals, risky situations related to
pregnancy, obstetric characteristics, anxiety, depression,
and fear of childbirth may be related to prenatal attach-
ment.[2,11,13,14] It is stated that the fear of childbirth is expe-
rienced for various reasons such as pain during child-
birth, the thought that harm may occur to the baby or
herself, or the risk of losing control also affects the pre-
natal attachment of pregnant women.[14,15]

Strong prenatal attachment during pregnancy is vital
for maternal and infant health. While a positive prena-
tal attachment facilitates psychological adaptation to the
parenting role during pregnancy, excessive stress,
inability to adapt to the motherhood role, and difficul-
ties that harm the mother and her health during child-
birth can lead to poor prenatal attachment.[8,11]

Nurses’ and midwives’ ability to manage the caring
process by identifying prenatal attachment between
mother and fetus and situations that may affect it can
positively contribute to increasing the attachment levels
of pregnant women by making appropriate interven-
tions for women at risk of weak attachment. Of the
healthcare professionals, nurses and midwives are the
closest ones to women during the pregnancy and post-
partum periods, and they are the most important
sources of support for pregnant women. In this context,
this study has been planned to evaluate prenatal attach-
ment and the factors affecting prenatal attachment in
pregnancy, develop recommendations for providing the
necessary support to pregnant women with weak attach-
ment, and provide educational counseling services.

Methods
Our study’s sample, which is planned in descriptive and
cross-sectional type, consists of 125 pregnant women
who applied to outpatient obstetric unit of a training and
research hospital in Ankara. Research data were collect-
ed between September 2019 and March 2020. The
study inclusion criteria were the women over 18 who are
literate in Turkish, those willing to participate in the

study, and the exclusion criteria were multiple pregnan-
cies, risky pregnancies and the women diagnosed with a
psychiatric illness.

Three questionnaires were used for data collection:
Participant Information Form (PIF), Wijma Delivery
Expectation Questionnaire version A (W-DEQ A) and
Prenatal Attachment Inventory (PAI). PIF consists of 16
questions including pregnant women’s socio-demo-
graphic characteristics (age, income level, education
level, family type, employment status, chronic disease)
and obstetric characteristics (week of gestation, preg-
nancy planning status, regular antenatal follow-up, par-
ticipation in training about birth and pregnancy, num-
ber of pregnancies, experiencing dilation/curettage, type
of delivery in a previous pregnancy, having problems in
a previous pregnancy, planned delivery type).

W-DEQ A is a standard form to assess fear of child-
birth during pregnancy.[16] The scale consists of 33 items
in 6-point Likert type, each of which is answered
between 0 “extremely” and 5 “not at all”. The total score
obtained from the scale varies between 0 and 165. Some
items on the scale (2, 3, 6–8, 11, 12, 15, 19, 20, 24, 25,
27, 31) are scored inversely. The scores obtained from
the scale below 37 indicate low-level fear, 38–65 points
indicate medium-level fear, 66–84 points indicate high-
level fear and >85 points indicate clinical-level fear. The
Turkish validity and reliability study of the scale was
conducted by Korukcu et al. in 2012.[17]

PAI was developed by Muller and Mercer, to explain
the thoughts, feelings, and situations experienced by
women during pregnancy and determine the level of
attachment to the baby during the prenatal period.[18] The
scale consists of 21 items in 4-point Likert type, each of
which is answered between 1 “sometimes” and 4 “always”.
The total score obtained from the scale varies between 21
and 84. Y›lmaz and Beji conducted the Turkish validity
and reliability study of the scale in 2013.[7]

The ethical approval of the study was obtained from
the Ethics Committee of the University of Health
Sciences for Non-Interventional Research (Ethics
Committee protocol code: 25.09.2019-19/295). The
study was conducted in accordance with the Helsinki
declaration. The participants were informed about the
purpose of the study and informed that personal infor-
mation would be kept confidential and used only for
research. Then, the consents were obtained from the
women who volunteered to participate in the study and
were included in the sample. Data collection forms were
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distributed to the women, and they were asked to fill
them out. It took an average of 15–20 minutes for the
participants to complete the data collection forms. 

The data were analyzed with SPSS 20.0 package pro-
gram (IBM SPSS Statistics for Windows, Armonk, NY,
USA). Number, percentage, mean, standard deviation,
minimum, and maximum values were used for descrip-
tive statistics. The Kolmogorov-Smirnov test was used to
evaluate the suitability of the data for normal distribu-
tion. In comparing PAI score averages according to preg-
nant women’s descriptive and obstetric characteristics,
two independent sample T-tests and one-way ANOVA
test were used for the normally distributed data.
Pearson’s correlation test was used to compare the scale
scores. Multiple linear regression analysis evaluated the
effect of independent variables on the PAI score average.
In order to include variables in the model, the enter
model was used. The level of error for all analyses was
determined 0.05.

Results
First, the demographic data of the study are presented.
The mean age of the pregnant women was 28.20±70

years, and the mean gestational age was 31.51±22
weeks. 51.2% of women are at the undergraduate and
higher education level, 56.8% are not working, and
68.8% have an income equivalent to expenses. 86.4%
of women stated that they had a planned pregnancy,
80% participated in regular antenatal follow-up,
48.8% participated education about pregnancy and
childbirth, and 68% stated that the planned mode of
delivery was a vaginal birth. 37.6% of women were
primigravida, and 62.4% were multigravida.

It was found that there was no statistically significant
difference between the PAI score averages of pregnant
women according to gestational age, income level, fami-
ly type, working status, and chronic disease status
(p>0.05). It was found that there was a statistically signif-
icant difference between the education level of the partic-
ipants and the PAI score averages (p=0.002). After further
analysis, it was found that those at the undergraduate and
higher education level score the highest in PAI; and those
who are literate score the lowest; the difference between
the average scores is due to these groups (Table 1).

Table 2 shows the distribution of PAI score averages
according to some obstetric characteristics of pregnant

Table 1. Comparison of the pregnant women’s mean scores of PAI according to socio-demographic characteristics.

n % PAI score 

Week of gestation 20–28 37 29.6 67.59±9.86

≥29 88 70.4 67.02±9.49

p-value 0.766*

Income level Income less than expenses 17 13.6 66.75±9.56

Income equivalent to expense 86 68.8 67.20±9.8

Income more than expenses 22 17.6 67.69±2.35

p-value 0.955†

Education level Elementary schoolx 7 .6 57.85±9.44

High schoolxy 54 43.2 65.61±9.48

Undergraduate and masterz 64 51.2 69.55±8.86

p-value 0.002†,‡

Family type Nuclear 103 82.4 67.74±8.77

Extended 22 17.6 64.62±12.57

p-value 0.167*

Working status Working 54 43.2 67.58±9.65

Not working 71 56.8 66.89±9.56

p-value 0.689*

Chronic disease Yes 27 21.6 68.37±9.31

No 98 78.4 66.87±9.65

p-value 0.473*

*Student’s t-test. †ANOVA. ‡p<0.050. ANOVA: analysis of variance. x-z: there is no difference between groups with the same letter (Tukey HSD).
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women. It was found that there was no statistically sig-
nificant difference between the obstetric characteristics
of pregnant women and the PAI score averages (p<0.05)
(Table 2).

The data of fear of childbirth at clinical level accord-
ing to subgroups are reflected in Fig. 1. It was found that
the mean W-DEQ-A score of pregnant women was
52.01±22.32, and the mean PAI score was 67.19±9.56. It
was found that there was a negative significant relation-

ship between the mean W-DEQ A score and the mean
PAI score of pregnant women (r=-0.183; p=0.041).
Accordingly, prenatal attachment levels decrease as the
fear of childbirth of pregnant women increases (Table 3).

The effects of age, gestational age, educational sta-
tus, working status, income level, marriage period, reg-
ular antenatal check-up, participation in birth prepara-
tion training, planned pregnancy status, dilation &
curettage (D&C) history, currently having problems

Table 2. Comparison of the pregnant women’s mean scores of PAI according to obstetrics characteristics.

n % PAI score 

Planned pregnancy Yes 108 86.4 67.50±9.25

No 17 13.6 65.23±11.50

p-value 0.366*

Regular antenatal follow-up Yes 100 80.0 67.39±9.68

No 25 20.0 66.38±9.25

p-value 0.636*

Education about pregnancy and childbirth Yes 61 48.8 67.37±9.84

No 64 51.2 67.00±9.34

p-value 0.833*

Number of pregnancies 1 47 37.6 67.75±9.62

2 46 36.8 66.93±9.84

≥3 32 25.6 66.75±9.33

p-value 0.879†

D&C Yes 34 27.2 66.97±8.77

No 91 72.8 67.27±9.89

p-value 0.874*

Type of previous delivery Vaginal 43 64.2 6.23±9.54

C/s 24 35.8 69.79±9.14

p-value 0.061*

Problem in previous pregnancy Yes 14 18.0 66.50±11.16

No 64 82.0 66.84±9.38

p-value 0.905*

Planned mode of delivery Vaginal 85 68.0 67.10±9.72

C/s 40 32.0 67.37±9.35

p-value 0.886*

*Student’s t-test. †ANOVA. ANOVA: sanalysis of variance; C/s: cesarean section; D&C: dilatation and curettage.

Table 3. The correlation between W-DEQ-A and PAI scores. 

Min–max Mean±SD Correlation*

W-DEQ-A-total 0–165 52.01±22.32 r=-0.183

PAI-total 21–84 67.19±9.56 p=0.041

The bold values represent the p<0.05, and show that the item has statistical difference. *Pearson’s correlation coefficient was used to analyze the relationship of two
quantitative variables in data with normal distribution.
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with pregnancy, and W-DEQ A total score variables
on the total score of PAI were examined in the multi-
ple linear regression analysis applied in our study. As a
result, it was found that age, duration of the marriage,
and fear of childbirth had a significant effect on the
total score of PAI (p=0.001, p=0.018, p=0.019, respec-
tively). According to the model, when there is one unit
decrease in age, there will be an increase of 0.728 in the
pregnant woman’s score. It was determined that when
there is an increase of one unit in the marriage period,
there will be an increase of 2.612 in the pregnant
woman’s score. When there is one unit decrease in fear
of childbirth, there will be an increase of 0.097 in the
pregnant woman’s score. The model describes 13.3%
of the PAI score of pregnant women (Table 4). 

Discussion
This study is planned to determine the factors affecting
prenatal attachment during pregnancy, evaluate the
relationship between prenatal attachment and fear of
childbirth, and develop recommendations for positive
supporting the attachment of pregnant women in the
prenatal period.

Our study determined that the prenatal attachment
level of pregnant women was high (67.19±9.56). When
the literature is examined, prenatal attachment levels
are at a good level,[5,11,19–21] but they are at a lower level
than our findings. In our study, we can say that the pre-
natal attachment levels of pregnant women are high.
This may be because the number of pregnant women

Fig. 1. W-DEQ A scores of women according to subgroups.

Table 4. Multiple linear regression analysis results on the factors affecting the PAI total score. 

