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Abstract

Thrombocytopenia affects up to 10% of pregnant women and represents the second most
common blood disorder during pregnancy. Its causes include immune-mediated thrombo-
cytopenia, hemolysis, elevated liver enzymes and low platelet count (HELLP) syndrome,
preeclampsia (PE), and benign pregnant thrombocytopenia. Diagnosis is crucial because
the cause dictates the effect on maternal health, pregnancy management, and neonatal out-
comes. This narrative review examines the range of thrombocytopenia during pregnancy,
primarily focusing on diagnostic evaluation, underlying pathophysiological causes, and dif-
ferential diagnosis. In addition, it organizes maternal and fetal complications that might be
caused by the condition, such as bleeding, preterm birth, and neonatal thrombocytopenia.
Moreover, current patient management based on available evidence and clinical practice is
discussed, including immunomodulatory therapies, platelet transfusions, clinical monitor-
ing, and supportive care. A thorough and clinically guided approach to thrombocytopenia
in pregnancy is indispensable for maximizing maternal and fetal outcomes and facilitating
the personalization of perinatal care.

Keywords: autoimmunity; hypertensive disorders; HELLP syndrome; thrombotic
microangiopathy; neuraxial anesthesia; peripartum hemorrhage; platelet transfusion

1. Introduction

Thrombocytopenia, defined as a platelet count of <150 x 10°/L, affects approxi-
mately 7-10% of pregnancies. Gestational thrombocytopenia accounts for about 70-80%
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of cases, while immune thrombocytopenia (ITP) occurs in approximately 3-5%, and
pregnancy-related conditions such as PE and HELLP syndrome account for roughly 5-10%
of cases [1-3]. Pregnancy-related changes, such as increased plasma volume and higher
platelet consumption, may be responsible for mild reductions in platelet counts. However,
because pathological thrombocytopenia may adversely affect the health of both the mother
and the fetus, it requires careful assessment [3,4].

Gestational thrombocytopenia is the most common cause of thrombocytopenia in
pregnancy and is a benign condition characterized by mild-to-moderate thrombocytopenia,
with onset in the second half of pregnancy and spontaneous resolution after delivery [5,6].
However, the mother and fetus may be at serious risk from other reasons such as thrombotic
microangiopathy, autoimmune thrombocytopenia, and hypertensive diseases of pregnancy
(like PE and HELLP syndrome). These disorders may be associated with severe thrombocy-
topenia, bleeding complications, organ dysfunction, preterm labor, and increased perinatal
morbidity and mortality [7-9].

Differentiating between the many causes of thrombocytopenia during pregnancy re-
mains a diagnostic challenge since various causes have been linked to identical laboratory
results and clinical characteristics [10]. The time of onset, severity of thrombocytopenia,
maternal symptoms, and presence of other laboratory abnormalities are factors that help
in making an accurate diagnosis. Early identification of high-risk characteristics is essen-
tial [5,11]. Therapeutic options differ substantially, and delays can result in serious adverse
outcomes. Thrombocytopenia also affects the safe use of neuraxial anesthesia, decisions
about the timing of intervention, and the choice of delivery mode [12,13]. Fetal and neona-
tal risks such as intrauterine growth restriction, preterm birth, neonatal thrombocytopenia,
and cerebral hemorrhage are different according to the underlying cause. In this context,
examples of maternal complications include pre- and postpartum hemorrhage, an increased
need for transfusions, and limited anesthetic options [14].

Providing optimal care necessitates a multidisciplinary approach that includes ob-
stetricians, hematologists, anesthesiologists, and neonatologists. This study provides a
comprehensive overview of thrombocytopenia in pregnancy, covering its pathophysiology,
diagnostic challenges, maternal and fetal risks, and treatment strategies. By integrating
recent research and treatment recommendations, the article supports early diagnosis, indi-
vidualized care, and optimal outcomes for both mother and child.

