Sénmez et al. Middle East Fertility Society Journal (2026) 31:8 Middle East Fertil Ity

https://doi.org/10.1186/543043-025-00292-z Society Journal

. : : : ®
Can miscarriage be predicted in pregnant D
women who present to the emergency
department in the first trimester?

Seyhan Sénmez'®, Omiir Keskin?® and Stileyman Serkan Karasin'

Abstract

Objective To evaluate the relationship between physician-assessed vaginal bleeding and subsequent miscarriage
in first-trimester pregnancies, and to identify independent clinical predictors that could form a simple risk estimation
model.

Materials and methods This prospective cohort study included pregnant women in their first trimester who
presented to the emergency department, with or without vaginal bleeding, between January 2023 and January 2024.
All participants underwent standardized clinical and ultrasonographic evaluation by the same physician. Patients were
categorized into two groups: those with active vaginal bleeding (defined as bleeding similar to menses) and those
without bleeding. Binary logistic regression was used to identify predictors of miscarriage.

Results Of the 451 participants, 260 (57.6%) presented with vaginal bleeding and 191 (42.4%) without bleeding.
Miscarriage occurred in 69 (26.5%) of the bleeding group and 11 (5.8%) of the non-bleeding group (p<0.01).
Gestational age at presentation, vaginal bleeding, and history of vaginal delivery were identified as independent
predictors of miscarriage. The regression model—0.296 (vaginal delivery)+0.998 (bleeding) — 0.433 (gestational
age)—showed good fit (Nagelkerke R> = 0.231, p=0.01).

Conclusion Active vaginal bleeding, early gestational age, and prior vaginal delivery are significantly associated with
miscarriage. These parameters may serve as preliminary, easily obtainable predictors for early identification of high-
risk pregnancies, though external validation in larger, multi-center studies is warranted.
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Introduction

Miscarriage, defined as spontaneous pregnancy loss
before 20 weeks of gestation, remains the most common
complication of early Pregnancy. It affects approximately
10-20% of clinically recognized pregnancies, and the
risk increases with maternal age and certain medical or
reproductive factors. Vaginal bleeding is one of the most
frequent early warning signs, occurring in nearly one in
four first-trimester pregnancies [1-3]. Several previous
studies have attempted to identify predictors of miscar-
riage using clinical, biochemical, or ultrasonographic
variable [4].

Some of these studies examined the relationship
between the amount of vaginal bleeding during preg-
nancy or the presence of subchorionic hemorrhage
(SCH) and first-trimester miscarriage and reported
increased risk of late pregnancy loss, especially for heavy
vaginal bleeding [4-9]. However, most of these stud-
ies were conducted retrospectively. The presence and
amount of vaginal bleeding were generally determined
according to the patient’s subjective statement, and
patients may tend to overestimate any bleeding during
pregnancy. The primary aim of this prospective study is
to evaluate the effect of vaginal bleeding amount based
on the objective evaluation of the physician on ongoing
pregnancy. Secondarily, we studied possible risk factors
that could be used for a prediction model for pregnancy
loss.

Table 1 Comparison of demographic characteristics

Miscarriage Ongoing Preg- p-value

Group nancy Group

(n=69) (n=191)

MeanzSD; MeanzSD;

Median Median

(Min-Max)  (Min-Max)
Age (years) * 28.7+6.5 282+56 0.503
Gravidity ? 2(1-8) 3(1-9) 0426
Parity P 1(0-5) 1(0-5) 0.754
Height (cm)* 158.14£5 159.2+£5.2 0111
Weight (kg) 69 (64-74) 70 (35-76) 0218
Body mass index (kg/m?) * 277417 274421 0.225
Vaginal delivery # 0(0-5) 0(0-5) 0.026
Cesarean delivery 0(0-3) 0(0-4) 0.134
Abortion 0(0-4) 0(0-6) 0356
Gestational age (week) B 6(5-12) 8 (5-13) <0.01
Subchorionic Hematoma @ 7 (2.7%)62 11 (4.5%)180 0.209
+Yes (23.8%) (69%)
- No
Active Vaginal Bleeding ¢ 45 85(32.6%) 107  <0.01
-Yes (173%) 24 (41%)
-No (9.2%)