B (95% CI) Beta t p Zero-order Partial 

(Constant) 76.552 (64.543–88.561) 0.000

Age -0.728 (-1.15–-0.306) -0.434 -3.421 0.001* -0.158 -0.31

>29 weeks of gestation -0.445 (-4.076–3.186) -0.021 -0.243 0.809 -0.027 -0.02

Graduate university degree 2.168 (-3.036–7.371) 0,076 0.825 0.411 0.027 0.08

Income equal to expenses 0.482 (-4.254–5.218) 0.023 0.202 0.841 0.002 0.02

Income more than expenses 1.32 (-5.435–8.074) 0.047 0.387 0.699 0.021 0.04

To be working 0.878 (-3.25–5.007) 0.046 0.422 0.674 0.036 0.04

Marriage time 2.612 (0.457–4.766) 0.307 2.402 0.018† -0.005 0.22

Regular antenatal follow-up -0.882 (-5.623–3.86) -0.037 -0.368 0.713 0.043 -0.03

Education about pregnancy and childbirth -1.2 (-4.859–2.458) -0.063 -0.650 0.517 0.019 -0.06

D&C -0.311 (-4.102–3.481) -0.015 -0.162 0.871 -0.014 -0.02

W-DEQ A total -0.097 (-0.178–-0.016) -0.227 -2.371 0.019† -0.183 -0.22

*p<0.001; †p<0.05. B: non-standardized coefficient; Beta: standardized coefficient; f=2.463, p=0.006, Adj.R2=0.133, SE=8.909; D&C: dilatation and curettage.
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who have a high fear of childbirth and a low clinical
level in our study is low.

In our study, a significant relationship was found
between the level of education and the average prena-
tal attachment score in pregnant women. Pregnant
women with a high level of education have a higher
average prenatal attachment score. Y›lmaz and Beji[22]

and Tuncel and Sut[23] have obtained similar results to
our findings in their studies. Camarneiro and Justo[6]

reported that the quality of attachment in pregnant
women did not change according to age, while
Yarzheski[24] stated that the level of education had a low
effect on maternal-fetal attachment. Elkin[10] also found
that educational status had no effect on prenatal attach-
ment. In order to obtain accurate information about
the effect of education on prenatal attachment, it is
recommended to conduct studies with a high level of
evidence.

There was no significant difference between the
income level of pregnant women, family type, working
status, chronic disease situation, and prenatal attach-
ment. Similarly, it has been determined that there is no
difference between family type[10,22] and economic sta-
tus[22] and prenatal attachment levels of pregnant
women in the literature. Differently, Y›lmaz and Beji[22]

determined that prenatal attachment decreased in
pregnant women who did not work, while Tuncel and
Sut[23] determined that prenatal attachment decreased
in pregnant women who worked. In addition, Elkin[10]

found that prenatal attachment was significantly high-
er in pregnant women whose income was higher than
their expenses. A meta-analysis study found that the
effect of age and income on maternal-fetal attachment
was low.[24]

In the study, there was no difference between the
participants’ pregnancy week, pregnancy planning sta-
tus, regular antenatal follow-up, participation in preg-
nancy and birth-related education, number of preg-
nancies, previous delivery, D&C history, and prenatal
attachment levels according to the planned delivery
type. Similar to our findings, there was no relationship
between prenatal attachment and voluntary pregnan-
cy,[10,25] number of pregnancies,[10,22] weeks of gesta-
tion,[13] and miscarriage[13] in the literature. However,
unlike our findings, there are also studies indicating the
prenatal attachment level of those planning a pregnan-
cy[22] and primiparas[11,22,26] are higher. On the other

hand, Tuncel and Sut[23] and Elkin[10] stated that prena-
tal attachment increases in pregnant women as the
week of gestation increases. According to these find-
ings, socio-demographic and obstetric characteristics
affect prenatal attachment, but they vary. It is thought
that these changes may be because the studies were
conducted with sample groups with different socio-
economic, cultural, and social characteristics.

Our study found that the average score of pregnant
women’s fear of childbirth was moderate, and in other
studies conducted in Turkey, it was partially high-
er.[27,28] In this study, it was found that pregnant women
who experience fear at a high level (25.6%) and a clin-
ical level (5.6%) have a lower rate than the results of
similar studies conducted in Turkey.[2,27.28] In a system-
atic review on the fear of childbirth, it was reported
that 6.3–14.8% of pregnant women experience severe
levels of fear.[1] Per these data, it was evaluated that the
rates of pregnant women who experienced fear at the
clinical level were relatively lower.

Our study determined that there is a significant
relationship between women’s fears of childbirth and
prenatal attachment in the opposite direction, and as
women’s fears of childbirth increase, their attachment
levels decelerate. Our findings obtained from the
regression model support that fear of childbirth has a
significant effect on the total score of prenatal attach-
ment. Garthus-Niegel et al.[29] found similar results to
our finding, but on the contrary, Gürol et al.[14] found a
positive relationship between fear of childbirth and
prenatal attachment. In our study, it can be interpret-
ed that the reason for finding a significant inverse rela-
tionship in our study is that communication between
the mother and fetus decays due to high levels of fear
of childbirth, and the mother cannot focus on her baby
since her mind is busy with fear of childbirth. In this
case, to increase the level of prenatal attachment dur-
ing pregnancy, it is recommended that pregnant
women with a high fear of childbirth be identified by
nurses and midwives and planned training and counsel-
ing for prevention.

According to the multiple linear regression model,
we found that apart from fear of childbirth, the dura-
tion of marriage and age also had a significant effect on
the total score of PAI. According to the model, as age
decreases, there is an increase in the level of prenatal
attachment. Y›lmaz and Beji[22] found that the PAI
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scores of thirty-five years of age and older are signifi-
cantly lower. The results of the study conducted by
Camarneiro and Justo[6] also indicated that younger
pregnant women had higher attachment quality.
Damato[25] reported that younger mothers have more
prenatal attachment to their twin babies. These studies
support our findings. On the other hand, Elkin[10]

found no significant relationship between age and pre-
natal attachment. At the same time, in this study, it was
found that prenatal attachment levels increase as the
duration of marriage increases. There is no study in the
literature examining the effect of the duration of mar-
riage on prenatal attachment. This finding contributes
to the literature.

The study’s limitations should be taken into
account when evaluating the results of the study. Our
most significant limitation is using rating scales based
on participants’ self-reports in the collection of data.
Therefore, their answers are the personal statements of
pregnant women, and it is not always possible to say
that they will be absolutely correct. At the same time,
scales can be interpreted differently according to soci-
ety’s cultural habits and social circles in which they are
used. This situation can be considered a limitation on
the validity and reliability of the study. In addition,
since this study is a cross-sectional study and the num-
ber of the participants is limited to 125 pregnant
women, studies with larger samples can add new infor-
mation to the literature.

Conclusion
As a result, in this study, we determined that the prena-
tal attachment levels of pregnant women were high, and
the fear of childbirth was at a moderate level. There was
a significant difference between the educational status
of women and their PAI score averages. However, there
was no significant difference between the other socio-
demographic and obstetric characteristics and their
mean PAI scores. In our study, we found that prenatal
attachment levels decrease as women’s fears of child-
birth increase. According to the linear regression
model, we found that the age, duration of the marriage,
and fear of childbirth of pregnant women had a signifi-
cant effect on the total score of PAI. If other pregnant
women with a clinical level of fear of childbirth and risk
of prenatal attachment are detected early, a better level
of prenatal attachment can be achieved during pregnan-

cy. In order to identify risky situations, if necessary, it is
recommended to use validity-based measurement tools
and take the necessary measures to increase prenatal
attachment. Increasing the level of prenatal attachment
is also essential to help prevent possible problems after
childbirth.

Nurses and midwives have important roles while giv-
ing care to women during the pregnancy period. For
them, knowing the level of women’s prenatal attach-
ment and determining the factors affecting them in the
antenatal period is of great significance in planning and
implementing their training and care.
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The relationship between first trimester screening
test and abruptio placentae
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Introduction
Abruptio placentae can be explained as the complete or
partial separation of the placenta from the place where
it was implanted in the uterus before delivery due to
bleeding into the decidua basalis. This is one of the
most serious causes of third trimester bleeding and it is
associated with high mortality and morbidity. It occurs
in approximately 0.5–2% of all pregnancies.[1] Its etiolo-
gy is unknown, but many predisposing risk factors have
been described. History of previous abruption of pla-
centa, maternal hypertensive diseases (preeclampsia-
chronic hypertension), multiple pregnancies, premature
rupture of membranes, chorioamnionitis, trauma,
smoking and cocaine use, and maternal age can be list-
ed as risk factors.[1–3]

The usual clinical manifestation of the placenta
abruption is severe abdominal pain, often accompanied
by uterine contractions, pathological fetal heart rate, and
vaginal bleeding.[4,5] Pregnancy-associated plasma pro-
tein-A (PAPP-A) and human chorionic gonadotropin (β-
hCG) are part of the chromosomal anomaly screening
test performed between the 11+0 and 14+0 weeks of ges-
tation, combined with maternal age and nuchal translu-
cency. PAPP-A is secreted from trophoblasts, and β-
hCG is synthesized by syncytiotrophoblasts. Many stud-
ies are investigating the relationship of these markers
with pregnancy complications, apart from chromosomal
anomaly screening.[6–9] It has been suggested that PAPP-
A may be an important marker in placental pathologies,
and low PAPP-A value is associated with preeclampsia,
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Abstract

Objective: We compared the first-trimester screening test results and perinatal results of pregnant women to determine the diagnosis of abruptio
placentae, one of the essential causes of maternal and fetal mortality and morbidity.  

Methods: Between 2019 and 2021, 20 pregnant women diagnosed with abruptio placentae in our hospital and 30 pregnant women who did not
develop clinical abruptio placentae during their pregnancy in the same period were included in our study. The relationship between the first-
trimester screening test results and the perinatal outcomes of the patients was investigated. 

Results: No significant differences were found in maternal age, gravida and parity. Significant difference was found in gestational age at birth,
being 33±5.1 weeks in the study group and 38.6±1.48 weeks in the control group. No statistical differences were found at PAPP-A or at β-hCG
between the groups (p=0.219 and p=0.898, respectively). Nevertheless, a trend of a lower PAPP-A at the study group was noticed (1.03±0.54
MoM vs. 1.28±0.66 MoM). Significant differences were found at fetal birth weight, 1-minute Apgar score and 5-minute Apgar score. When look-
ing at risk factors, no differences between the groups were found at smoking, multiple pregnancy, myoma uteri or diabetes, but preeclampsia and
threatened preterm labor were more common at the study group. 

Conclusion: When we compared the first-trimester serum biomarkers to predict abruptio placentae, we could not find any significant differ-
ence between the two groups. To reach a definite conclusion on this issue, more studies with increasing the number of patients are needed. 

Keywords: Abruptio placentae, pregnancy-associated plasma protein A, pregnancy outcome.
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premature birth, pregnancy loss, and low birth weight.[7]

Studies conducted in recent years have also tried to
examine first-trimester maternal serum biochemical
markers of pregnancies with placental pathologies.[8–10]

Our study aimed to investigate the relationship
between first-trimester maternal serum PAPP-A and β-
hCG values and abruptio placentae.

Methods
The research group of our study consists of 20 pregnant
women diagnosed with abruptio placentae in our hospi-
tal between October 2019 and March 2021 and the con-
trol group was composed of 30 pregnant women who
did not develop clinical abruptio placentae during their
pregnancy in the same time period. All of the patients in
both groups had first-trimester screening test results. All
procedures in this study were performed according to
the ethical standards of the institutional research com-
mittee and the 1964 Helsinki Declaration and its later
amendments or comparable ethical standards. Human
Research Ethics Committee of the Sivas Cumhuriyet
University approval was received for this study [registry
no: 2021-04/54].

While abruptio placentae is considered a clinical
diagnosis, the diagnosis was confirmed by histopatho-
logical examination of the placenta. Biochemical mark-
ers of the patients from first-trimester screening, demo-
graphic data including maternal age, parity, type of
delivery, gestational age at delivery, fetal weight, Apgar
scores (1- and 5-minute were recorded), and results were
also compared between the risk factors in vitro fertiliza-
tion (IVF) pregnancy, smokers, chronic hypertension,

preeclampsia, diabetes, gestational diabetes, preterm
premature rupture of membranes (PPROM), threatened
preterm labor, intrauterine growth retardation (IUGR),
uterine myomas and hypothyroidism.

