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Introduction: To compare the clinical, laboratory, and obstetric characteristics of multiple pregnancies conceived through as-
sisted reproductive technology (ART) and spontaneous conception (SC) that resulted in second-trimester abortion or stillbirth. 
Methods: This retrospective study was conducted at a tertiary research hospital between January 2019 and December 2024. 
Multiple pregnancies complicated by abortion or stillbirth occurring between 14 and 28 weeks of gestation were included 
in this study. Singleton and higher-order multiple pregnancies, as well as pregnancies complicated by pregestational dia-
betes mellitus or chronic hypertension, were excluded from the study. Patients were grouped according to the mode of 
conception (ART vs. SC). Demographic characteristics, obstetric history, clinical signs, laboratory findings, and progesterone 
use were compared between the groups. 
Results: A total of 64 women were included, comprising 30 ART-conceived and 34 spontaneously conceived multiple preg-
nancies. Maternal age, gestational age at pregnancy loss, history of vaginal delivery, and history of abortion were similar 
between the groups (all p>0.05). White blood cell counts and rates of positive vaginal cultures did not differ significantly. 
However, median C-reactive protein levels were significantly higher in the ART group than in the SC group (9.25 vs. 1.33 mg/
dL; p=0.001). Progesterone use was significantly more frequent in ART-conceived pregnancies than ART-conceived pregnan-
cies (90% vs. 21%, p=0.001). No significant differences were observed in the rates of vaginal bleeding, pelvic pain, membrane 
rupture, or cervical dilatation. 
Discussion and Conclusion: Second-trimester abortion and stillbirth in multiple pregnancies showed largely similar clin-
ical and obstetric characteristics, regardless of the mode of conception. Elevated inflammatory markers in ART-conceived 
pregnancies may indicate distinct underlying mechanisms and warrant further investigation in larger prospective studies.
Keywords: Assisted reproduction technologies; multiple pregnancies; second-trimester abortion; spontaneous conception; 
stillbirth.

The widespread use of ovulation induction (OI) methods 
and assisted reproductive technology (ART) has led 

to an increase in the incidence of multiple pregnancies 
[1]. Women undergoing OI have an approximately 6% 

likelihood of conceiving twins or higher-order multiples, 
while those using ART have a risk of 35% or more [2,3]. 
Existing studies comparing pregnancies achieved 
through in vitro fertilization (IVF) with those conceived 
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spontaneously still it remains unclear whether ART-
conceived multiple pregnancies carry additional maternal 
and neonatal risks compared to multiple pregnancies 
conceived spontaneously [4,5]. Women with twin 
pregnancies conceived through ART are at an increased 
risk of preterm delivery, medical complications such as 
hypertensive disorders and gestational diabetes mellitus, 
placental abnormalities, and delivery by cesarean section. 
However, this knowledge is limited by the heterogeneity 
of study designs, incomplete data on key factors, and 
reliance on aggregate data, which restricts the adjustment 
for confounders [5].

Despite these observations, data specifically focusing 
on adverse outcomes that occur during the second 
trimester remain limited. Most of the studies comparing 
maternal and neonatal outcomes in ART-conceived versus 
spontaneously conceived multiple pregnancies report 
higher rates of hypertensive disorders, preeclampsia, 
preterm birth, and cesarean delivery in ART pregnancies; 
however, the findings are inconsistent and often limited 
by substantial heterogeneity in study design and residual 
confounding [6–8]. Systematic reviews and large cohort 
studies have emphasized the lack of detailed information 
on pregnancy losses, including second-trimester abortion 
and stillbirth, and the restricted ability to adjust for key 
maternal, obstetric, and placental factors [6,9]. Consequently, 
it remains unclear whether ART independently contributes 
to adverse second-trimester outcomes in multiple 
gestations or whether these risks are primarily attributable 
to underlying maternal characteristics and pregnancy-
related complications [6–9].

This retrospective study aimed to compare multiple 
pregnancies conceived through ART with those occurring 
spontaneously that resulted in abortion or stillbirth during 
the second trimester.