Despite advancements in hematological and obstetric care, diagnosing and treating
thrombocytopenia remains challenging, particularly when clinical symptoms overlap or
present atypically. The importance of evidence-based and clinically focused evaluations
is underscored by recent treatment options and the continually updated guidelines on
platelet thresholds for labor and anesthesia.

2. Methodology

The aim of this narrative review is to provide a comprehensive and clinically oriented
overview of thrombocytopenia in pregnancy, with particular emphasis on the etiology,
diagnostic challenges, maternal and fetal risks, and therapeutic strategies. To inform this
narrative review, a structured literature search was conducted in PubMed, Scopus, and
Web of Science databases. The search included combinations of the following keywords:

v v i

“thrombocytopenia”, “pregnancy”, “gestational thrombocytopenia”, “immune thrombo-
cytopenia”, “preeclampsia”, “HELLP syndrome”, and “thrombotic microangiopathy”.
Articles published in English between January 2000 and January 2026 were considered,
with particular emphasis on studies published within the most recent five to seven years.
Studies were selected based on their clinical relevance to thrombocytopenia in preg-

nancy, including epidemiology, pathophysiology, diagnostic evaluation, maternal-fetal
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outcomes, and management strategies. As this study represents a narrative review rather
than a systematic review, a formal quantitative synthesis or PRISMA-based screening
process was not performed. Instead, the literature was qualitatively evaluated to provide a
clinically oriented overview of the topic.

3. Physiological Changes in Platelet Count During Pregnancy

During normal pregnancy, dynamic hematological changes affect both platelet number
and function. Increased platelet activation, disturbances in their synthesis and consumption,
and expansion of plasma represent the main underlying mechanisms. Therefore, a mild
reduction in platelet count is common during pregnancy and should be distinguished from
pathological thrombocytopenia [15].

The progressive increase in plasma volume leads to hemodilution and a relative de-
crease in circulating platelet concentration, mainly during the second and third trimesters,
without reflecting a real decrease in total platelet mass [16]. In addition, increased platelet
consumption within the uteroplacental circulation, where they play a crucial role in main-
taining the vascular integrity of the placenta, results in enhanced platelet turnover [17,18].

Pregnancy is also characterized by a prothrombotic state associated with increased
platelet activation and aggregation. Platelet adhesion and consumption are encouraged by
increased procoagulant factors and endothelial activity, which helps to reduce platelet count
to a small extent [19,20]. Despite these physiological alterations, most pregnancies are able
to produce sufficient platelets because bone marrow megakaryocyte activity often remains
normal or slightly increased [21-23]. Physiological pregnancy-associated thrombocytopenia
is typically mild, with platelet counts rarely falling below 100 x 107 /L, and is not associated
with bleeding or adverse maternal or fetal outcomes [24]. It is worth noting that coagulation
parameters are often within normal limits and platelet function is mostly preserved. Within
a few weeks after delivery, platelet counts usually return to pre-pregnancy levels, indicating
that these changes are benign and reversible [25].

Understanding the normal decrease in platelet count during pregnancy is essential
to avoid unnecessary diagnostic procedures or therapeutic interventions. Differentiation
between benign and pathological thrombocytopenia requires an integrated assessment
of platelet trends, gestational age, clinical context, and associated laboratory findings.
Recognition of these normal changes provides the foundation for accurate diagnosis and
appropriate management of thrombocytopenia in pregnancy [26,27]. Recent studies in-
dicate that pseudothrombocytopenia may account for a substantial proportion of cases
initially classified as severe thrombocytopenia, representing up to one-fifth of cases in some
series, underscoring the importance of confirming the diagnosis before initiating potentially
unnecessary therapeutic interventions.