Differences between categorical variables were stud-
ied by chi-square analysis. In numerical variables,
Shapiro-Wilk normality test was applied to decide
which test is appropriate to analyze whether there are
differences between the groups. As a result of the analy-
sis, compliance with the normal distribution in all
dimensions could not be calculated (p<0.05). For this
reason, numerical variables were analyzed with the
Mann-Whitney U test.

Results
Our study was conducted with 50 cases, 20 of them in the
study group and 30 in the control group. No significant
differences were found in maternal age, gravida, and par-
ity. A significant difference was found in gestational age
at birth, 33±5.1 weeks in the study group and 38.6±1.48
weeks in the control group. No statistical differences
were found at PAPP-A or at β-hCG between the groups
(p=0.219 and 0.898, respectively). Nevertheless, a trend
of a lower PAPP-A in the study group was noticed (1.03±
0.54 MoM vs. 1.28±0.66 MoM) (Table 1). Significant
differences were found at fetal birth weight, and 1-
minute and 5-minute Apgar scores (Table 2). When
looking at risk factors, no differences between the
groups were found at smoking, multiple pregnancy,
myoma uteri or diabetes, but preeclampsia and threat-
ened preterm labor (TPL) were more common at the
study group (Table 3).

Table 1. Comparison of maternal and pregnancy-related variables between the groups. 

Study Control Total
Variables

Mean Standard deviation Mean Standard deviation Mean Standard deviation
p-value

Age 30.90 6.03 31.37 6.38 31.18 6.19 0.781

Gravida 3.2 1.47 2.63 1.58 2.86 1.55 0.267

Parity 1.95 1.5 1.33 1.32 1.58 1.41 0.434

Week of gestation 33.00 5.10 38.66 1.48 36.39 4.38 <0.001

PAPP-A 1000.57 771.62 1013.68 661.97 1008.44 700.18 0.539

PAPP-A MoM 1.03 0.54 1.28 0.66 1.18 0.62 0.219

β-hCG 103,404.20 46,615.29 100,966.93 37,323.66 101,941.84 40,847.30 0.874

β-hCG MoM 1.10 0.50 1.07 0.38 1.08 0.43 0.898
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Discussion
Placental abruption is closely associated with low birth
weight, preterm delivery, stillbirth, and early neonatal
mortality.[11] The incidence of stillbirth and perinatal
mortality rates depend on the degree of separation of
the placenta and the week of gestation. Particularly,
more than 50% separation of the placenta significantly
increases stillbirth rates.[1] It is very important that pla-
cental abruption can be predicted and precautions can
be taken.

This study is based on the hypothesis that first
trimester maternal PAPP-A or β-hCG serum measure-
ments may be associated with poor perinatal outcomes

at the end of pregnancy. If pregnant women with a
high risk of obstetric complications can be predicted in
the first- trimester, taking the necessary precautions
for these patients will prevent possible complications.
PAPP-A plays a role in the regulation of fetal
growth.[12] In addition, it is estimated that they play a
key role in the autocrine and paracrine control of tro-
phoblast invasion of the decidua.[13–16] Therefore, it is
thought that obstetric pathologies associated with
insufficient trophoblastic invasion in the first-trimester
may be associated with low PAPP-A.

Although the association between low PAPP-A lev-
els and adverse outcomes is statistically significant, the

Table 2. Comparison of birth weight and Apgar scores between the groups. 

Study Control Total
Variables

Mean Standard deviation Mean Standard deviation Mean Standard deviation
p-value

Birth weight 2120.00 960.58 3298.63 455.35 2841.61 898.86 <0.001

1-minute Apgar 5.10 2.31 7.53 0.86 6.56 1.99 <0.001

5-minute Apgar 7.00 3.00 9.00 1.00 7.60 2.17 0.004

Table 3. Comparison of risk factors between the groups. 

Study Control Total
Variables Category

n % n % n %
p-value

IVF No 19 95.00 30 100.00 49 98.00
0.216

Yes 1 5.00 0 0.00 1 2.00

Smoker No 18 90.00 29 96.70 47 94.00
0.331

Yes 2 10.00 1 3.30 3 6.00

Chronic hypertension No 19 95.00 29 96.70 48 96.00
0.768

Yes 1 5.00 1 3.30 2 4.00

Preeclampsia No 17 85.00 30 100.00 47 94.00
0.029

Yes 3 15.00 0 0.00 3 6.00

Diabetes No 19 95.00 30 100.00 49 98.00
0.216

Yes 1 5.00 0 0.00 1 2.00

Gestational diabetes No 20 100.00 27 90.00 47 94.00
0.145

Yes 0 0.00 3 10.00 3 6.00

PPROM No 17 85.00 29 96.70 46 92.00
0.136

Yes 3 15.00 1 3.30 4 8.00

Threatened preterm labor No 12 60.00 27 90.00 39 78.00
0.012

Yes 8 40.00 3 10.00 11 22.00

IUGR No 18 90.00 30 100.00 48 96.00
0.077

Yes 2 10.00 0 0.00 2 4.00

Uterine myomas No 19 95.00 29 96.70 48 96.00
0.768

Yes 1 5.00 1 3.30 2 4.00

Hypothyroidism No 16 80.00 28 93.30 44 88.00 0.155



Perinatal Journal

Kurt B, Alyaz›c› Küçüky›ld›z ‹

54

sensitivity to individual outcomes is relatively low.
Therefore, a low PAPP-A level alone, although strong-
ly associated with a range of adverse obstetric out-
comes, is not sufficient for prediction.[7] In some stud-
ies in the literature, an inconsistent relationship was
detected between first trimester PAPP-A and β-hCG
levels and perinatal outcomes.[17–22]

In the study of 137,915 women in California,
Blumenfeld et al. reported that PAPP-A ≤5 percentile
value was associated with 1.6 times increased risk of
abruption.[23] First trimester low PAPP-A, second
trimester high AFP, low uE3 and high dimeric inhib-
in-A levels were found to be associated with placental
abruption. PAPP-A has also been shown to be associ-
ated with an increased risk of other placental dysfunc-
tion disorders, including stillbirth.[23–25]

Smith et al. determined that PAPP-A level, which is
≤5th percentile in the first trimester, increases the risk
of stillbirth 60 times due to abruptio placentae.[26] In a
similar study, it was reported that the probability of
abruptio placentae was 1.8 times higher in women with
low PAPP-A (≤5th percentile), but no relationship was
found for free β-hCG.[7] In a retrospective study con-
ducted by Kececioglu et al. in 2016, including 120 term
pregnant women who gave birth by cesarean section,
first- and second-trimester serum biomarker levels
were compared. There was no significant difference
between the biomarkers examined in the first and sec-
ond trimesters in predicting cases with abruptio pla-
centae at term without known risk factors.[27] A hospi-
tal-based study[28] in Finland reported no association
between low PAPP-A (<1.0 MoM) and abruptio pla-
centae. Another study by Pilalis et al. in Greece[29]

reported that the prevalence and risks of abruptio pla-
centae were similar among women with and without
low first trimester PAPP-A. A study from Israel also
found no association between low PAPP-A MoM val-
ues and abruptio placentae.[18]

Our study showed a significant difference between
the abruptio placentae and control groups in terms of
the weeks of gestation, birth weights, and Apgar scores,
consistent with the literature. When we compared the
risk factors, there was a significant difference between
the abruptio placentae and control groups in
preeclampsia and preterm birth threat. However, when
we compared the first-trimester serum biomarkers to
predict abruptio placentae, we could not find a signifi-
cant difference between the two groups.

The limitation of our study is the number of
patients. But placental abruption is a relatively rare
condition. Our hospital’s annual number of births and
abruptio placentae rate is 0.85%, compatible with the
world literature. As reported in FASTER TRIAL (one
of the studies with the largest case series on first
trimester maternal serum PAPP-A level and obstetric
complications), first trimester low PAPP-A level is
associated with significantly spontaneous fetal loss at
≤24 weeks of gestation, preterm birth, gestational,
preeclampsia, and low birth weight.[7] However,
researchers found some evidence that low PAPP-A lev-
els are also associated with intrauterine fetal death at
>24 weeks of gestation, PPROM, and abruption,
although this did not meet our strict significance crite-
ria reported. The fact that no decision has been made
on this issue has encouraged us to carry out this study.
Therefore, we anticipate that any research that will
contribute to the literature on this subject can be valu-
able.

Conclusion
Placental abruption still remains an obstetric challenge
in terms of prediction and prevention. There is a need
for more comprehensive studies on this subject by
increasing the number of patients. Future studies aiming
to develop predictive models based on Doppler profiling
of uterine and umbilical arteries, and maternal early
pregnancy serum biomarkers combined with demo-
graphic factors may provide clinically relevant informa-
tion. 
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Introduction
Spinal muscular atrophy (SMA) is the most common
neurodegenerative disease in childhood, characterized by
progressive muscle weakness and muscle atrophy.[1] SMA
is an autosomal recessive single gene disorder caused by
homozygous or compound heterozygous mutations in
the SMN-1 gene located on the 5q.13.2 region of chro-
mosome 5. Approximately 95% of SMA patients, irre-
spective of their clinical type, have a homozygous dele-
tion of the SMN1 gene (exon 7 and 8).[2]

The SMN gene has a genomic length of 20 Kb and
has 9 exons. It encodes a 32 kD protein consisting of 294
amino acids. This gene has something unique called the
survival motor neuron (SMN) gene, which is a copy of
this gene located in the telomeric region of the same
chromosome (5q11.2-13.3) SMN1 (or SMNt), a patho-
genic gene. The other copy of this gene, called SMN2,
is located in the centromeric region of the chromosome
5q13.2, and a single nucleotide substitution (840C>T) in
SMN2 gene results in different splicing on exon7 and
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Abstract

Objective: The aim of this retrospective cohort study is to evaluate the carrier frequency of spinal muscular atrophy (SMA) among pregnant women
and their partners admitted to our clinic for routine pregnancy follow-up. 

Methods: The study included pregnant women and their partners who were informed about SMA disease and screening at first trimester and who
accepted to undergo screening for SMA. Carrier screening for SMA was carried out using DNA extracted from peripheral blood with a quantita-
tive real-time polymerase chain reaction (qPCR) assay targeting the recurrent SMN1 exon 7-8 gene deletion. The data of the study were analyzed
by SPPS version 15.0 statistical software package. Descriptive statistical analyses were carried out. Fisher’s exact test was used for intergroup com-
parisons. 

Results: The study included a total of 250 subjects, of whom 182 were female and 68 were male. The carrier frequency of SMN1 deletion was
3.6% (9/250) (95% CI: 1.66–5.54) in the entire study population, with a carrier frequency of SMN1 deletion of 1/27.8. Of 182 female partici-
pants, 6 had SMN1 deletion, with a carrier frequency of SMN1 deletion of 3.3% (95% CI: 1.3–6.2). Of 68 male participants, 3 had SMN1 dele-
tion, with a carrier frequency of SMN1 deletion of 4.4% (95% CI: 0.35–9.4). There was no significant difference between female and male par-
ticipants in terms of SMN 1 deletion frequencies (p=0.712). SMN1 duplication frequency was 8% (95% CI: 5.18–10.8) in all gender. 

Conclusion: The results of this study demonstrated a carrier frequency of SMN1 deletion of 1/27.7 in the Turkish population, which is high-
er than in many other countries. The results of the study will be useful for genetic counseling for SMA. 

