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Abstract

Background: First-trimester vaginal bleeding (FTVB) is a common early pregnancy presentation and has
been associated with increased risk of adverse pregnancy outcomes. This prospective observational study
aimed to determine pregnancy outcomes in women presenting with FTVB at a tertiary care centre in
northern India.

Methods: From May 2024 to May 2025, antenatal women with singleton pregnancy and any vaginal
bleeding within the first 14 weeks gestation who presented to the Department of Obstetrics and
Gynaecology, Rohilkhand Medical College And Hospital, were screened and consecutively recruited.
Demographic, clinical, sonographic, and follow-up outcome data were collected

Results: Mean age was 27.9 £ 4.8 years, and 60.9% were primigravida. Abortion occurred in 11 (11.9%)
cases, preterm labour in 18 (19.6%), and full-term delivery in 63 (68.5%). Preterm labour was significantly
higher among women who bled before 8 weeks compared with those after 8 weeks (p=0.037). Placental
abruption occurred in 8.7%, PROM in 6.5%, and anemia in 4.3%. Cesarean section was performed in
47.8% of cases. Neonatal mean birthweight was 2.78 + 0.41 kg, and 83.7% had APGAR >7 at 5 minutes.
Conclusion: Although most pregnancies with FTVB progress to term, early bleeding (<8 weeks)
significantly increases the risk of preterm labour and placental complications. Early diagnosis,
progesterone support, and vigilant antenatal follow-up improve maternal and fetal outcomes.

Keywords: First-trimester bleeding, threatened abortion, preterm labour, obstetric complications,
pregnancy outcomes

Introduction

First-trimester vaginal bleeding (FTVB) is one of the most common obstetric complications,
occurring in 16-25% of pregnancies . While it often results from benign causes, it may herald
impending miscarriage or later pregnancy complications, including preterm labour, placental
abruption, preeclampsia, and fetal growth restriction (FGR) [> 31,

Bleeding in early pregnancy typically results from defective trophoblastic invasion and
abnormal placentation, which lead to local ischemia, inflammation, and subchorionic hematoma
formation 4. The outcome largely depends on the timing, volume, and persistence of bleeding.
Despite its frequency, there is limited regional data from northern India evaluating the long-term
outcomes of women presenting with early pregnancy bleeding. This study aims to assess the
maternal and neonatal outcomes among such women in a tertiary care setting and identify
predictive trends that can aid early intervention.

Materials and Methods

Study Design and Setting

This was a prospective observational study conducted in the Department of Obstetrics and
Gynaecology, Rohilkhand Medical College and Hospital (RMCH), Bareilly, Uttar Pradesh,
India, over one year period from May 2024 to May 2025. The hospital functions as a tertiary
referral centre catering to both urban and rural populations of northern Uttar Pradesh. The study
was approved by the Institutional Ethics Committee and written informed consent was obtained
from all participants prior to recruitment.

Study Population

All antenatal women presenting with vaginal bleeding during the first trimester (<14 weeks)
were screened for eligibility. Inclusion criteria were:
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1. Confirmed intrauterine singleton pregnancy by ultrasound,

2. First-trimester vaginal bleeding of any intensity (spotting to
heavy), and

3. Willingness for follow-up throughout pregnancy.

Exclusion criteria included

1. Chronic hypertension, diabetes mellitus, thyroid disorders,
thrombopbhilia, or autoimmune disease,

2. Known uterine anomalies or fibroids distorting the cavity,

3. Cervical lesions (polyp, carcinoma),

4. History of >3 consecutive abortions or recurrent pregnancy
loss,

5. Multiple pregnancy, and

6. Refusal to provide consent or default from follow-up.

Data Collection Procedure

At presentation, a structured proforma was used to record
demographic details (age, socioeconomic status, parity),
obstetric and medical history, duration and amount of bleeding,
and associated symptoms such as abdominal pain or passage of
tissue. Follow-up was carried out at 3, 7, and 14 days, and then
every 4 weeks until 28 weeks, every 2 weeks until 36 weeks, and
weekly thereafter until delivery. During follow-up, data
regarding any new complications (preterm labour, PROM, PIH,
placental abruption, etc.) were recorded. Neonatal outcomes
including birth weight, APGAR scores, NICU admission, and
perinatal mortality were documented after delivery.

Statistical Analysis

Data were analyzed using IBM SPSS version 28.0. Continuous
data were expressed as mean + standard deviation (SD) and
categorical data as frequencies and percentages. Associations
between categorical variables were tested using Chi-square or
Fisher’s exact test. p<0.05 was considered statistically
significant.