Materials and Methods 
This study was conducted at Zeynep Kamil Women 
and Children Diseases Training and Research Hospital 
between January 2019 and December 2024. Patients with 
multiple pregnancies that resulted in abortion or stillbirth 
in the second trimester (between 14 and 28 weeks’ 
gestation) were included in the study. Dichorionic and 
monochorionic twin pregnancies were also considered. 
Singleton, triplet, or higher-order pregnancies; 
monochorionic twins; and maternal morbidities such 
as pregestational diabetes mellitus or a history of 
hypertension were excluded from the study. Chorionicity 
was diagnosed based on ultrasound findings obtained 
before 14 weeks of gestation.

By reviewing the medical profiles of eligible patients, age, 
gestational week, gravidity, history of vaginal delivery and 
abortion, levels of white blood count (WBC), C-reactive 
protein (CRP), positive vaginal culture, antibiotherapy, 
presence of vaginal bleeding, pelvic pain, membrane 
rupture, cervical dilatation, and anamnesis of progesterone 
use were recorded. The patients were grouped according 
to their mode of conception: Spontaneous or ART. The 
groups were compared in terms of baseline characteristics, 
clinical signs, symptoms, and laboratory findings.

Ethical Permission
The study protocol was approved by the Ethics Committee 
of Zeynep Kamil Women and Children Diseases Training 
and Research Hospital (Date: March 20, 2024 No: 72/2024). 
The study was conducted in accordance with the principles 
of the Declaration of Helsinki and relevant national and 
institutional regulations. Written informed consent was not 
obtained from the patients, as the retrospective design of 
the study rendered it unnecessary, in accordance with the 
regulations of the ethics committee.

Statistical Analysis
Statistical analyses were performed using the appropriate 
statistical software. Continuous variables were assessed 
for normality using visual methods, including histograms 
and analytical tests. Variables with a normal distribution, 
including maternal age, gestational age, and WBC 
count, are presented as mean±standard deviation and 
were compared using the independent samples t-test. 
Despite the relatively limited sample size, these variables 
demonstrated an approximately normal distribution on 
visual and analytical assessments and were therefore 
considered suitable for parametric analyses. CRP values 
did not meet parametric assumptions and were therefore 
expressed as median (minimum–maximum) and analyzed 
using the Mann–Whitney U test. Categorical variables 
are presented as numbers and percentages and were 
compared using the Pearson Chi-square test according to 
the expected cell counts. Comparisons were performed 
between the ART and spontaneous conception (SC) groups. 
All tests were two-sided, and a p<0.05 was considered 
statistically significant.

Results
Eighty-eight women with multiple pregnancies whose 
pregnancies resulted in abortion between 14 and 28 weeks 
of gestation were identified from hospital records. After 
excluding eight triplet pregnancies and 16 monochorionic 
twins, 64 women who met the inclusion criteria were 
enrolled in the main analysis, comprising 30 patients who 
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conceived through ART and 34 patients with SC. Within the 
ART group, 24 pregnancies resulted from IVF and six from 
intrauterine insemination.

The baseline demographic characteristics were 
comparable between the two groups. The mean maternal 
age was 31.2±6.1 years in the ART group and 29.0±5.8 
years in the SC group, with no statistically significant 
difference between the groups (p=0.149). Similarly, the 
mean gestational age at pregnancy loss was comparable 
between the ART and SC groups (19.4±2.3 vs. 19.2±2.2 
weeks, respectively; p=0.772). Regarding obstetric history, 
prior vaginal delivery was reported in 47% of women 
in the ART group and 43% in the SC group, without a 
significant difference (p=0.765). A history of abortion was 
observed in 17% of patients in the ART group and 12% 
in the SC group, which was also not statistically different 
between the groups (p=0.573) (Table 1).

The clinical signs, symptoms, and laboratory findings are 
summarized in Table 2. The mean WBC counts were similar 
between the ART and SC groups (13.5±5.4 vs. 12.0±3.1×103/

µL, respectively; p=0.164). In contrast, the median CRP level 
was significantly higher in the ART group than in the SC 
group (9.25 vs. 1.33 mg/dL; p=0.001).