Keywords: Spinal muscular atrophy, SMA, SMN-1, carrier frequency.
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the production of a less functional protein. The only dif-
ference of the SMN2 gene from SMN1 is that thymine
replaces cytosine at a single point. Because of this slight
difference, the gene produces a transcript that does not
contain exon 7. As a result, synthesized protein that is
short and unstable breaks down quickly and does not
function normally. The low rate (about 10%) of com-
plete protein synthesis from the same gene also plays a
role in SMN2 being a determinant of the severity of the
disease. Naturally, as the number of SMN2 increases,
the amount of normal protein that can be produced will
also increase. It has been observed that the more SMN2
copies patient has, the milder disease becomes. For
example, SMA type 1 is observed in patients with two
SMN2 copies, while SMA type 3 patients have 3 or 4
copies of SMN2. In other words, the severity of the dis-
ease is modulated by SMN2, though the SMN1 is the
pathogenic one.[3–7] Adult form of SMA type 4, while less
frequent, has also been reported. This group includes
patients who are able to walk in adulthood and have no
respiratory and nutritional problems.[8] The remaining
5% of the affected individuals may have compound het-
erozygote for a deleted gene and an intragenic mutation
on the other SMN1 gene.[6,9]

The aim of this study was to determine the carrier
frequency of SMA among pregnant women and their
partners admitted to our clinic for routine pregnancy
follow-up.

Methods
The study included pregnant women and their partners
who presented to the department of Obstetrics and
Gynecology for pregnancy follow-up between May 1,
2012 and December 30, 2021 and who were informed
about SMA disease and carrier screening, and offered
SMA carrier screening at first trimester. Informed con-
sent was obtained from all families. Pregnant women

and/or their partners who accepted carrier screening test
for SMA were included in the study.

Carrier screening test for SMA was carried out using
DNA extracted from peripheral blood with a quantita-
tive real-time polymerase chain reaction (qPCR) assay
targeting the recurrent SMN1 exon 7-8 gene deletion.
All families were informed in detail about the carrier
screening results by the Department of Medical
Genetics. The approval for the study was obtained from
the local Ethics Committee (24.12.2021/008).

SPSS version 15.0 statistical software package (SPSS
Inc., Chicago, IL, USA) was used to analyze the statisti-
cal data. Descriptive statistical analyses were carried out.
Fisher’s exact test was used for intergroup comparisons
(male and females). A p-value <0.05 was considered sta-
tistically significant.

Results
The study included a total of 250 subjects, of whom
182 were female and 68 were male. The carrier fre-
quency of SMN1 deletion was 9/250 in the entire study
population, with a carrier frequency of SMN1 deletion
of 1/27.8. The frequency of SMN1 duplication was
calculated as 20/250 for all participants.

There was no significant difference between female
and male participants in terms of SMN 1 deletion
(p=0.712) and duplication (p=0.602) frequencies. Of
182 female participants, 6 had SMN1 deletion and 16
had SMN1 duplication, with a carrier frequency of
SMN1 deletion of 3.3% (95% CI: 1.3–6.2). Of 68 male
participants, 3 had SMN1 deletion and 4 had SMN1
duplication, with a carrier frequency of SMN1 deletion
of 4.4% (95% CI: 0.35–9.4). In other words, the carri-
er frequency of SMN1 deletion was 1/30.3 in female
participants and 1/22.7 in male participants (Table 1).
There was no couple with both partners identified to
be carriers. Considering the diversity of mutations,

Table 1. Analysis of SMN1 Exon7&8 deletion/duplication. 

Female Male Total 

SMN1 deletion 6 (3.3%) (95% CI: 1.3–6.2) 3 (4.4%) (95% CI: 0.35–9.4) 9 (3.6%) (95% CI: 1.66–5.54)

SMN1 duplication 16 (8.8%) (95% CI: 6.1–13.9) 4 (5.9%) (95% CI: 1.37–11.8) 20 (8%) (95% CI: 5.18–10.8)

Normal 160 (87.9%) 61 (89.7%) 221 (88.4%)

Total 182 68 250
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exon 7 deletion was noted in 2/6 and exon 7&8 dele-
tion in 4/6 of female mutations. Exon 7 deletion was
detected in 1/3 of men and exon 7&8 deletion in 2/3 of
male mutations (Table 2).

Discussion
SMA is the most common monogenic cause of infant
mortality and is characterized by degeneration of the
anterior horn cells in the spinal cord and motor nuclei in
the lower brainstem, which results in progressive muscle
weakness and atrophy.[10] However, to date, there is a
limited number of published studies evaluating the car-
rier frequency of SMA. The reported incidence of SMA
ranges from 4 to 10 in 100,000 live births[5,6] and the car-
rier frequency of disease-causing SMN1 mutations
ranges from 1/200 to 1/20 among different ethnici-
ties.[11–20] Since the rate of consanguineous marriage
increases from the west to the east of Turkey, the fre-
quency of SMA carriers also increases.[21]

The present study demonstrated a carrier frequen-
cy of SMN1 deletion of 3.6% (9/250) in our popula-
tion, with a carrier frequency of SMN1 deletion of
1/28. Moreover, there was no significant difference
between female and male participants in terms of SMN
1 deletion frequencies. A study by Prior et al.[4] per-
formed carrier testing on 500 pre-conceptual or preg-
nant women in the USA and reported a carrier fre-
quency of SMA of approximately 1/31 (95% CI:
1.19–1.54). Zhang et al.[7] performed the largest-scale
carrier screening for SMA carriers in 13,069 pregnant
women in China. They found that a total of 231
women were carriers (1.77%; 95% CI: 1.56–2.01%),
indicating a carrier frequency of approximately 1/56 in
the population. In the present study, the carrier fre-
quency of SMA was found to be 1/30.3 in female par-
ticipants.

Given the carrier frequency studies conducted in
various societies, the SMA carrier frequency was
reported 1/27 in the Morocco population,[12] 1/49 in
the Australian population,[13] 1/56 in the Thai popula-
tion,[14] 1/38 in the Indian population,[15] 1/34 in the
Italian population,[16] 1/48 in the French population
and 1/57 in the Swedish population.[17] In a meta-analy-
sis of 10 different publications conducted between
2005 and 2016 in China, random effects models
showed an overall carrier frequency of SMA of 2.0%

(95% CI: 1.7–2.3%).[18] Sangaré et al.[19] reported that
the carrier frequency of SMA was 1/209 in Malians,
1/120 in Kenyans, and 1/60 in Nigerians. They stated
that the carrier frequency of SMA was much lower in
sub-Saharan Africans than in Eurasians. Hasanzad et
al.[20] showed a higher carrier frequency of SMA in Iran
(1/20) than in the European population.

Due to the high prevalence of SMA carriers in the
United States, the American College of Medical
Genetics recommends offering carrier testing to all
couples regardless of race or ethnicity.[5] The American
College of Obstetricians and Gynecologists (ACOG)
recommends that screening for SMA should be offered
to all women who are considering pregnancy or are
currently pregnant.[6]

Conclusion
This study is the first report addressing the estimation of
SMA carrier frequency in Turkish population. Based on
the results of the study, the carrier frequency of SMN1
deletion in Turkish population was 1/27.7, which is
higher than in many other societies. The limitation of
this study is the relatively small number of participants
in the study. However, our work will be an inspiration
and guide for future studies. Study findings may be use-
ful for genetic counseling about SMA. Moreover, con-
sidering the high rate of consanguineous marriage in
Turkish population, it will be beneficial for couples to
have carrier screening before pregnancy or during preg-
nancy to prevent SMA disease. 

Funding: This work did not receive any specific grant from
funding agencies in the public, commercial, or not-for-prof-
it sectors.

Compliance with Ethical Standards: The authors stated
that the standards regarding research and publication ethics,
the Personal Data Protection Law and the copyright regula-
tions applicable to intellectual and artistic works are com-
plied with and there is no conflict of interest.

Table 2. Distribution of SMN1 carriers by gender and exon.

Del exon 7 Del exon 7&8 Total

Female 2 4 6

Male 1 2 3

Total 3 6 9
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Introduction

Coronaviruses (CoVs) are the largest group of viruses
belonging to the Nidovirales order. They are enveloped,
non-segmented positive-sense RNA viruses.[1] The
Novel Coronavirus (2019-nCoV), also known as Wuhan
coronavirus, causes the 2019-nCoV acute respiratory
disease or COVID-19 or SARS-CoV-2.[2]

The COVID-19 outbreak poses significant risk to
public health.[3] In obstetrics and gynecology, COVID-
19 pandemic is associated with significantly higher risk of
maternal and perinatal complications,[4–15] but also chal-

lenges and issues about organizing labor and delivery
unit,[16–18] training program,[19] and vaccination.[20–23] Family
planning services may be also affected by COVID-19
pandemic.[24] A health system response for family plan-
ning services during the pandemic, including telemedi-
cine, is important to avoid unwanted pregnancies and
prevent additional mortality and morbidity of
women.[25,26] Currently, there is no lack of information on
the impact of the COVID-19 pandemic on abortion
access and indications.

Thus, the aim of this study was to evaluate impact of
COVID-19 pandemic on termination of pregnancy.
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Abstract

Objective: To evaluate the impact of COVID-19 pandemic on termination of pregnancy. 

Methods: This was a retrospective study aimed to assess the impact of COVID-19 pandemic on termination of pregnancy in a single center in
Italy. Consecutive data on pregnant women who requested induced termination of pregnancy (I-TOP) from February 2018 to December 2021
were included in a dedicated database. The data were divided into two groups according to the COVID-19 outbreak. Women who requested I-
TOP from February 2018 to January 2020 were included into the group ‘before COVID-19 pandemic’. Women who requested I-TOP from
February 2020 to January 2022 were included into the group ‘during COVID-19 pandemic’. Indications for I-TOP included elective abortion and
therapeutic for fetal or maternal indication. 

Results: A total of 2578 women were included in the study. Of them, 1637 had I-TOP before COVID-19, and 941 had I-TOP during COVID-
19. During the pandemic, the request for elective abortion decreased from 76.2% to 67.7% (p<0.01). Therapeutic abortion were performed in
141/693 cases in the first trimester, and in 552/693 cases in the second trimester. Overall, 91 were for maternal indications and 602 for fetal indi-
cations. No differences were noticed between before and during pandemic (p=0.99). Follow-up visits two weeks after abortions were offered to
all women. However, only 35.5% women visited for follow-up during pandemic vs. 65.0% before COVID-19 (p<0.01). 

Conclusion: The COVID-19 pandemic had impact on access to abortion services, reducing request for elective abortion and post-abortion
follow-up visits. 

Keywords: COVID-19, induced termination of pregnancy, abortion, miscarriage, curettage.
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Methods
Study design

This was a retrospective study aimed to assess the impact
of COVID-19 pandemic on termination of pregnancy
(abortion) performed at a single center in Italy
(University of Naples Federico II, Napoli, Italy).
Consecutive data on pregnant women who requested
induced termination of pregnancy (I-TOP) from
February 2018 to January 2022 were included in a dedi-
cated database. The data were divided into two groups
according to the COVID-19 outbreak. Women who
requested I-TOP from February 2018 to January 2020
were included into the group ‘before COVID-19 pandem-
ic’. Women who requested I-TOP from February 2020
to January 2022 were included into the group ‘during
COVID-19 pandemic’. Inclusion criteria were pregnant
women undergoing I-TOP. Women with spontaneous
abortion or second trimester loss were excluded from
the analysis. Indications for I-TOP included elective
abortion and therapeutic abortion for fetal or maternal
indication. We also evaluated methods of abortion,
either surgical or medical.