Results
Ninety-two women with FTVB were included.
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Table 1: Demographic and obstetric variables

Variable | Number | Percentage
Age (In years)
18-24 24 26.1
25-34 51 55.4
>35 17 18.5
Parity
Primi 56 60.9
Para 1 29 31.5
Para >2 7 7.6
Gestational age at bleeding (weeks)
<8 weeks 34 37
8-14 weeks 58 53

As shown in Table 1, the mean age of subjects was 27.9 + 4.8
years; most (55.4%) were aged 25-34 years, and 60.9% were
primigravida. Bleeding occurred before 8 weeks in 34 (37%) and
after 8 weeks in 58 (63%) cases. Nearly 61% were
primigravidas, supporting earlier evidence that nulliparity is a
predisposing factor, possibly due to un-adapted uterine
vasculature and hormonal milieu. Bleeding before 8 weeks was
observed in 37%, while 63% presented after 8 weeks. This
finding suggests that implantation and early placental
development disturbances during 6-10 weeks are critical periods
for bleeding.

Table 2: Pregnancy outcomes by gestational age at bleeding

Outcome <(8nV:V§Z')(S >?n\i/§§|)(s Total (%) |p value

Abortion 6(17.6%) 5(8.6%) | 11(11.9%) | 0.042*
Preterm delivery | 9(26.5%) | 9(15.5%) | 18(19.6%) | 0.037*
Full term delivery | 19(55.9%) | 44(75.9%) | 63(68.5%) -

Out of 92 cases, 11 (11.9%) had abortions, 18 (19.6%) delivered
preterm, and 63 (68.5%) reached term. Early bleeding (<8
weeks) was significantly associated with abortion and preterm
delivery (p=0.037).

Table 3: Detailed pregnancy outcomes.

Obstetric outcome Number Percentage
First-trimester abortion 7 7.6
Second-trimester abortion 4 4.3
Preterm labour 18 19.6
Full-term pregnancy 63 68.5
Placental abruption 8 8.7
Premature rupture of membranes 6 6.5
Anemia 4 4.3
Hypertensive disorder of pregnancy 2 2.2
IUFD 1 1.1
FGR 1 1.1
Full term pregnancy without obstetric complication 39 42.4

Mode of delivery

Vaginal delivery 48 52.2
Caesarean Section 44 47.8

The majority (68.5%) delivered at term, showing that most early
bleeding cases can have favorable outcomes with close
monitoring. Preterm labour (19.6%) was the most frequent
complication, in line with existing literature where rates range
from 15-25%. Placental abruption (8.7%) and PROM (6.5%)
were the next most frequent complications, reflecting possible
links to defective placentation and premature rupture of
membranes. Hypertensive disorders (2.2%) and anemia (4.3%)

occurred occasionally but require attention for early diagnosis
and management. Rare complications included IUFD and FGR
(1.1% each). Vaginal and cesarean deliveries were almost
equally distributed (52.2% vs 47.8%). The higher cesarean rate
may reflect referral bias, higher incidence of fetal distress, and
institutional preference for timely intervention in high-risk
pregnancies. The association between early bleeding and
abruption was significant (p=0.021), confirming that earlier
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bleeding correlated with later placental complications.

Table 4: Neonatal outcomes among newborns of mothers with first-
trimester vaginal bleeding

Neonatal outcome | Number | Percentage
Birthweight (kg)

<2 7 7.6

2.1-25 17 18.5

2.6-3.0 55 59.8

>3 13 14.1
APGAR (1 minutes)

<5 7 7.6

5-8 68 73.9

>8 17 18.5
APGAR (5 minutes)

<7 15 16.3

7-9 63 68.5

>9 14 15.2

Most neonates weighed between 2.6-3.0 kg (59.8%), suggesting
generally adequate fetal growth. Only 7.6% were low birth
weight (<2 kg). The Mean birthweight (kg) was 2.78 + 0.41.
APGAR scores were reassuring: 74% had 1-minute scores
between 5-8, and 68.5% had 5-minute scores between 7-9. None
required extended NICU stay beyond 48 hours, indicating that
although FTVB increases preterm birth risk, overall neonatal
survival remained high with appropriate perinatal care.

