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Introduction: Early pregnancy loss presents in diverse forms, yet
a direct comparison of routine hematological profiles between
incomplete abortion and anembryonic pregnancy is not well-
documented. This study aimed to provide a descriptive
comparison of these profiles to highlight potential differences
linked to their distinct pathophysiology.

Methods: A retrospective, descriptive study was conducted on 60
first-trimester patients: 30 with incomplete abortion and 30 with
anembryonic pregnancy. The analysis focused on leukocyte count,
platelet count, bleeding time (BT), and clotting time (CT), using
descriptive statistics to compare the two cohorts.

Results: The incomplete abortion group showed a higher mean
leukocyte count (10,883 /pL) and a wider range (6,400-20,100
/uL) compared to the anembryonic pregnancy group (10,110 /uL;
range 4,800-17,900 /uL). Mean platelet counts were also slightly
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higher in the incomplete abortion group. BT and CT were normal
and nearly identical between groups.

Discussion: The pronounced leukocytosis in the incomplete
abortion group is consistent with the greater inflammatory and
hemorrhagic nature of this condition. In contrast, the more
quiescent hematological profile of anembryonic pregnancy reflects
its state as a silent, or "missed," embryonic demise.

Conclusion: Routine hematological parameters, particularly
leukocyte count, differ between incomplete abortion and
anembryonic pregnancy, mirroring the distinct underlying
pathophysiology of each condition.

Keywords: Anembryonic Pregnancy, Early Pregnancy Loss,

Hematology, Incomplete Abortion, Leukocytosis.
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The Clinical Significance and Spectrum of Early Pregnancy Loss

Early pregnancy loss, commonly referred to as miscarriage or spontaneous abortion, stands
as the most frequent complication of gestation.® It affects a significant portion of the reproductive
population, with estimates indicating that 10-15% of all clinically recognized pregnancies end in
miscarriage.” The actual incidence is believed to be substantially higher, as many losses occur at a
very early stage, often before the individual is aware of the pregnancy.* The World Health
Organization (WHO) defines miscarriage as the spontaneous termination of a pregnancy before 20
weeks of gestation, while the term "early pregnancy loss" is more specifically applied to losses
occurring within the first 12 6/7 weeks.?

The clinical presentation of early pregnancy loss is not monolithic; rather, it encompasses a
spectrum of conditions, each with distinct diagnostic criteria and clinical implications. This
spectrum includes threatened abortion, where vaginal bleeding occurs but the pregnancy may still
be viable; inevitable abortion, where cervical dilation signals an impending loss; complete abortion,
with the total expulsion of all products of conception (POC); and the two conditions central to this
investigation: incomplete abortion and anembryonic pregnancy.® The high prevalence of these
conditions establishes early pregnancy loss not as an anomaly but as a common event in human
reproduction, underscoring the critical need for detailed clinical and laboratory investigations to

refine diagnosis, guide management, and improve patient counseling.

Pathophysiological Foundations: Incomplete Abortion versus Anembryonic Pregnancy

Incomplete abortion and anembryonic pregnancy represent two fundamentally different
pathways to first-trimester pregnancy failure. Understanding their distinct pathophysiological
origins is essential for interpreting any associated maternal physiological responses, including
hematological changes.
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Anembryonic pregnancy, also known historically as "blighted ovum,™ is a primary failure
of embryogenesis.® In this condition, a fertilized egg successfully implants in the uterine wall, and
trophoblastic tissue proliferates to form a gestational sac and a placenta, but the embryo itself either
fails to develop or ceases development at a very early stage and is resorbed by the body.? The
underlying cause is most often a severe chromosomal abnormality in the conceptus, which is
incompatible with life.! Because the placenta may continue to function for a period, it secretes
human chorionic gonadotropin (hCG), leading to a positive pregnancy test and the presence of early
pregnancy symptoms such as breast tenderness and nausea.® Consequently, the condition is often
clinically silent and is typically diagnosed incidentally during a first-trimester ultrasound, which
reveals an empty gestational sac (e.g., with a mean sac diameter of >25 mm and no visible embryo)
or a gestational sac with a yolk sac but no embryo.> Anembryonic pregnancy is a leading cause of
early pregnancy loss, estimated to account for approximately 50% of all miscarriages in the first

trimester.?