Elective abortion, or nontherapeutic abortion, was
defined as abortion done because a woman chooses to
end the pregnancy.[27–31] In Italy, elective abortion is
allowed until 12 weeks and 6 days. In our institution,
elective abortion was performed either with medical
approach or surgical approach. Surgical approach in the
first trimester was performed by dilation and curettage
with or without vacuum aspiration. Medical approach in
the first trimester was performed using oral mifepristone
600 mg followed by oral misoprostol 400 mcg every 4
hours.[32]

Therapeutic abortion is allowed in Italy until 21
weeks and 6 days.[27–31] In our institution, second
trimester abortion was performed using oral mifepris-
tone followed by oral or vaginal misoprostol.

Statistical analysis

The data are shown as mean with standard deviation, or
as number (percentage). Descriptive statistics were cal-
culated for sociodemographic characteristics. Univariate
comparisons of dichotomous data were performed with
the use of the chi-square with continuity correction.
Comparisons between groups to test group means with
standard deviation were performed with the use of the t-

test by assuming equal within-group variances. A 2-
sided p-value less than .05 was considered significant.
Statistical analysis was performed using Statistical
Package for Social Sciences (SPSS) v. 19.0 (IBM Inc.,
Armonk, NY, USA).

Results
A total of 2578 women were included in the study. Of
them, 1637 had I-TOP before COVID-19, and 941 had
I-TOP during COVID-19.

During the pandemic, the request for elective abor-
tion decreased from 76.2% to 67.7% (p<0.01).
Therapeutic abortion was performed in 141/693 cases in
the first trimester, and in 552/693 cases in the second
trimester. Overall, 91 were for maternal indications and
602 for fetal indications (Table 1). No differences were
noticed between before and during pandemic (p=0.99).

Follow-up visits two weeks after abortions were
offered to all women. However, only 35.5% women vis-
ited for follow-up during pandemic vs. 65.0% before
COVID-19 (p<0.01). 

Discussion
This study evaluated impact of COVID-19 pandemic on
indication for termination of pregnancy. The study
showed that COVID-19 reduced request for elective
abortion, while did not impact on therapeutic I-TOP.
COVID-19 had also a negative impact on follow-up,
reducing post-abortion visits.

This study had several limitations. The sample size is
small. The single-center study design raises the question
of external generalizability. Because of its retrospective
nature, it was not possible to separate the importance of
the pandemic versus other confounders that may have
affected the results.

The COVID-19 pandemic is a public health crisis
that generated social, political, economic, and psycho-
logical consequences. In pregnant women, COVID-19
is associated with increased risk of maternal and perina-
tal complications.[7,33–35] Access to abortion care can be
restricted by numerous logistical and financial barriers,
and the COVID-19 pandemic may intensify many chal-
lenges that abortion service face in providing their serv-
ices.[36] In our setting, abortion unit remained open dur-
ing the pandemic proving abortion care, counselling,
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and follow-up visits. The reducing request for elective
abortion may be caused by different conditions linked to
the pandemic. Access to the hospital was restricted to
family members and care givers, and visitors. Women
can be afraid to go to general medical visit, with less
gynecologic visits, including contraception counselling,
and missed pregnancy test before 13 weeks, being the
gestational age cut-off allowed in Italy for elective abor-
tion.

Prior studies evaluated the impact of COVID-19 on
abortion services.[36–40] Tu et al. showed that the pandem-
ic was associated with increased intention of seeking
induced abortion due to social factors.[38] Kaller et al.[39]

showed that the COVID-19 pandemic caused several
disruptions to abortion service availability in India,
including lockdowns. To reduce in-person visit time,
some clinics shifted to offering medication abortion
(versus procedural) or telehealth. In a cohort analysis of
abortion requests made through the telemedicine abor-
tion service Women on Web (WoW), almost half of the
women and pregnant people having an abortion through
WoW reported experiencing obstacles to abortion care
because of COVID-19.[40]

Conclusion
In summary, the COVID-19 pandemic had impact on
access to abortion services, reducing request for elective
abortion and post-abortion follow-up visits. Policies or
protocols improving abortion access are urgently
required. 
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Introduction
The thymus gland, which is a lymphoepithelial organ,
plays a key role in the fetal immune system.[1,2] Evaluation
of fetal thymus measurements in the neonatal period may
allow the diagnosis of congenital absence or hypoplasia
of the thymus.[3] It is known that 22q11.2 chromosome

deletion syndromes including Di George syndrome,
conotruncal facial anomalies and Shprintzen syndrome,
chondroplasia punctata, Ellis-van Creveld syndrome, and
ethanol exposure are often associated with thymus apla-
sia/hypoplasia.[1,4] Disorders in the immune system due to
thymus hypoplasia will increase the susceptibility to
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Abstract

Objective: To present the reference range of the fetal thymus gland according to gestational age groups. 

Methods: In this prospective study, fetal thymus size was assessed in singleton, uncomplicated pregnancies between 19 and 38 weeks of ges-
tation in our outpatient clinic between 2019 and 2020. Based on their monthly pregnancy follow-ups, fetal thymus measurement was divid-
ed into 5 gestational age groups (Group 1: 19–22 weeks, Group 2: 23–26 weeks, Group 3: 27–30 weeks, Group 4: 31–34 weeks, and Group
5: 35–38 weeks). 

Results: Fetal thymus measurements of 210 patients were performed over one year, and as a result, 184 pregnant patients were included for
assessment. Fetal thymus could be visualized at a rate of 93.5%. The 5th percentile of thymus transverse diameter, antero-posterior diame-
ter, perimeter, thymus anterior-posterior diameter to thoracic diameter, and thymus perimeter to thoracic circumference were 11.03 mm,
5.60 mm, 32.52 mm, 0.33, and 0.32 in Group 1; 13.53 mm, 7.66 mm, 43.67 mm, 0.34, and 0.32 in Group 2; 20.43 mm, 11.22 mm, 47.72
mm, 0.33, and 0.32 in Group 3; 27 mm, 12.98 mm, 55.88 mm, 0.32, and 0.30 in Group 4; 28 mm, 13.59 mm, 63.4 mm, 0.32, and 0.30 in
Group 5; respectively. Spearman’s rho correlation coefficients for the thymic measurements were 0.879, 0.869, 0.846, 0.236, and 0.267
respectively, and all p-values were less than 0.001. As a result of linear regression analysis between thymus measurements and BPD; the equa-
tions for the optimal models are as follows: thymus transverse diameter= -3.49+0.4×BPD (mm) (r=0.826, R2=0.682, p<0.001), thymus ante-
rior-posterior diameter= -2.48+0.22×BPD (mm) (r=0.808, R2=0.653, p<0.001), thymus perimeter= -14.37+1.21×BPD (mm) (r=0.814,
R2=0.663, p<0.001), thymus anterior-posterior diameter /thoracic diameter= 0.38+7.76E-4×BPD (r=0.213, R2=0.045, p=0.004) and thymus
perimeter/thoracic circumference= 0.35+1.02E-3×BPD (r=0.263, R2=0.069, p<0.001). Thymus transverse diameter, anterior-posterior diam-
eter, and perimeter increased linearly with increasing biparietal diameter (BPD). 

Conclusion: We established the reference ranges of fetal thymus size. Thymus transverse diameter, antero-posterior diameter, and thymus
perimeter have a strong relationship with gestational age and are easy and reproducible. Therefore, the knowledge of reference ranges of
fetal thymus will enable the evaluation of thymic aplasia/hypoplasia. 

Keywords: Fetal thymus, obstetric ultrasound, reference range.

https://orcid.org/0000-0001-5874-7324
https://orcid.org/0000-0002-5064-5267
https://orcid.org/0000-0001-6176-925X
https://orcid.org/0000-0001-8309-3537
https://orcid.org/0000-0003-4335-6659
https://orcid.org/0000-0003-1244-7419
https://orcid.org/0000-0003-2054-7102


Volume 30 | Issue 1 | April 2022

Fetal thymus reference range in healthy singleton pregnancies

67

infections.[5] Thymic hypoplasia is also a common finding
in preterm premature rupture of membranes (PPROM),
chorioamnionitis, maternal preeclampsia, Down syn-
drome, and other aneuploidies.[6–9] This finding can be
considered as the cause of impaired immune functions in
such pregnancy complications.[8]

Evaluation of the presence of thymus hypoplasia
according to the week of gestation will be based on the
knowledge of normal measurements of the fetal thymus
gland. Owing to the developments in ultrasonographic
imaging and the skills of clinicians, by the early second
trimester, the thymus gland can be visualized and meas-
urements can be taken in a short time provided the cor-
rect technique is used. In our study, it was aimed to
determine the size of the fetal thymus gland according
to weeks of gestation.

Methods
Fetal thymus measurements, which were performed only
once for each patient with singleton pregnancies, for
those who were routinely checked between 19–38 weeks
of gestation in our outpatient clinic between November
2019 and November 2020 were included. If fetal thymus
measurement was included once in the pregnancy fol-
low-up, no re-measurement of the same patient in
another week of gestation was included. Multiple preg-
nancies, pregnancies with fetuses with known chromoso-
mal or major structural anomalies, preterm delivery (<37
weeks), intrauterine growth retardation, low birth
weight (<2500 g), macrosomia (>4500 g), pregnancies
with PPROM, chorioamnionitis, preeclampsia, and
insulin-dependent gestational diabetes were excluded
from the study. Also, the patients whose fetal thymus
measurements could not be performed due to fetal posi-
tion or maternal factors were not included. Fetal posi-
tion was considered insufficient provided that the thy-
mus could not be visualized due to shadowing of the sur-
rounding bones. 

Age, gravidity, parity, height, weight, body mass
index, and weeks of gestation of the pregnant patients
were recorded. The week of gestation was arranged
according to the first day of the last menstrual period of
the pregnant patient or due to the ultrasonography per-
formed in the first three months of the pregnancy. The
delivery process of the pregnant patients who had fetal
thymus measurement was followed up. Birth week, birth
weight and gender of the newborn, and any complica-

tions were recorded. Delivery information of the
patients who delivered in other centers was obtained by
phone calls. 

The patients, whose fetal thymus measurements
were performed starting from the 19 weeks of gestation,
were divided into five groups as Group 1 (19+0 – 22+6
weeks), Group 2 (23+0 – 26+6 weeks), Group 3 (27+0 –
30+6 weeks), Group 4 (31+0 – 34+6 weeks), and Group
5 (35+0 – 38+6 weeks), based on their monthly pregnan-
cy follow-ups.

All ultrasonographic examinations were performed
transabdominally using Voluson E8 (5-8 MHz 3D trans-
ducer General Electric Healthcare; Little Chalfont, UK)
device. Biometric measurements including biparietal
diameter (BPD), femur length (FL), and abdominal cir-
cumference (AC) were performed. As described by Yagel
et al., after the four-chamber view was obtained in the
upper abdomen transverse section and angled towards
the cranial, 3-vessel view was obtained and fetal thymus
measurements were performed by 2 experienced ultra-
sonographers.[10] Maximum thymus diameter in the
transverse section, the distance from the sternum to the
end of the thymus in the anterior-posterior section, the
distance between the sternum and the spine, thymus
perimeter, and thoracic circumference were measured
(Fig. 1). The ratio of thymic anteroposterior diameter to

Fig. 1. Ultrasonographic view of the fetal thymus at 27 weeks of ge-
station, showing the thymus (AO: ascending aorta; PA: main
pulmonary artery; VCS: superior vena cava; →→: thymus).
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thoracal anteroposterior diameter (thymus-thoracic
ratio) and the ratio of thymus perimeter to thoracic cir-
cumference (thymus perimeter/thoracic circumference)
was calculated. To create a nomogram for thymus size, a
linear regression relationship between fetal thymus
diameter and gestational age was calculated. The 5th,
50th, and 95th percentiles of thymic diameter for each
gestational age were calculated from the regression
equation.