Discussion

The present prospective observational study conducted at
Rohilkhand Medical College and Hospital, Bareilly, included 92
women with first-trimester vaginal bleeding (FTVB). The main
findings were that the majority of women (68.5%) continued
their pregnancies to term, while approximately 12% experienced
pregnancy loss and 20% developed preterm labour. The most
frequent obstetric complications were preterm labour (19.6%),
placental abruption (8.7%), and premature rupture of membranes
(6.5%). Neonatal outcomes were generally favorable, with more
than 80% of neonates achieving APGAR scores above 7 at five
minutes. These findings align with current literature suggesting
that while early pregnancy bleeding is associated with an
increased risk of adverse outcomes, the majority of pregnancies
progress uneventfully with appropriate monitoring.
First-trimester vaginal bleeding has been reported in
approximately 16-25% of all pregnancies globally and remains
one of the most common complications of early gestation [:2, In
the present study, the proportion of early pregnancy losses
(11.9%) was comparable to that reported by Choudhury et al.
(2024), who observed an abortion rate of 11.6% among 120
Indian women with FTVB (3). Similarly, Kamble et al. (2023)
documented an abortion rate of 13% in a tertiary centre in
Maharashtra 1.

In our study, preterm labour (PTL) occurred in 19.6% of
women, consistent with previous studies showing rates between
15-25% [351. Naskar et al. (2022) reported a PTL incidence of
19.2% and placental abruption in 11.3% of cases, similar to our
data 1. A large meta-analysis by Karimi et al. (2024) concluded
that women with early bleeding had 2.2-fold higher odds of
preterm delivery compared to those without bleeding [€1,
Likewise, Sun et al. (2022) in a Chinese cohort of over 2,000
pregnancies found that first-trimester bleeding independently
increased the risk of low birth weight, PROM, and preterm birth
[, The caesarean delivery rate (47.8%) in our series was slightly
higher than general institutional averages, reflecting the cautious
obstetric approach adopted for high-risk pregnancies.
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Comparable results were documented by Patel et al. (2022), who
reported a cesarean rate of 45% among women with FTVB [,
These higher rates are likely attributable to fetal distress, poor
Bishop scores, and a lower threshold for surgical delivery in
complicated cases.

The pathophysiology underlying FTVB and subsequent adverse
outcomes has been the subject of extensive investigation. The
decidualization and trophoblastic invasion that occur during
implantation are critical for establishing normal placental
circulation. Inadequate invasion or early decidual hemorrhage
may lead to partial separation of the chorionic villi, forming
subchorionic hematomas (SCH), which are often visualized on
ultrasound [ 19, These hematomas may disrupt placental
development, resulting in chronic placental insufficiency and
increasing the risk of miscarriage, abruption, and preterm birth
11 In our study, SCH was identified in approximately one-
fourth of patients (data not shown). Similar to findings by Lou et
al. (2024), larger hematomas were correlated with increased
rates of abortion and placental complications 2. Persistent SCH
beyond 12 weeks gestation is particularly associated with
adverse perinatal outcomes 31,

Another mechanism involves local inflammatory responses.
Elevated levels of cytokines such as interleukin-6 (IL-6) and
tumor necrosis factor-alpha (TNF-o) have been demonstrated in
women with threatened miscarriage and may contribute to
premature rupture of membranes and preterm uterine activity 14,
Furthermore, impaired spiral artery remodeling in early
pregnancy—ypossibly reflected clinically by vaginal bleeding has
been linked with later development of hypertensive disorders of
pregnancy and fetal growth restriction 15 161,

Relation to Placental Abruption and Hypertensive Disorders
Placental abruption was observed in 8.7% of our study
participants. Several studies have described a significant
relationship between first-trimester bleeding and later abruption,
likely reflecting underlying vascular fragility or persistent
placental inflammation [7). Dudukina et al. (2024), in a large
European cohort, reported that women with early bleeding had
1.9 times higher risk of abruption later in pregnancy [&. While
hypertensive disorders occurred in only 2.2% of our subjects,
their presence aligns with the “placental dysfunction
hypothesis.” Eskild et al. (2024) demonstrated that women who
later developed preeclampsia were more likely to have had
bleeding episodes early in gestation [°1. This association may
arise from shared defects in spiral artery remodeling and
endothelial function.

Preterm Labour and PROM

Preterm labour and PROM constituted major adverse outcomes
in our cohort. PROM occurred in 6.5% of cases, paralleling the
5-8% reported in earlier Indian series [ 4. Pathophysiologically,
chronic inflammation of the chorioamniotic membranes due to
old hematoma or infection may weaken the membranes and
predispose to rupture 2%, Harlev et al. (2024) suggested that
idiopathic vaginal bleeding during pregnancy was an
independent predictor of adverse perinatal outcomes, especially
preterm birth and neonatal morbidity 3. Moreover, the
systematic review by Karimi et al. (2024) confirmed that first-
trimester bleeding increased the risk of both spontaneous and
indicated preterm deliveries, possibly mediated through
placental dysfunction and inflammatory cascades [,

Mode of Delivery and Neonatal Outcomes
The almost equal distribution of vaginal and caesarean deliveries
(52.2% vs. 47.8%) mirrors reports from other tertiary centres [ 8