In contrast, incomplete abortion is not a primary failure of development but rather a stage
in the process of miscarriage. It is defined by the partial, but not complete, expulsion of the products
of conception from the uterus.® This condition typically follows an embryonic or fetal demise that
occurred earlier. The clinical presentation is active and symptomatic, characterized by moderate to
severe vaginal bleeding, the passage of blood clots and tissue, and significant lower abdominal and
pelvic cramping.” On physical examination, the cervical os is typically open, and a transvaginal
ultrasound will reveal retained, heterogeneous, and echogenic material within the endometrial

cavity.'?

This fundamental pathophysiological divergence provides a compelling clinical model for
comparison. Incomplete abortion represents an acute, active state of hemorrhage, inflammation, and
mechanical expulsion of necrotic tissue. Anembryonic pregnancy, conversely, often represents a
more chronic, "missed" state of non-viability, where the maternal system may not have initiated an

active expulsion process at the time of diagnosis. It is therefore hypothesized that these two
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conditions will elicit different maternal hematological responses.

The Maternal Hematological Milieu in Early Gestation

Normal pregnancy induces a cascade of profound and predictable physiological adaptations
in the maternal hematological system, beginning in the first trimester.”® These changes create a

unique baseline against which pathological deviations must be assessed.

A cardinal adaptation is a significant expansion of maternal plasma volume, which increases
by 10-15% as early as 6-12 weeks of gestation.'® This increase outpaces the concurrent rise in red
blood cell mass, resulting in a physiological hemodilution.’® Consequently, hemoglobin (Hb) and
hematocrit (Hct) concentrations naturally decline. The WHO defines anemia in the first trimester as
an Hb level below 11.0 g/dL.'” Interestingly, studies have shown that both abnormally low Hb
(anemia) and abnormally high Hb concentrations in early pregnancy are associated with an elevated
risk of miscarriage, suggesting that deviation from the optimal physiological range in either

direction is detrimental .*®

The white blood cell (WBC) count also changes. A state of physiological leukocytosis is
normal, with the upper limit of the reference range increasing to approximately 16,000/uL in the
first trimester.!® This elevation is driven primarily by an increase in the absolute number of
neutrophils (neutrophilia), a response likely mediated by hormonal changes and the general
inflammatory stress of pregnancy.'® Concurrently, lymphocyte counts tend to decrease, while
monocyte counts may increase during the first trimester.*® Elevated WBC counts, particularly above
10,000/pL, in the first trimester have been linked in some studies to a higher risk of subsequent

miscarriage.”!

The behavior of platelets during pregnancy and miscarriage is more complex. Generally, a
mild, progressive decline in platelet count occurs throughout gestation, a phenomenon termed

gestational thrombocytopenia, which is attributed to hemodilution and increased platelet
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clearance.’™ However, the literature presents a mixed picture regarding the role of platelets in early
pregnancy loss. Some research suggests that elevated platelet indices, such as mean platelet volume
(MPV) and plateletcrit, are associated with an increased risk of first-trimester miscarriage, possibly
reflecting a prothrombotic or inflammatory state.”* Conversely, other studies have found no
significant association between platelet indices and recurrent miscarriage.”® Yet another study has
linked an elevated absolute platelet count (>300,000/uL) with an increased risk of miscarriage.?
This ambiguity in the literature highlights a knowledge gap concerning the platelet response in

specific miscarriage subtypes.

Study Rationale and Objective

The complete blood count (CBC) is a fundamental, accessible, and low-cost diagnostic tool
routinely employed in the initial evaluation of women presenting with symptoms of early pregnancy
loss, such as vaginal bleeding.” Given the distinct pathophysiological profiles of incomplete
abortion and anembryonic pregnancy, and the complex hematological changes inherent to both
normal and pathological pregnancies, a direct comparison of their hematological profiles is
warranted. While much is known about each element in isolation, there is a paucity of literature that
provides a side-by-side descriptive overview of routine hematological parameters in these two

specific conditions.

Therefore, the objective of this study is to provide a descriptive overview and comparison of
the routine hematological parameters—specifically leukocyte count, platelet count, bleeding time,
and clotting time—in a cohort of patients diagnosed with first-trimester incomplete abortion versus

those with anembryonic pregnancy.

Study Design and Population

A retrospective, descriptive study design was utilized for this analysis. The data were
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sourced from a pre-existing electronic file containing the clinical records of patients managed for

first-trimester pregnancy complications at a single institution.?®

The study population comprised a total of 60 female patients. These patients were stratified
into two distinct cohorts of 30 individuals each, based on the final clinical and ultrasonographic

diagnosis recorded in their files:

1. Incomplete Abortion Group (n=30): This cohort included patients with a diagnosis of
"Abortus Inkomplit," consistent with the clinical and sonographic findings of an incomplete
miscarriage.