Our study was planned by the Declaration of
Helsinki. This study was approved by Baflkent University
Review Board (project number= KA19/410, approval
date= 09.01.2020). Informed consent was obtained from
all patients participating in the study.

Statistical analyses

Assistance was received from Baflkent University
Statistics Unit to establish the sample size.
“Sonographic Measurement of Fetal Thymus Size in
Uncomplicated Singleton Pregnancies (2016 Wiley
Periodicals, Inc; VOL. 00, NO. 00, Month 2016)”
study is utilized.[9] Based on the sample calculation
results of this study, in which predicted mean and SD
of maximal diameter, perimeter, and thymus/thoracic
ratio, based on weeks of gestation and BPD were cal-
culated by the regression model, a total of 210 patients
with 95% CI and 90% power were determined to be
included in the study. G-Power 3.1 program was used
for sample size calculation. Statistical Package for the
Social Sciences (SPSS) 21.0 package program (IBM
Corp., Armonk, NY, USA) was used for statistical
analysis of the data. Categorical measurements were
summarized as numbers and percentages, while contin-
uous measurements were defined as mean and standard
deviation (median and range where necessary).
Descriptive statistics were performed. The strength of
association between fetal thymus transverse diameter,
thymus antero-posterior diameter, thymus perimeter
and biparietal diameter of the fetus was calculated by
using Spearman’s coefficient correlation. Linear
regression analysis was performed by matching the
gestational age with the fetal thymus measurements. 

Results
In this study, in which fetal thymus measurements of 210
patients were performed over one year, delivery infor-
mation of 16 patients could not be reached. Owing to

newborn birth weight below 2500 g in five patients and
above 4500 g in one patient, preterm delivery in two
patients (24 and 26 weeks), preeclampsia (1 eclampsia) in
two patients, and insulin-dependent diabetes mellitus in
one patient, these patients were excluded from the study.
Fetal thymus measurement could not be performed due
to fetal position (n=7), maternal obesity (n=5), or oligo-
hydramnios (n=2) in 14 patients who were in the last
trimester and were initially planned to be included in the
study (14/226, 6.25%). As a result, 184 pregnant
patients, who had fetal thymus measurement after 19
weeks of gestation and who had a healthy delivery at
term, were included in the study. There were 40 patients
in the 19–22 weeks group, 56 patients in the 23–26
weeks group, 35 patients in the 27–30 weeks group, 26
patients in the 31–34 weeks group, and 27 patients in
35–38 weeks group. Obstetric histories of the study
group were presented in Table 1. 

In Table 2, 5–95th percentile values of thymus meas-
urements according to weeks of gestation are demon-
strated. The 5th percentile of thymus transverse diame-
ter, antero-posterior diameter, perimeter, thymus anteri-
or-posterior diameter to thoracic diameter, and thymus
perimeter to thoracic circumference were 11.03 mm,
5.60 mm, 32.52 mm, 0.33, and 0.32 in Group 1; 13.53
mm, 7.66 mm, 43.67 mm, 0.34, and 0.32 in Group 2;
20.43 mm, 11.22 mm, 47.72 mm, 0.33, and 0.32 in
Group 3; 27 mm, 12.98 mm, 55.88 mm, 0.32, and 0.30
in Group 4, 28 mm, 13.59 mm, 63.4 mm, 0.32, and 0.30
in Group 5, respectively. Spearman’s rho correlation
coefficient were 0.879, 0.869, and 0.846 for thymus
transverse diameter, thymus anterior-posterior diameter,
and thymus perimeter, respectively (all p-values <0.001)
(Fig. 2). Thymus anterior-posterior diameter/thoracic
anterior-posterior diameter was 0.43±0.06 and mean thy-
mus perimeter/thoracic circumference was 0.42±0.06

Table 1. Obstetric and perinatal outcomes of the study group. 

Median maternal age, years (range) 31 (19–43)

Median gravidity, range 2 (1–8)

Median parity, range 1 (1–4)

Median BMI, kg/cm2 (range) 26.2 (16.8–50.4)

Median gestational age at admission, weeks (range) 26+3 (19+0–38+2)

Median gestational age at delivery, weeks (range) 38+5 (37+1–40+6)

Median birth weight, g (range) 3305 (2500–4260) 

Fetal gender (female/male), n 91/93
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during all weeks of gestation. As the week of gestation
progressed, a poor correlation of the thymus anterior-
posterior/thoracic diameter and thymus perimeter/tho-
racic circumference with BPD was observed. Spearman’s
rho correlation coefficients were 0.236 and 0.267,
respectively (all p-values <0.001) (Fig. 2).

As a result of linear regression analysis between thy-
mus measurements and BPD, the equations for the opti-
mal models are as follows: thymus transverse diameter=
-3.49+0.4×BPD (mm) (r=0.826, R2=0.682, p<0.001), thy-
mus anterior-posterior diameter= -2.48+0.22×BPD
(mm) (r=0.808, R2=0.653, p<0.001), thymus perimeter= -
14.37+1.21×BPD (mm) (r=0.814, R2=0.663, p<0.001),
thymus anterior-posterior diameter /thoracic diameter=
0.38+7.76E-4×BPD (r=0.213, R2=0.045, p=0.004) and
thymus perimeter/thoracic circumference= 0.35+1.02E-
3×BPD (r=0.263, R2=0.069, p<0.001) (Fig. 3). Thymus

transverse diameter, anterior-posterior diameter, and
perimeter increased linearly with increasing biparietal
diameter (BPD). 

Discussion
Thymus measurement is not routinely performed in
the fetal ultrasonographic examination. However,
knowledge of normal thymus size according to weeks
of gestation will enable the evaluation of thymic apla-
sia/hypoplasia.[1] Therefore, we presented the normal
range for fetal thymus measurements according to the
weeks of gestation in healthy singleton pregnancies in
this study. 

Fetal thymic function and volume depend on genet-
ic, nutritional, neural, endocrine, and immune factors.[11]

Factors that cause placental implantation changes such

Table 2. Percentiles of fetal thymus measurements according to gestational age groups. 

Percentiles

Gestational age group 5 10 25 50 75 90 95 

Group 1 (19–22 weeks), n=40 11.03 11.45 12.63 13.77 16.02 17.92 18.24

Group 2 (23–26 weeks), n=56 13.53 15.15 18.24 20.98 23.81 25.81 26.94

Group 3 (27–30 weeks), n=35 20.43 21.27 23.47 27.11 28.27 32.44 34.03

Group 4 (31–34 weeks), n=26 27.00 27.64 29.15 32.42 33.45 34.49 35.37

Group 5 (35–38 weeks), n=27 28.00 28.41 29.34 34.17 37.10 39.79 42.88

Group 1 (19–22 weeks), n=40 5.60 5.81 6.47 7.29 8.33 9.64 10.58

Group 2 (23–26 weeks), n=56 7.66 7.96 9.60 11.01 12.48 13.52 14.75

Group 3 (27–30 weeks), n=35 11.22 11.75 13.15 14.06 15.82 17.44 19.14

Group 4 (31–34 weeks), n=26 12.98 13.04 13.36 17.29 18.85 19.84 21.21

Group 5 (35–38 weeks), n=27 13.59 14.19 17.10 19.02 21.47 23.44 24.33

Group 1 (19–22 weeks), n=40 32.52 33.42 37.00 40.30 44.90 51.37 55.46

Group 2 (23–26 weeks), n=56 43.67 45.15 51.68 59.30 67.83 73.36 83.49

Group 3 (27–30 weeks), n=35 47.72 58.76 71.50 77.60 86.30 99.24 109.18

Group 4 (31–34 weeks), n=26 55.88 63.25 79.98 89.35 98.23 109.20 109.85

Group 5 (35–38 weeks), n=27 63.40 66.80 80.40 99.10 114.80 130.92 144.40

Group 1 (19–22 weeks), n=40 0.33 0.33 0.38 0.41 0.43 0.44 0.45

Group 2 (23–26 weeks), n=56 0.34 0.35 0.40 0.43 0.48 0.52 0.54

Group 3 (27–30 weeks), n=35 0.33 0.34 0.38 0.45 0.49 0.52 0.54

Group 4 (31–34 weeks), n=26 0.32 0.36 0.38 0.44 0.46 0.51 0.54

Group 5 (35–38 weeks), n=27 0.34 0.37 0.41 0.45 0.48 0.55 0.58

Group 1 (19–22 weeks), n=40 0.32 0.32 0.34 0.38 0.41 0.44 0.48

Group 2 (23–26 weeks), n=56 0.32 0.34 0.38 0.42 0.46 0.49 0.52

Group 3 (27–30 weeks), n=35 0.32 0.34 0.39 0.43 0.47 0.51 0.54

Group 4 (31–34 weeks), n=26 0.30 0.33 0.40 0.46 0.48 0.51 0.54

Group 5 (35–38 weeks), n=27 0.32 0.34 0.38 0.43 0.49 0.53 0.57
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Fig. 2. Thymus measurements according to gestational age groups.
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as hypoxia, maternal diabetes, preeclampsia, and
intrauterine growth retardation may induce fetal stress,
leading to thymocyte depletion, and consequently,
reduction in thymus size.[12] Since the detection of a small
thymus in pregnancies with growth retardation may be
an early indicator of adverse perinatal outcomes, it will
enable clinicians to manage these pregnant patients
more carefully, with necessary preventive measure-
ments.[13]

Therefore, to detect abnormal fetal thymus meas-
urements in pregnancy follow-ups in this study, we
determined the reference ranges of thymus size start-
ing from the 5th month in fetal ultrasonographic eval-
uation in healthy pregnancies. This can be easily used
in daily practice and is suitable for monthly follow-ups.

Many authors present different ultrasonographic
parameters in fetal thymus development. Thymus meas-
urement parameters can be 2 or 3 dimensional (volume
data set).[7–9,14] In Tai’s study, it was stated that measure-
ment of transverse diameter is more advantageous than
thymus perimeter and thymus/thoracic ratio in thymus
evaluation due to less interobserver variability.[14] On the
other hand, it has also been reported that the
thymic/thoracic ratio is a good predictor in the assess-
ment of thymus in diabetic pregnant patients.[7,15] Chaoui
et al. reported that the mean thymic/thoracic ratio in
healthy fetuses was 0.44, independent of gestational
age,[16] Also, in our study, the mean thymic/thoracic ratio
was 0.43; however, no stability was found during preg-
nancy similar to the Iran study.[7] Therefore, in our study,
we determined the reference range of 5 parameters
owing to short measurement time and practicality in
many cases in three-vessel cross-sections, with a non-
invasive cost-free method. On the other hand, measur-
ing only three parameters (thymus transverse diameter,
anterior-posterior diameter, and perimeter) that are
strongly correlated with gestational age may also be a
better choice to assess thymus size.