The rate of positive vaginal cultures did not differ 
significantly between the ART and SC groups (33% vs. 27%, 
p=0.445). Similarly, no statistically significant differences 
were found in vaginal bleeding (33% vs. 27%, p=0.549), 
pelvic pain (43% vs. 47%, p=0.862), or cervical dilatation 
(37% vs. 29%, p=0.537). Although membrane rupture 
occurred more frequently in the ART group compared 
to the SC group (66% vs. 44%), this difference was not 
statistically significant (p=0.071). Likewise, antibiotherapy 
was administered more often in the ART group (90% vs. 
74%, p=0.092).

Progesterone use was significantly more common in the 
ART group than in the SC group (90% vs. 21%, p=0.001). 
Overall, except for higher CRP levels and progesterone use 
in the ART group, the clinical and laboratory characteristics 
were largely similar between groups.

Discussion
In this retrospective study, we compared multiple 
pregnancies conceived through ART with those conceived 
spontaneously that resulted in second-trimester abortions 
or stillbirths. Baseline demographic and obstetric 
characteristics, including maternal age, gestational age at 
loss, and obstetric history, were comparable between the 
groups. These findings suggest that maternal background 
characteristics alone may not account for differences 
in second-trimester pregnancy loss among multiple 
gestations, consistent with previous cohort studies 
indicating similar maternal profiles between ART and SC 
twin pregnancies after the first trimester [6–9].

Our finding of higher median CRP levels in the ART group is 
biologically plausible, given the recognized role of systemic 
inflammation in adverse pregnancy outcomes, including 
miscarriage and preterm delivery. Elevated CRP levels have 
been linked to subclinical intrauterine inflammation and 
adverse obstetric outcomes, such as preterm labor and 
membrane rupture in multiple gestations, supporting the 
concept that inflammatory pathways may contribute to 
pregnancy loss, even in the absence of overt infection on 
vaginal culture. Recent evidence also suggests that markers 
of systemic inflammation, such as CRP, can help predict poor 
obstetric outcomes in twin pregnancies, particularly preterm 
delivery and cervical changes, although the evidence 
remains limited and heterogeneous across populations [10].

While studies consistently show worse maternal and 
neonatal outcomes in ART-conceived twin pregnancies than 

Table 1. Baseline demographic characteristics of the ART and SC 
groups

 Variables ART (n=30) SC (n=34) p*

Age (years)1 (mean±SD) 31.2±6.1 29.0±5.8 0.149

Gestational week1 (mean±SD) 19.4±2.3 19.2±2.2 0.772

History of vaginal delivery2, n (%) 13/30 (43) 16/3 (47) 0.765

History of abortion2, n (%) 5/30 (17) 4/34 (12) 0.573

*: p<0.05. 1: Independent Sample t-test; 2: Pearson Chi-square test. ART: Assisted 
reproductive techniques; SC: Spontaneous conception; SD: Standard deviation. 

Table 2. Comparison of clinical signs, symptoms, and laboratory 
findings between the ART and SC groups

Variables ART (n=30) SC (n=34) p*

WBC1 ×1000 (mean±SD) 13.5±5.4 12.0±3.1 0.164

CRP2 mg/dL, median
(min-max)

9.25
(0.4–174)

1.33
(0.1–33)