Mean Mean, SD Standard Deviation, Min Minimum, Max Maximum, kg kilogram,
m? Meter square, cm Centimeter

*Student t test, PMann Whitney U test, Chi-Square test
A p-value < 0.05 was considered statistically significant
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Materials and methods

This prospective cohort study was conducted at Bursa
Yiiksek [htisas Training and Research Hospital between
January 2023 and January 2024 (Ethics approval no:
2011-KAEK-25 2021/11-01). Pregnant women in the
first trimester who presented to the emergency depart-
ment, with or without vaginal bleeding, were prospec-
tively evaluated. Patients were divided into two groups:
those presenting with active vaginal bleeding (defined
as similar to menstrual bleeding) and those without any
vaginal bleeding symptoms. Vaginal bleeding at presen-
tation was evaluated by the same experienced clinician
(S.S.) using an objective description to minimize inter-
observer variability. Pregnancies of unknown location,
uterine anomalies, and assisted reproductive pregnancies
were excluded.

Eligible participants were followed up in outpatient
clinics. Those who presented with vaginal bleeding and
subsequently had a miscarriage were included in the mis-
carriage group, whereas those whose pregnancies con-
tinued until the 20th week or later were included in the
ongoing pregnancy group.

Statistical analysis

Statistical analysis was carried out using SPSS 22.0
(SPSS Inc., Chicago, IL, USA). Data were expressed as
mean + SD, median (min—-max), and percentages. Nor-
mality was evaluated using Kolmogorov—Smirnov and
Shapiro—Wilk tests. Mann—Whitney U and Student’s
t-tests were used for numerical variables as appropri-
ate, and the Chi-square test for categorical data. Binary
logistic regression analysis was used to predict the risk of
miscarriage. A p-value<0.05 was considered statistically
significant.

Results

A total of 451 pregnant women in the first trimester were
prospectively evaluated, including 260 (57.6%) with vagi-
nal bleeding and 191 (42.4%) without bleeding at presen-
tation. During follow-up, 80 patients (17.7%) experienced
miscarriage before 20 weeks of gestation. The miscarriage
rate was significantly higher in the vaginal bleeding group
(69/260, 26.5%) than in the non-bleeding group (11/191,
5.8%; p<0.01).

Demographic and obstetric characteristics (age, BMI,
gravida, parity, number of abortions, and presence of
subchorionic hematoma) did not differ significantly
between the two groups. However, gestational age at pre-
sentation, presence of vaginal bleeding, and history of
vaginal delivery were significantly associated with mis-
carriage (Table 1).

Patients who miscarried presented at a significantly
earlier gestational age (median 6 weeks, range 5-12) than
those with ongoing pregnancies (median 8 weeks, range
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5-13; p<0.01). Similarly, a higher proportion of women
with active bleeding miscarried compared with those
without bleeding (45/260 vs. 11/191; p<0.01) (Table 2).

Binary logistic regression analysis identified three inde-
pendent predictors of miscarriage:

+ Vaginal delivery number (B=0.296, OR=1.35,
p=0.03).

+ DPresence of vaginal bleeding (B=0.998, OR=2.71,
p<0.01).

+ Gestational age (B = —0.433, OR=0.64, p<0.01).

The regression model demonstrated good fit (Hosmer—
Lemeshow p>0.05; Nagelkerke R*=0.231) and correctly
classified 79.4% of cases. This model indicates that lower
gestational age and the presence of vaginal bleeding sub-
stantially increase the likelihood of miscarriage, whereas
higher gestational age has a protective effect.