Fetal thymus localization may always not be possi-
ble in the early and last weeks of pregnancy depending
on fetal mobility, technique, and the characteristics of
the ultrasound device.[17] It was stated in 1989 that the
thymus gland could be seen from the 14th week of
pregnancy at a rate of 74%.[18]

Despite important factors such as variability of
thymic contours, the isoechoic structure of thymus and

fetal position, current developments in ultrasound
imaging have increased the visibility of the fetal thy-
mus and allowed it to be visualized at earlier weeks.[18–20]

It has been possible to visualize thymus 100% with the
utilization of methods such as high-resolution trans-
vaginal scan, thy-box (Doppler use), and 3D.[5,21] In the
study of Tangshewinsirikul et al., thymus measure-
ments were formulated according to weeks in healthy
fetuses between 17 and 38 weeks of gestation, and an
estimated reference range was determined. In this
study, it was reported that 1% of the measurement
could not be performed due to fetal position; however,
the trimester in which the measurements could not be
taken was not specified.[9] However, in our study, fetal
thymus could be visualized at a rate of 93.5%, similar
to the study of Cho et al.[1] All of the cases, whose meas-
urements could not be performed, were in the last
trimester and they were planned to be included in the
study in terms of fetal thymus evaluation only at a
glance. 

As a result of our study, we observed that all thymic
measurements (transverse diameter, anterior-posterior
diameter, perimeter) increase linearly as the week of
gestation progresses. In the study of Cho et al., the
authors determined that the transverse diameter of the
thymus at 33 weeks of gestation was similar in millime-
ters, while it was lower in earlier weeks, and it was
slightly higher than the week of gestation after 33
weeks.[1] In our study, while we observed the thymus
transverse diameter to be lower in millimeters com-
pared to the week of gestation before 27 weeks, it was
similar to the week of gestation after 27 weeks. It can
be considered that these differences may occur due to
ethnic or environmental changes as well as differences
in measurement methods.

In our study, in which the reference range of all
measurement parameters of the thymus was deter-
mined, we observed that thymic transverse diameter,
thymus anterior-posterior diameter, and thymus
perimeter nomograms were in high correlation
(0.85–0.87) as the week of gestation progressed, while
did not find ratio of thymic to thoracic anterior-poste-
rior diameter and ratio of thymus perimeter to thoracic
circumference nomograms useful. This ratio instabili-
ty might be related to the thymus measurement skills.
Research with larger series may bring about a more
stable ratio of thymic to thoracic diameter and thymic
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to the thoracic circumference. In some studies, thymus
transverse diameter is often used as the only parameter
due to its practicality and ease of measurement.[1,13,22,23]

However, studies are evaluating 2 or more thymus
parameters.[2,6,8,9,14,15] As a result, it is not evident which
measurement methods are more sensitive and valuable
in the evaluation of thymus aplasia. 

Including the small number of patients for each
week of gestation, being performed in a single-center,
and excluding 6.5% of the patients due to lack of meas-
urements are the main limitations of the study.
Multicentric studies involving large populations from
different regions and ethnic groups are needed on this
subject. On the other hand, measurement of the fetal
thymus by experienced specialists with standard meas-
urement techniques in selected healthy singleton preg-
nancies is the strength of the study.

Conclusion
There are a limited number of studies on this subject,
and the reference range for fetal thymus gland measure-
ments in our country has not been determined yet. We
consider that this study will contribute to the evaluation
of abnormal thymus by determining the normal range
for fetal thymus measurements according to the weeks
of gestation. 
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Introduction
Autosomal trisomy is a genetic disorder that occurs as a
result of nondisjunction in the maternal meiotic phase.
Trisomy 13, 18 and 21 are the most commonly diagnosed
types of autosomal trisomy. Sex chromosome trisomies
such as XXX (triple X syndrome), XXY (Klinefelter syn-
drome) and XYY (XYY syndrome) are caused by parental
meiotic nondisjunction or postzygotic nondisjunction.
These chromosomal aberrations are seen very rarely as
double aneuploidy with an incidence of less than 1 in
30,000 births.[1] Clinical features and prognosis are not
well known in such cases, due to the scarce availability of
follow-up data and the limited number of cases reported
in the literature. In this case report, a prenatally diagnosed
fetus with 48,XYY,+18 karyotype is presented.

Case Report
A 31-year-old, gravida 2, abort 1 woman was referred to
the Perinatology Outpatient Clinic of Tepecik Training
and Research Hospital due to fetal cystic hygroma at 13
weeks gestation. Prenatal ultrasonographic examination
revealed cystic hygroma, cleft lip and palate, and club-
foot (Fig. 1). QF-PCR examination of chorionic villus
sampling material detected the chromosome 18 markers
as 1:1:1 and 2:1. This result was compatible with
Trisomy 18. QF-PCR result of the patient's sex chromo-
somes was also found to be consistent with XXY.
Afterward, FISH analysis was performed on the chorion-
ic villus sampling material, and probes related to chro-
mosome 18 had 3 detected signals, probes related to
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Abstract
Objective: Double aneuploidy cases involving autosomal and sex chromosomes are very rare. Therefore, it is difficult to determine the clinical
features and prognosis of these cases. In this case, a fetus with 48,XYY,+18 karyotype is presented. 

Case: Cystic hygroma, cleft lip and palate, and clubbed foot were detected in the prenatal ultrasonographic evaluation of a 31-year-old pregnant
woman at 13 weeks of gestation. Chorionic villus sampling revealed double aneuploidy including Klinefelter and Edwards syndromes. The
molecular result was consistent with the occurrence of nondisjunction error involving chromosome 18 in maternal meiosis I (mat MI) but the
finding of the extra X chromosome could not be fully explained. Post-abortion fetal pathology specimen confirmed prenatal diagnosis. 

Conclusion: Double aneuploidy cases may rarely present with structural anomalies due to maternal meiosis error, without advanced maternal
age, as in this case. 
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chromosome X had 2 detected signals, and probes relat-
ed to chromosome Y had 1 detected signal. These stud-
ies showed that the prenatal result is consistent with
48,XXY,+18 (Figs. 2 and 3). Chromosome analysis was
performed from the mother and father's peripheral
blood. Both of mother and father’s peripheral blood
chromosomal analyses showed a normal karyotype. The
molecular results, along with the 48,XXY,+18 karyotype,
were compatible with the occurrence of nondisjunction
error involving chromosome 18 in maternal meiosis I
(mat MI) but the finding of the extra X chromosome
could not be fully explained. Nondisjunction of XXY
chromosome might be related to maternal meiosis 1 or
maternal meiosis 2 (mat MI or MII) (Table 1). The par-
ents opted for termination of pregnancy at 14 weeks of
gestation. Images of the anatomic specimen were not
available as termination was performed elsewhere. Post-
abortion fetal pathology specimen evaluation confirmed
prenatal diagnosis.

Discussion
The present case was prenatally identified with two ane-
uploidies involving Klinefelter syndrome and trisomy 18

and ultrasound findings with cleft lip and palate, clubbed
foot, and cystic hygroma. The occurrence of double
aneuploidy in the same fetus is known to be an uncom-
mon phenomenon. The first case with autosomal and
sex chromosomal anomalies (48,XXY,+21) was present-
ed by Ford et al. in 1959.[2] Since double aneuploidy
cases usually result in abortion, there are few cases
reported in the literature. Diego-Alvarez et al. reported
the rate of double aneuploidy 2.18% among 321 kary-
otyped spontaneous abortions between 4 and 24 weeks
of gestation.[3] However, the expected frequency of dou-
ble aneuploidy among very early spontaneous abortions
is thought to be higher than the observed one.
Therefore, the occurrence of clinically undetected preg-
nancy losses might be the main reason of the scarcity of
data on such rare aneuploidies. Furthermore, advances
in ultrasonographic devices and screening for aneu-
ploidy over the years provide improvements in the pre-
natal diagnosis of these cases.

The most frequently reported double aneuploidies
in live births involve sex chromosomes combined with
either trisomy, 13, 18, or 21.[4] Thus far, a total of 16
case reports in the literature described the combination
of trisomy 18 and Klinefelter syndrome. The diagnosis

Fig. 1. Prenatal ultrasound findings at 14 weeks of gestation. (a) Cystic hygroma, (b) clubbed foot, (c) cleft lip and palate.

a b c

Table 1. Molecular analysis of 18 and X chromosomes with polymorphic markers. mat MI, maternal meiosis I nondisjunction error; mat MII,
maternal meiosis II nondisjunction error. 

Locus 18C 18D 18B 18M 18J XY2 X3 X9 Xq26.2

Fetus 321-325-325 364-371-388 209-209-216 369-369-384 457-457-461 193-209-209 286-286 331-331 144-148

Maternal 325-325 371-388 209-216 368-384 457-461 197-209 286-286 331-331 144-148

Paternal 320-320 362-406 215-236 368-371 457-464 192-203 293 325 147

Result mat MI mat MI or MII
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Fig. 2. Positive quantitative fluorescent polymerase chain reaction results with extra short tandem repeat markers in 48,XXY,+18: Trisomy 18
is identified by a trisomic diallelic pattern for D18S978, D18S535, GATA178F11, and D18S976 (≥1.8) and a trisomic triallelic pattern
for D18S386 (1:1:1). XXY is identified by a trisomic diallelic pattern for Amelogenin, T3:3X,XY2,ZFYX,T1:7X and XY3.
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was made postnatally in most of the cases. Only four
(%25) of these fetuses were diagnosed during the pre-
natal period (Table 2). Van Ravenswaaij-Arts et al.
performed amniocentesis at 31 weeks of gestation, due
to polyhydramnios and fetal growth retardation, bilat-
eral cleft lip on ultrasound. The sample analyzed
revealed a 48,XXY,+18 karyotype that was initially
misinterpreted as pseudomosaicism.[5] Komwilaisak et
al. reported a 33-week fetus with ultrasound findings of
large for the date, single umbilical artery with the
absence of the left umbilical artery, polyhydramnios,
and fetal growth restriction. Karyotyping from the cor-
docentesis led to the diagnosis of 48,XXY/+18, which
was confirmed after delivery of the fetus.[6] Begam et al.
presented a case of 34 weeks with several markers of
chromosomal anomalies including choroid plexus cyst,
severe asymmetrical intrauterine growth restriction,
strawberry-shaped head, micrognathia, cerebellar
hypoplasia, membranous ventricular septal defect,
bilateral clubfeet, clinodactyly, and pectus excavatum.
Amniocentesis and cytogenetic analysis of their case
revealed double aneuploidy of both trisomy 18 and
Klinefelter syndrome, 48,XXY+18.[7] Chen et al. deliv-
ered a fetus at 22 weeks of gestation with clenched
hands, arthrogryposis of the left wrist, aplasia of the
left thumb, micrognathia, low-set ears, hypertelorism,
rocker-bottom feet, and a normal penis. Cytogenetic
analysis of cultured amniocytes revealed a karyotype of
48,XXY,+18.[8]

Taken together, infants or fetuses with a karyotype
of 48,XXY,+18 may present typical abnormalities of
trisomy 18 and Klinefelter syndrome. The most com-
mon findings were growth restriction, heart defects,
micrognathia,[8] suggesting the clinical picture is domi-
nated by the symptoms associated with trisomy 18.
Among all prenatally detected cases, the diagnoses
were possible in the second or third trimester of preg-
nancy. In literature, however, this is the first reported
case of 48,XXY,+18 syndrome detected in the first
trimester of pregnancy by chorion villus sampling.
Most of the mentioned findings in previous cases were
not present in our case due to the diagnosis in the early
weeks of gestation. But it should also be kept in mind
that some associated structural anomalies of
48,XXY,+18 syndrome could be demonstrated before
routine mid-trimester anomaly scan.

It has been found that the extra chromosomes in
double aneuploidy are almost always of maternal ori-
gin. Similarly, extra chromosomes in our case were
originated from meiosis 1 for chromosome 18 and
meiosis 1 and 2 for chromosome X. The most pro-
posed explanation for the cause of nondisjunction was
advanced maternal age. It has been demonstrated that
maternal age in double trisomy cases is significantly
higher than that for single trisomy cases.[9] In contrast
to the literature, we did not find maternal age as a con-
tributing factor for the development of nondisjunction.