2. Anembryonic Pregnancy Group (n=30): This cohort included patients with a diagnosis of
"Death Conceptus.” For the purposes of this study, this diagnostic term was interpreted as
anembryonic pregnancy (or blighted ovum). This interpretation is based on the high prevalence
of anembryonic pregnancy as a cause of early fetal demise diagnosed by the absence of an

embryo on ultrasound, a condition which fits the description of a non-viable conceptus.?

All patients in both cohorts underwent uterine evacuation by dilatation and curettage as the
definitive management for their condition, a standard therapeutic option for both incomplete
abortion and anembryonic pregnancy.®

Data Collection and Parameters

Data for each patient were extracted from the source file.?° The following variables were

collected for analysis:

e Demographic and Obstetric Data: Patient age (in years), gestational age at the time of
diagnosis (in weeks and days), gravidity (G; total number of pregnancies), parity (P; number of
births beyond 20 weeks), and number of prior abortions (A).

e Hematological Parameters:

o Leukocyte (White Blood Cell) count, recorded as cells per microliter (/uL).
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o Platelet count, recorded as cells per microliter (/uL).
e Coagulation Parameters:

o Bleeding Time (BT), recorded in minutes.

o Clotting Time (CT), recorded in minutes.

The standard laboratory reference ranges provided within the source data file were noted for
context: Leukocytes (4,000-11,000/uL), Platelets (150,000-450,000/uL), Bleeding Time (2-3
minutes), and Clotting Time (5-11 minutes).?

Data Quality, Cleaning, and Exclusion Criteria

A thorough review of the source dataset revealed significant data integrity issues for several
key hematological parameters. The values for Hemoglobin (Hb), Hematocrit (Hct), and all
differential leukocyte counts (neutrophil, lymphocyte, monocyte, eosinophil, and basophil
percentages) were recorded in an ambiguous time-based format (e.g., "12:05:00", *22:00:00") rather

than standard clinical units (e.g., g/dL, %).?

Attempts to interpret or convert this format into clinically meaningful values were
unsuccessful, as the resulting numbers were physiologically implausible and inconsistent with the
provided laboratory reference ranges. For instance, a direct numerical interpretation would yield

values far outside the expected norms for these parameters.

To ensure the scientific validity and reliability of this report, a decision was made to exclude
all parameters with compromised data integrity from the quantitative analysis. Therefore,
Hemoglobin, Hematocrit, and all differential white blood cell counts were not included in the
results. The analysis was strictly limited to those parameters recorded in a clear and interpretable
numerical format: leukocyte count, platelet count, bleeding time, and clotting time. The potential
findings for the excluded parameters are addressed in the discussion section based on established

literature.
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Data Analysis and Presentation

This study is purely descriptive, adhering to the objective of providing a comparative
overview without inferential statistical analysis. For all continuous variables (age, gestational age,
leukocyte count, platelet count, BT, and CT), standard descriptive statistics were calculated for each
of the two study cohorts. These statistics included the mean, standard deviation (SD), and range

(minimum and maximum values).

The results are presented in a narrative format and are summarized in two comprehensive
tables to facilitate a direct and clear comparison between the Incomplete Abortion and
Anembryonic Pregnancy groups. No statistical tests for significance (e.g., t-tests, p-values) were

performed, in alignment with the descriptive scope of the investigation.

Baseline Characteristics of the Study Cohorts

The demographic and obstetric characteristics of the 30 patients in the Incomplete Abortion
group and the 30 patients in the Anembryonic Pregnancy group are summarized in Table 1.

The mean age was similar between the two groups, at 30.3+7.3 years for the incomplete
abortion cohort and 31.2+5.9 years for the anembryonic pregnancy cohort. A notable difference was
observed in the mean gestational age at diagnosis. The incomplete abortion group presented at a
later mean gestational age of 11.4+3.5 weeks, compared to 9.3+2.4 weeks for the anembryonic
pregnancy group. The obstetric histories, as reflected by mean gravidity, parity, and prior abortions,

were broadly comparable between the two cohorts.
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Table 1: Baseline Demographic and Obstetric Characteristics of the Study Population

Characteristic

Incomplete Abortion

Anembryonic Pregnancy

(n=30) (n=30)
Age (years)
Mean + SD 30.3+7.3 31.2+5.9
Range 19— 46 17 — 40
Gestational Age (weeks)
Mean + SD 11.4+3.5 9.3+2.4
Range 5.7-19.7 5.0-13.0
Gravidity
Mean + SD 2.5+1.4 2.6x+1.6
Range 1-5 1-5
Parity
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Characteristic

Incomplete Abortion

Anembryonic Pregnancy

(n=30) (n=30)
Mean + SD 1.0£1.0 1.2+1.2
Range 0-3 0—4
Prior Abortions
Mean + SD 0.4+0.6 0.5+0.7
Range 0-2 0-2

Data are presented as mean = standard deviation and [minimum — maximum]. Gestational age was

calculated from weeks and days provided in the source data.