Discussion

Vaginal bleeding in the first trimester is one of the most
common causes of emergency department visits in
obstetric practice. However, predicting which pregnancy
will progress normally and which will end in miscarriage
remains a clinical challenge. In the present prospective
study, we found that active vaginal bleeding, lower ges-
tational age at presentation, and a history of prior vaginal
delivery were independently associated with miscarriage.
These findings indicate that simple clinical parameters,
easily assessed at admission, may help identify women at
higher risk of early pregnancy loss.

Previous studies showed an increased risk of miscar-
riage in very young or advanced-age pregnancies [10-12].
In our study, the average age of the miscarriage group
and the group whose pregnancy continued was similar.

There are conflicting studies regarding the relationship
between vaginal bleeding in the first trimester of preg-
nancy and miscarriage. Some studies state that there is no
relationship, while some indicate that the risk of miscar-
riage increases in case of excessive bleeding. Unlike many
earlier investigations relying on patient self-reporting,
our study used a physician-assessed objective description
(“similar to menses”), which likely reduced recall bias and
improved the reproducibility of our findings [13-15].

Previous studies have shown mixed results regard-
ing the impact of gestational age at presentation. Some
authors found no relationship between gestational week
and miscarriage risk, while others, such as Naert et al.
[13] and Banos Céndenas et al. [16] reported that miscar-
riages were most frequent between the sixth and eighth
weeks of gestation. Our findings corroborate these data,
showing that women who miscarried presented at signifi-
cantly earlier gestational ages than those whose pregnan-
cies continued.
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Table 2 Binary logistic regression for predicting the miscarriage
risk of patients applying to the emergency department with
complaint of bleeding in the first trimester of pregnancy

B Wald OR P
Vaginal delivery 0.296 4.651 1.348 0.03
Gestational age (week) -0433 24644 0.642 0.01
Active vaginal bleeding 0.998 10.181 0.680 <0.01

Vaginal delivery number, gestational age and active vaginal bleeding variables
were used with the Binary Logistic Regression Analysis Enter method to analyze
the factors that play a role in predicting the early miscarriage. The Hosmer
and Lemeshow test was p> 0.05 and the models fit well with the data. The
model with the best performance according to the results determined as;
Miscarriage: 0.296(number of vaginal delivery) + 0.998(active vaginal bleeding)
- 0.433(gestational age), R2: 0.231, p:0.01

Cl Confidence interval, OR Odds ratio. Wald: test statistic value

A p-value< 0.05 was considered statistically significant

The relationship between previous obstetric history
and miscarriage risk also remains controversial. Several
studies have proposed that recurrent miscarriage or mul-
tiple abortions are strong predictors of future loss [17,
18]. In particular, several studies have found that previ-
ous miscarriage is a vital risk factor for spontaneous
abortion, while others similar to our study indicate no
association [19].

The underlying etiology of SCH remains unclear, and
the clinical significance of SCH in early pregnancy is
controversial. A meta-analysis in 2011 showed that SCH
was associated with an increased risk of spontaneous
abortion [20]. Additionally, we did not find any relation
between prior parity, gravidity, prior cesarean section,
and miscarriage.

The strength of our study lies in its prospective design,
homogeneous patient population, and standardized
clinical evaluation performed by a single experienced
clinician. These methodological strengths enhance the
internal validity of our findings. However, several limita-
tions should be acknowledged. The study was conducted
in a single tertiary center, which may limit generalizabil-
ity. Bleeding severity was assessed clinically rather than
quantitatively, and biochemical markers such as f-hCG
or progesterone were not included. Additionally, our pro-
posed predictive model requires external validation in
larger, multicenter studies before it can be implemented
in routine practice.

In summary, our study provides evidence that early
gestational age, active vaginal bleeding, and a history
of vaginal delivery are significant and independent pre-
dictors of miscarriage among women presenting to the
emergency department in the first trimester. Incorporat-
ing these easily obtainable variables into clinical evalua-
tion may aid in counseling patients and stratifying risk,
especially in resource-limited settings.
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