4. Etiology of Thrombocytopenia in Pregnancy

Pregnancy-related thrombocytopenia comprises a heterogeneous group of conditions
with distinct clinical features, underlying pathophysiological mechanisms, and manage-
ment strategies [5,28]. Since the etiological spectrum ranges from benign pregnancy-related
disorders to serious pathological entities associated with increased maternal and fetal
morbidity, accurate identification of the underlying cause is essential [29]. In contrast
to gestational thrombocytopenia, which is typically benign and self-limited, conditions
such as thrombotic microangiopathies and severe PE or HELLP syndrome may represent
medical emergencies that can rapidly progress to multiorgan dysfunction and therefore
require urgent multidisciplinary management.
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The principal causes include gestational thrombocytopenia, ITP, PE, HELLP syndrome,
thrombotic microangiopathies, and secondary etiologies [27]. Table 1 lists the major causes

of thrombocytopenia during pregnancy along with their unique characteristics.

Table 1. Major causes of thrombocytopenia in pregnancy and their key clinical characteristics.

Etiology Prevalence Typical Timing Severity Key Features Postpartum
Course
Hemodilution,
Gestational . . Late 2nd-3rd Mild (usually increased pla.cental Spon-taneo-us.
thrombocytopenia 70-80% trimester 5100 x 10°/L) consumption, resolution within
[30] enhanced platelet weeks
clearance
Any trimester; Autoantibody-
1P 3-5% often early or ~ Mild to severe medlateq platelet May persist
[30,31] L destruction and postpartum
pre-existing . . .
impaired production
Hypertensive . Endothelial
disorders (e.g., PE, o Usually 3rd Mild to severe dysfunction, platelet Improves after
~5-10% . (HELLP often o )
HELLP syndrome) trimester activation, and delivery
severe) .
[30,32] consumption
Thrombotic Microvascular
microangiopathies Rare Late pregnancy Severe thrombosis, Often persists
(TTP, aHUS) or postpartum hemolysis, organ postpartum
[33] injury
Other secondary
causes (infection, Immune-mediated
drugs, autoimmune Uncommon Variable Variable destruction, marrow Depends on

disease, marrow
disorders)
[3,34]

suppression, or
systemic disease

etiology

Abbreviations: HELLP, hemolysis, elevated liver enzymes, and low platelet count; TTP, TTPmbocytopenic
purpura; aHUS, atypical hemolytic uremic syndrome.

From a clinical perspective, gestational thrombocytopenia generally represents a
benign condition requiring observation only, whereas ITP may require targeted therapy
depending on platelet counts and bleeding symptoms. In contrast, conditions such as TTP,
atypical hemolytic uremic syndrome, severe PE, and HELLP syndrome require urgent
evaluation and prompt treatment due to the risk of rapid maternal and fetal deterioration.

4.1. Gestational Thrombocytopenia

About 70-80% of occurrences of thrombocytopenia during pregnancy are caused by
gestational thrombocytopenia. Platelet counts typically remains above 100 x 10°/L, and it
is characterized by mild thrombocytopenia. It typically appears in the late second or third
trimester. Women with this condition typically have no symptoms and no prior history of
thrombocytopenia outside of pregnancy [35,36].

Although the exact cause of gestational thrombocytopenia is unknown, it is believed
to result from normal hemodilution, increased platelet clearance, and increased platelet
consumption in the uteroplacental circulation [4,6]. It is crucial to remember that this
condition is benign, unrelated to neonatal thrombocytopenia, and does not raise the risk
of maternal bleeding or unfavorable fetal outcomes. Platelet counts usually return to
normal within a few weeks after delivery, although recurrence in subsequent pregnancies
is common, though typically mild [37].
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4.2.ITP

Autoimmune thrombocytopenia is characterized by decreased platelet production
and increased antibody-mediated platelet destruction. It accounts for approximately 3-5%
of pregnancy-related thrombocytopenia and can be diagnosed either before or during
pregnancy. In contrast to thrombocytopenia of pregnancy, its severity can range from mild
to severe and often presents early in pregnancy [38,39].