3.2 Comparative Overview of Hematological and Coagulation Profiles

A distinct difference was observed in the leukocyte counts. The incomplete abortion group
demonstrated a higher mean leukocyte count of 10,883+4,378 /uL. This value is near the upper
limit of the non-pregnant reference range (4,000-11,000 /uL). In comparison, the anembryonic
pregnancy group had a lower mean leukocyte count of 10,110£3,697 /uL. The range of leukocyte
values was also wider in the incomplete abortion cohort (6,400 to 20,100 /pL) than in the
anembryonic pregnancy cohort (4,800 to 17,900 /pL), with several patients in the former group

exhibiting marked leukocytosis.
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The mean platelet counts were slightly higher in the incomplete abortion group
(283,333+64,286 /uL) compared to the anembryonic pregnancy group (261,567+79,277 /uL).
However, the mean values for both groups fell well within the standard reference range of 150,000—

450,000 /L.

The basic coagulation screening tests, bleeding time (BT) and clotting time (CT), showed no

observable differences between the two groups. The mean BT was 2.2 minutes and the mean CT

was approximately 8.3-8.4 minutes for both cohorts. All individual BT and CT values recorded

were within their respective normal laboratory ranges.

Table 2: Comparison of Routine Hematological and Coagulation Parameters in Patients with

Incomplete Abortion and Anembryonic Pregnancy

Parameter Incomplete Anembryonic Normal Reference
Abortion (n=30) Pregnancy (n=30) Range
Leukocyte Count (/uL) 4,000 — 11,000
Mean + SD 10,883+4,378 10,110+3,697
Range 6,400 — 20,100 4,800 — 17,900
Platelet Count (/uL) 150,000 — 450,000
Mean + SD 283,333164,286 261,567+£79,277
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Parameter Incomplete Anembryonic Normal Reference
Abortion (n=30) Pregnancy (n=30) Range
Range 179,000 — 413,000 134,000 — 427,000
Bleeding Time 2-3
(minutes)
Mean + SD 2.2+0.5 2.2+0.4
Range 2-3 2-3
Clotting Time (minutes) 5-11
Mean + SD 8.4+0.5 8.3+0.5
Range 8-9 8-9

Data are presented as mean * standard deviation and [minimum — maximum]. Reference ranges

are as provided in the source data file.

This descriptive study aimed to compare the routine hematological profiles of two distinct
first-trimester miscarriage subtypes: incomplete abortion and anembryonic pregnancy. The results
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reveal observable differences, particularly in the maternal leukocyte response, which appear to align

with the unique pathophysiological characteristics of each condition.

Summary of Principal Findings

The principal finding of this analysis is the difference in the leukocyte profiles between the
two groups. Patients diagnosed with incomplete abortion presented with a higher mean leukocyte
count and a wider range of values, with several individuals exhibiting marked leukocytosis that
exceeded both the non-pregnant and pregnant reference ranges. In contrast, the anembryonic
pregnancy cohort showed a mean leukocyte count that was, on average, lower and more centrally
clustered within the expected physiological range for early pregnancy. Furthermore, the mean
platelet count was slightly higher in the incomplete abortion group, although both groups had mean
values well within the normal range. Finally, basic coagulation parameters (BT and CT) were
unremarkable and virtually identical between the cohorts.

Interpretation of Findings in the Context of Pathophysiology

The observed differences in hematological parameters, especially the leukocyte count, can
be interpreted as a direct reflection of the distinct maternal physiological responses to two different
pathological stimuli.