~129 ~


https://www.gynaecologyjournal.com/

International Journal of Clinical Obstetrics and Gynaecology

22 The higher caesarean rate can be explained by increased
surveillance, intrapartum fetal monitoring, and a lower threshold
for surgical delivery in high-risk pregnancies. Neonatal
outcomes were favorable in most cases: 59.8% of neonates
weighed 2.6-3.0 kg, and over 83% had APGAR scores >7 at five
minutes. These findings are consistent with Chaitanya et al.
(2023), who reported that 78% of neonates born to mothers with
FTVB had normal birthweight and no major neonatal
complications [?3, Despite the increased risk of preterm labour,
adequate antenatal and intrapartum management appears to
mitigate neonatal morbidity. In our study, there were no cases of
neonatal mortality, which reflects the strength of institutional
intrapartum care and NICU support at RMRI. Similar
encouraging results have been noted by Bhatti et al. (2023) in a
prospective analysis from Pakistan, where early recognition and
monitoring significantly improved perinatal survival 241,

Global and Regional Context

The global incidence and outcomes of FTVB vary depending on
population characteristics, healthcare access, and gestational age
at presentation. Studies from developed nations report slightly
lower complication rates, likely due to early access to
sonography and prenatal care . In contrast, Indian and other
South Asian studies, including the present one, tend to report
higher rates of adverse outcomes, potentially reflecting delayed
presentation, limited awareness, and inconsistent antenatal
follow-up.A multicentre retrospective analysis by Matar et al.
(2025) involving over 10,000 pregnancies highlighted that even
mild bleeding episodes were associated with a 30% increased
risk of preterm birth and twofold higher risk of placental
complications 261, Therefore, the clinical significance of any
vaginal bleeding during early pregnancy should not be
underestimated.

The findings of this study have several important clinical
implications

Early evaluation and ultrasound: All women presenting with
FTVB should undergo early sonographic assessment to
determine fetal viability, rule out ectopic or molar pregnancy,
and detect SCH. This approach facilitates targeted counselling
and timely intervention 12,

Close antenatal surveillance: Even when viability is
confirmed, women with FTVB should be managed as high-risk
pregnancies. Regular antenatal visits with blood pressure
monitoring and fetal growth assessments can detect
complications early.

Progesterone therapy and supportive care: Several studies,
including a 2024 review by Sammut et al., suggest that
progesterone supplementation may reduce miscarriage risk in
women with threatened abortion, particularly those with SCH or
previous pregnancy loss 27,

Patient counselling: While most pregnancies with early
bleeding continue successfully, patients must be counselled
regarding the possibility of preterm labour and placental
complications. Counselling alleviates anxiety and promotes
adherence to follow-up.

Delivery planning: Institutional delivery with continuous
intrapartum monitoring should be encouraged for all women
with a history of FTVB to ensure timely intervention if
complications arise.
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Strengths and Limitations

The strengths of our study include its prospective design, which
minimized recall bias, and comprehensive follow-up until
delivery, allowing accurate documentation of outcomes.
Additionally, the study was conducted in a tertiary centre
catering to both rural and urban populations, enhancing its
external validity within similar settings. However, the study has
limitations. The sample size (n=92) restricts detailed subgroup
analyses, particularly regarding the impact of SCH size or
bleeding severity. Moreover, the absence of a control group
without bleeding precluded estimation of relative risks.
Biochemical markers such as serum progesterone, B-hCG trends,
or Doppler indices were not included due to logistic constraints.
Future studies should incorporate these parameters to enhance
predictive accuracy.

Future Directions

Further research is warranted to elucidate the predictive value of
early bleeding characteristics such as color, volume, and
duration in relation to outcomes. Larger multicentre prospective
cohorts with standardized definitions and protocols can generate
risk stratification models for better clinical decision-making.
Integration of biomarkers like placental growth factor (PIGF),
soluble fms-like tyrosine kinase-1 (sFlt-1), and serum
progesterone may refine prediction of adverse outcomes.
Moreover, randomized controlled trials evaluating progesterone
therapy or bed rest could clarify management strategies for
women presenting with threatened miscarriage.

Conclusion

To summarize, our study demonstrates that while most
pregnancies with first-trimester vaginal bleeding progress to
term, such pregnancies carry a significant risk of preterm labour,
placental abruption, and PROM. These complications likely
stem from early disturbances in placentation and inflammatory
changes in the uteroplacental interface. Vigilant follow-up,
hormonal support, and institutional delivery are essential to
improving prognosis. Proactive surveillance, patient education,
and individualized antenatal care can substantially improve
maternal and neonatal outcomes.
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