0.001

Positive vaginal culture3, (n, %) 10/30 (33) 9/34 (27) 0.445

Antibiotherapia3, (n, %) 27/30 (90) 25/34 (74) 0.092

Vaginal bleeding3, (n, %) 10/30 (33) 9/34 (27) 0.549

Pelvic pain3, (n, %) 13/30 (43) 14/34 (47) 0.862

Membrane rupture3, (n, %) 20/30 (66) 15/34 (44) 0.071

Cervical dilatation3, (n, %) 11/30 (37) 10/34 (29) 0.537

Progesteron use3, (n, %) 27/30 (90) 7/34 (21) 0.001

*: p<0.05. 1: Independent sample t-test; 2: Mann–Whitney-U test; 3: Pearson 
Chi-square test. ART: Assisted reproductive techniques; SC: Spontaneous 
conception; WBC: White blood cell count; CRP: C-reactive protein; SD: Standard 
deviation.
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in SC twins, many of these findings relate to late gestational 
complications, such as preeclampsia, gestational diabetes, 
and preterm birth, rather than specifically to mid-trimester 
losses. A large population-based cohort study demonstrated 
increased odds of hypertensive disorders, gestational 
diabetes, placenta previa, and emergency cesarean delivery 
in ART twins compared to SC twins, highlighting the broader 
obstetric risk profile associated with ART and multiple 
gestations [11]. Another large meta-analysis reported that 
ART is associated with poorer perinatal outcomes and higher 
rates of complications, such as low birth weight and stillbirth, 
although this effect is often mediated by factors, including 
multiple pregnancies and maternal characteristics [9].

Evidence from epidemiological studies confirms that ART 
significantly increases the incidence of twin and higher-
order multiple gestations, which are inherently high-risk 
pregnancies with elevated rates of obstetric complications 
and perinatal mortality compared to singleton pregnancies 
[12]. Twins have a higher risk of preterm birth, low birth 
weight, placental abnormalities, and fetal loss, reinforcing 
the idea that gestational multiplicity, not just the mode of 
conception, plays a major role in adverse outcomes [13].

Notably, large twin cohort analyses have shown that once 
confounding factors are adjusted for, many of the adverse 
outcomes attributed to ART diminish, although some 
risks, such as gestational hypertension and preeclampsia, 
remain elevated [7]. These findings highlight the complexity 
of distinguishing between the direct effects of ART and 
the indirect effects mediated by twinning and underlying 
infertility factors, a dilemma also reflected in studies examining 
congenital anomalies, where most associations with ART are 
mediated by an increase in multiple gestations [11,14].

In our study, except for CRP levels and progesterone use, 
the clinical symptoms and laboratory markers did not 
differ significantly between the groups. The similar rates of 
vaginal bleeding, pelvic pain, and cervical dilatation suggest 
that the clinical presentation of second-trimester loss may 
be comparable regardless of the conception method, 
consistent with observations in prior clinical research 
showing overlapping obstetric manifestations between ART 
and SC pregnancies [11,15]. Although membrane rupture and 
antibiotherapy rates did not reach statistical significance, 
the numerically higher frequencies observed in the ART 
group may suggest a potential clinical tendency toward 
increased inflammatory or infectious processes during these 
pregnancies. However, these findings should be interpreted 
cautiously, given the relatively limited sample size.

Progesterone supplementation, which is widely used in ART 
cycles for luteal support, was significantly more prevalent 

in the ART group. While progesterone may protect against 
early pregnancy loss in some settings, its impact on later 
abortion or stillbirth in multiple pregnancies is not well-
defined, and current evidence does not support a causal 
role in promoting mid-trimester pregnancy loss.

Our findings suggest that ART-associated multiple 
pregnancies may not be intrinsically predisposed to worse 
second-trimester outcomes than SC multiple pregnancies, 
except possibly through increased systemic inflammation, 
as reflected by CRP levels. However, the broader literature 
indicates that ART and twin gestations carry an increased 
risk of later obstetric complications, which may influence 
outcomes through indirect pathways or confounding 
maternal factors, such as age or underlying infertility.

The strengths of this study include its focus on an 
understudied outcome, second-trimester abortion, and 
stillbirth within ART versus SC twin pregnancy cohorts and 
detailed clinical and laboratory characterization.

Limitations
This study has several limitations, including the retrospective 
design, relatively small sample size, and lack of data on 
placental pathology, chorionicity subtypes, and indications 
for ART in the ART group. Prospective multicenter studies 
incorporating standardized inflammatory biomarkers 
and placental evaluations are warranted to clarify the 
mechanisms underlying these outcomes.

Conclusion
Mid-trimester loss among multiple pregnancies does not 
appear to differ markedly between ART and SC conceptions 
in terms of baseline demographics and clinical presentation, 
although elevated inflammatory markers in ART pregnancies 
may indicate distinct pathophysiological pathways. Further 
research with larger, well-characterized cohorts is needed to 
disentangle the direct effects of ART from those of multiple 
gestations and maternal factors on second-trimester losses.
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