There was great variation in neonatal survival of
fetuses with a double aneuploidy. Hou reported a case
with the longest survival. In his report, a male fetus was
delivered at 39 weeks of gestation with growth restric-
tion and multiple structural anomalies including VSD,
PDA, PS, facial dysmorphism, micrognathia, micro-
cephaly, single umbilical artery, congenital diaphrag-
matic hernia, left renal hypoplasia, right hydronephro-
sis, clenched hands, clinodactyly, inguinal hernia, high-
arched palate, and cryptorchidism. Cytogenetic analy-
sis of that case revealed double aneuploidy of both tri-
somy 18 and Klinefelter syndrome, 48,XXY+18, and
remained alive up to 21 months. All other antenatally
reported cases were terminated or resulted in neonatal
death.[8]

Fig. 3. Interphase FISH analysis of direct chorionic villus sampling
preparation demonstrating centromere-specific probe signals
for chromosomes 18, X  and Y. All  20 interphase cells analy-
zes contained two signals for X, one signal for Y and three
signal for 18. These results are consistent with Klinefelter syn-
drome with Edwards syndrome.
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Conclusion
In conclusion, we presented a rare case of double aneu-
ploidy (48,XXY,+18) with cystic hygroma, cleft lip and
palate, and clubfoot diagnosed at early weeks of gesta-
tion. In this case, extra chromosomes were of maternal
origin but not associated with advanced maternal age.
Therefore, the possibility of this rare chromosomal
abnormality should be considered in the differential
diagnosis of structural malformations in the first
trimester of pregnancy even in the absence of advanced
maternal age.
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Prenatal diagnosis of Galen vein aneurysm: 
when to deliver? 
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İDİDİD

Introduction

Galen vein aneurysm is a rare occurrence involving
cerebral vessels and leading to a high output cardiac fail-
ure, potentially leading to fetal demise. We report a case
that highlights the difficulty in the clinical management
of this entity.

Case Report

A 23-year-old G1P0 spontaneous pregnancy was
referred at 28 WA for a Galen vein aneurysm. The
ultrasound finding included a tubular irregular vascular
structure (35×14 mm in diameter) with a turbulent
flow, occupying the central part of the head (Fig. 1).

Biometry was around the 20th percentile. Cardiac
overload was evident, with a spherical shape heart,
dilated neck vessels, and tricuspid regurgitation. At 33
weeks, IUGR was more obvious, reaching the 10th
percentile for all the biometric parameters. Umbilical
artery Doppler then displayed an absent diastolic flow;
and ductus venosus revealed an abnormal a wave. Mid-
cerebral artery Doppler was measurable despite the
aneurysm and remained in the normal range. After 48
hours in-hospital surveillance by non-stress tests twice
daily, she had a cesarean section due to a persistent
non-reactive fetal heart rate, with a pathologically
reduced variability. The baby weighed 1800 g and was
doing relatively well, with a 5-minute Apgar score of 9.
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Abstract
Objective: Prenatal diagnosis of Galen vein aneurysm using color Doppler has become relatively easy. Management and timing of delivery is
however challenging because of cardiac function deterioration. Ultrasound follow-up is essential to detect signs of fetal cardiac failure which
must be weighed against risks of prematurity. Postnatal deterioration of the vital signs can follow a short period of improvement after birth.
This report illustrates the many pitfalls that could affect the final outcome, raising the issue of the proper timing for delivery. 

Case: A 23-year-old G1P0 spontaneous pregnancy was referred at 28 WA for a Galen vein aneurysm. The ultrasound finding included a 35 by
14 mm vascular structure with a turbulent flow, occupying the central part of the head. After 48 hours in-hospital surveillance through non-stress
tests twice daily, she had a cesarean section due to a persistent non-reactive fetal heart rate, with absent variability. Unfortunately, despite a sta-
ble state for the first ten days, the baby’s cardiac function deteriorated abruptly on day 11, and the baby died of heart failure despite medical man-
agement.  

Conclusion: The timing of delivery in cases with Galen vein aneurysm is challenging mainly in the case of premature babies, as the prognosis
is globally bad. Postnatal deterioration of the vital signs can follow a short period of improvement after delivery. 

Keywords: Fetal, Galen vein aneurysm, malformation, prematurity, ultrasound.
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As the baby was stable for the first 48 hours, occlu-
sion of the aneurysm by interventional radiology was
postponed until reaching a weight of 2500 g. This
decision was based on literature review—expert opin-
ions from centers having a relatively extensive experi-
ence in cases of Galen vein aneurysm—and furtherly
based on the preference of our radiology team.
Unfortunately, despite a stable neonatal condition for
the first ten days, the baby’s cardiac function deterio-
rated abruptly on day 11, and the baby died of heart
failure despite medical support. This case raises the
question regarding the timing of delivery and schedul-
ing the interventional radiology procedure, with both
prenatal and postnatal outcomes being at risk for these
babies. This case report has been approved and regis-
tered by our institution’s review board under the num-
ber CEHDF-899.

Discussion
Despite its rarity, Galen vein aneurysm represents the
most frequent cerebral arteriovenous malformation
detected prenatally, and approximately 30% of all
pediatric vascular malformations. The prognosis
depends on gestational age at diagnosis and aneurysm
size.[1] Tricuspid regurgitation, major brain lesion and
volume of the lesion on MRI are also associated with a
poor outcome.[2] Prognosis also depends upon prema-
turity as most babies are delivered because of the risk
of heart failure.

Some cases present regression following delivery,
suggesting a more conservative approach after deliv-
ery.[3] In our case, despite a relatively favorable postna-
tal outcome, a rapid deterioration of the cardiac status
occurred after 11 days. A similar case has been report-
ed by Cherif et al., who evidenced that after an initial
period of improvement, the cardiac status deteriorated
suddenly on day 14, which led to fetal death on day 36
despite medical treatment; the authors concluded that
heart failure can occur much after the first days of life.[4]

Embolization is a therapy of choice; the results are
variable as a few authors report high failure rate and
neonatal death.[1,5]

Prognostic features on ultrasound have been
reported, and include mapping of intracranial feeding
arteries, assessment and measurement of flow in the
straight sinus, existence of ‘steal’ retrograde aortic

flow, and the appearance of high-output cardiac state.[6]

The related outcome appears poor, with only about
30–50% of patients diagnosed with the condition being
alive without mental impairment.[1,2] Deciding for
delivery to allow radiology intervention appears to
have a limited impact due to the existing serious prog-
nosis involved, and the timing of this decision can be
challenging. 

Conclusion
The timing of delivery in cases with Galen vein
aneurysm is challenging mainly in the case of premature
babies, as the prognosis is globally bad. Postnatal deteri-
oration of the vital signs can follow a short period of
improvement after delivery.
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Fig. 1. Cerebral central hypoechoic vascular structure, with turbu-
lent flow.
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Bladder dissection for cesarean hysterectomy in case
of severe placenta percreta: tips and tricks 
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İDİD

Introduction
Placenta accreta spectrum (PAS) is a complication of
pregnancy characterized by an abnormal adherence of
the placenta to the uterine wall. Recently, Einerson et al.
argued that PAS exists as a disorder of defective decidua
and uterine scar dehiscence, not as disorder of destruc-
tive trophoblast invasion.[1] PAS can be classified clinical-
ly and radiologically by its histopathologic grade, in pla-
centa accreta, increta and percreta.[2,3]

PAS is associated with high risk of maternal morbid-
ity, and the severity of the complications varies accord-
ing to the depth of villous invasion.[2,4] The gold standard
approach for PAS is cesarean hysterectomy performed
at around 32–34 weeks according to the severity of the
condition.[2,5,6] Different surgical techniques have been
suggested in order to improve maternal outcome and
reduce blood loss.[7] Bladder dissection is often the most

prolonged surgical time, may be associated with pro-
tracted venous bleeding, and therefore requires meticu-
lous dissection.[7]

Here, we report a severe case of placenta percreta in
order to present our surgical approach for bladder dis-
section.

Case Report
A 35-year-old woman was referred to our institution at
29 weeks of gestation for suspected placenta accreta and
frank hematuria. She had two prior cesarean deliveries at
term, and one prior abortion with surgical evacuation in
her history. Ultrasound examination showed placenta
previa with presence of placenta lacunae, loss of the clear
space, increased vascularity and disruption of the blad-
der-myometrial interface with suspicious of bladder and
cervical invasion (Fig. 1). MRI showed uterine bulging,
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Abstract
Objective: In this article, we report a severe case of placenta percreta in order to present our surgical approach for bladder dissection in a
pregnancy with placenta accreta spectrum (PAS). 

Case: Bladder dissection was performed using bipolar forceps and bipolar scissors and with a meticulous lateral-to-medial dissection on each
side. 

Conclusion: We recommend electrodissection of the bladder using bipolar forceps. Bipolar device may indeed help in the hemostasis of the
placenta vessels while performing the bladder dissection. 

Keywords: Placenta previa, accreta, hysterectomy, postpartum hemorrhage.
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focal interruption to myometrial wall and bladder inva-
sion of the placental tissue.

A cesarean hysterectomy at 32 weeks was planned.
At the time of intervention, a cystoscopy was per-
formed and ureteral stents were placed. The cys-
toscopy showed placental vessels on the posterior wall
of the bladder with no trigone involvement.

Midline access was performed and showed placenta
accreta with lateral and anterior invasion. Hysterotomy
was made vertically toward the fundus to deliver the
fetus avoiding the placenta. Then, the bladder flap was
ligated to the skin.

Superior devascularization was then performed
with ligation of the round ligaments and utero-ovarian
pedicles bilaterally. The uterus was then skeletonized
down to the cardinal ligaments and retroperitoneal dis-
section was performed. We also performed peritoneal
dissection to locate the bifurcation of the common iliac
arteries and the ureters. The internal iliac artery was
then ligated bilaterally. Bladder dissection was per-
formed using bipolar forceps and bipolar scissors.
Meticulous lateral-to-medial dissection on each side
was performed (Supplementary material: S-Video 1).
Then, an adequate exposure for vault entry was creat-
ed and the main uterine artery pedicles were ligated.
The colpotomy was performed with circumferential
incision around the cervicovaginal margin, the vaginal
angles were ligated and vaginal vault closed after
removal of the uterus (Fig. 2). 

Discussion
Bladder dissection is the most high-risk step at the time
of cesarean hysterectomy for placenta accreta. The risk
of massive bleeding is high and any inadvertent injury
to the blood vessels may lead to a massive life-threat-
ening hemorrhage. In this video article, we recom-
mend electrodissection of the bladder using bipolar
forceps. Bipolar device may indeed help in the hemo-
stasis of the placenta vessels while performing the blad-
der dissection, and should be used as gold standard
technique over monopolar cautery that can lead to ves-
sel injury. Notably, placenta previa and accreta are also
characterized by newly formed blood vessels. The
newly formed feeding blood vessels as a result of ‘neo-
vascularization’ lack the tunica media (i.e. the muscle
layer) and, therefore, may not be amenable for tradi-

tional hemostatic measures such as sutures or
diathermy, which are dependent on the tunica media.
This can result in torrential bleeding during a hys-
terectomy, and higher risk of damage to adjacent
organs such as the bladder or ureters.[8]

Fig. 1. Vascularity and disruption of the bladder-myometrial inter-
face.

Fig. 2. Uterus after hysterectomy and invasion.
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Conclusion
In summary, we provided surgical technique details
regarding hemostasis of the placenta vessel at level of
bladder at the time of cesarean hysterectomy for placen-
ta accreta using bipolar device.
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