The pronounced leukocytosis in the incomplete abortion group is a highly significant finding
from a physiological standpoint. Incomplete abortion is an active process involving tissue necrosis,
inflammation, and hemorrhage as the uterus attempts to expel the retained products of conception.*?
Necrotic tissue and blood within the uterine cavity act as potent stimuli for an acute inflammatory
response.?’ This response is characterized by the mobilization of leukocytes, primarily neutrophils,
to the site of injury.® The higher mean WBC count and the presence of individuals with values
exceeding 20,000/pL in this group are therefore consistent with a systemic inflammatory reaction to
ongoing tissue breakdown and potential microbial colonization of the retained POC. Furthermore,

the significant vaginal bleeding characteristic of incomplete abortion can act as an additional
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physiological stressor, which is known to contribute to leukocytosis.*

Conversely, the anembryonic pregnancy group exhibited a more quiescent leukocyte profile.
At the time of diagnosis, an anembryonic pregnancy often represents a "missed abortion"—a state
of failed embryonic development where the non-viable gestational sac is retained within the uterus
without initiating a strong expulsion process.® The inflammatory stimulus is therefore less acute
compared to an incomplete abortion. The mean leukocyte count of approximately 10,110/uL in this
group is consistent with the physiological leukocytosis expected in a normal first-trimester
pregnancy (reference range 6,000-16,000/uL).*® This suggests that the maternal system, in many
cases of anembryonic pregnancy, has not yet mounted the intense inflammatory response associated

with active miscarriage.

The findings for platelet counts are less definitive. The slightly higher mean platelet count in
the incomplete abortion group could be interpreted as a mild reactive thrombocytosis, which can
occur secondary to inflammation and bleeding. However, with mean values for both groups falling
comfortably within the normal range, it appears that neither condition, in this specific cohort, was
associated with a clinically significant derangement of platelet homeostasis, such as the severe
thrombocytopenia seen in complications like HELLP syndrome or disseminated intravascular
coagulation (DIC).*® The literature on platelet counts in miscarriage is inconsistent; some studies
link high platelet indices to miscarriage risk ??, while others find no association.?® The data from
this study do not strongly support a major role for absolute platelet count as a distinguishing feature

between these two subtypes, at least at the group level.

The normal bleeding and clotting times across both groups indicate that, in this cohort of
hemodynamically stable patients scheduled for elective curettage, overt systemic coagulopathy was
not present. These basic screening tests are insensitive to the subtle prothrombotic state of
pregnancy and would only become abnormal in cases of severe factor deficiencies or consumptive
coagulopathy, which were not apparent here.*®
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Discussion of Excluded Parameters and Contextualization with Literature

The exclusion of hemoglobin, hematocrit, and differential leukocyte counts due to data
quality issues is a significant limitation. However, based on established pathophysiology and
existing literature, it is possible to hypothesize what these values might have shown.

It is highly probable that the hemoglobin and hematocrit levels would have been lower in
the incomplete abortion group compared to the anembryonic pregnancy group. Incomplete abortion
is clinically defined by active, and often heavy, vaginal bleeding, which can lead to significant acute
blood loss and a subsequent drop in Hb and Hct.° For this reason, obtaining a baseline hemoglobin
level is a standard part of the workup for any pregnant patient with vaginal bleeding.® In contrast,
patients with anembryonic pregnancy are often diagnosed before the onset of heavy bleeding. Their
Hb/Hct levels would therefore be expected to more closely reflect the physiological hemodilution of
early pregnancy, without the superimposed effect of acute hemorrhage.*®

Regarding the differential leukocyte counts, the marked leukocytosis observed in the
incomplete abortion group was almost certainly a neutrophilia. The physiological leukocytosis of
pregnancy is primarily driven by an increase in neutrophils, and this effect is compounded by the
acute inflammatory response to necrotic tissue, which is a classic trigger for neutrophil
mobilization.'® For the anembryonic pregnancy group, while the total WBC count was within the
pregnant normal range, some studies focusing on missed miscarriages have found that ratios, such
as the neutrophil-to-lymphocyte ratio (NLR) and monocyte-to-lymphocyte ratio (MLR), may be

more sensitive markers of a non-viable pregnancy than absolute counts alone.>!

This descriptive study provides a comparative snapshot of the routine hematological profiles
in patients with first-trimester incomplete abortion and anembryonic pregnancy. The findings
indicate that these two distinct subtypes of early pregnancy loss present with observable differences
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in their hematological signatures. The most notable distinction was a pronounced leukocytosis in
the incomplete abortion cohort, a finding consistent with the active inflammatory and hemorrhagic
process that defines this condition. In contrast, the anembryonic pregnancy group exhibited a more
quiescent hematological profile, reflective of a state of silent embryonic demise. While limited by
data quality and a small sample size, this report underscores how fundamental and widely available
blood tests can mirror the specific underlying pathophysiology of different clinical presentations of
early pregnancy loss, offering complementary information for clinical assessment. Further
prospective research with larger cohorts and comprehensive, high-quality data is needed to validate

these descriptive findings.
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