Although many women remain asymptomatic, the severity of thrombocytopenia is
associated with an increased risk of maternal bleeding [13]. Transplacental transfer of
antiplatelet antibodies, which can cause neonatal thrombocytopenia, is a major concern in
autoimmune thrombocytopenia. Close monitoring of the newborn’s platelet count is recom-
mended, although severe bleeding is rare. Differential diagnosis from thrombocytopenia of
pregnancy is critical due to differences in management [40,41].

4.3. Hypertensive Disorders of Pregnancy

Pregnancy-related conditions associated with thrombocytopenia include preeclampsia
and HELLP syndrome, both of which may present with significant maternal morbidity.
Thrombocytopenia in these conditions is mainly attributed to endothelial dysfunction,
platelet activation, and increased microvascular platelet consumption [4,42].

Although the thrombocytopenia associated with PE may develop rapidly, it is usually
mild to moderate in severity. In contrast, HELLP syndrome is characterized by severe throm-
bocytopenia and is associated with significant maternal morbidity, including acute kidney
injury, disseminated intravascular coagulation, and hepatic parenchymal rupture [7,43,44].
Emergency delivery often remains the only definitive treatment option, and these disorders
represent a significant cause of maternal morbidity and mortality worldwide.

4.4. Thrombotic Microangiopathies

Atypical hemolytic uremic syndrome and thrombotic thrombocytopenic purpora
(TTP) are part of the thrombotic microangiopathy spectrum and are uncommon but poten-
tially life-threatening causes of thrombocytopenia during pregnancy. These disorders are
characterized by thrombocytopenia, microangiopathic hemolytic anemia, and multiorgan
dysfunction resulting from extensive microvascular thrombosis [45-47].

The diagnosis is often challenging, as the clinical presentation may overlap with that of
severe PE or HELLP syndrome. However, thrombotic microangiopathy is more frequently
indicated by the presence of neurological symptoms, renal failure, and more severe throm-
bocytopenia [32,45,48]. Since delayed treatment beginning is linked to higher maternal
mortality, early detection of these conditions is crucial. Unlike pregnancy-related conditions
such as PE or HELLP syndrome, thrombotic microangiopathies require disease-specific
therapies, including plasma exchange or complement inhibition, rather than delivery
alone [49-51].

4.5. Other Secondary Causes

Infections, medications, induced thrombocytopenia, bone marrow issues, and systemic
autoimmune diseases such as lupus erythematosus and antiphospholipid syndrome are
some of the less frequent causes of thrombocytopenia during pregnancy. Viral infections
such as hepatitis and human immunodeficiency virus (HIV) can cause thrombocytopenia ei-
ther through immunological mechanisms or by a direct decrease in hematopoiesis [4,52,53].

The presence of additional clinical symptoms or laboratory abnormalities frequently
confirms the diagnosis of thrombocytopenia. A thorough medical history, a rigorous review
of drug consumption, and targeted examinations are required to identify the secondary
reasons and ensure appropriate management [5].
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5. Diagnostic Challenges and Differential Diagnosis

Diagnosing thrombocytopenia during pregnancy can be challenging due to the wide
range of potential etiologies and the frequent overlap of clinical and laboratory findings.
Accurate diagnosis is crucial because the underlying etiology directly influences treatment
decisions and maternal and fetal outcomes [13,54]. Thus, to distinguish benign pregnant
thrombocytopenia from pathological situations that necessitate immediate care, a method-
ical and clinically oriented approach is needed. Table 2 summarizes the key clinical and
laboratory features relevant to the differential diagnosis.

The initial diagnostic evaluation should include a detailed medical history. Specifically,
the investigation focused on the onset of thrombocytopenia, whether any thrombocytope-
nia had previously occurred, any bleeding, autoimmune conditions, medication use, and
any challenges during the previous or present pregnancy [55,56]. The timing of thrombocy-
topenia onset is important for differential diagnosis, as autoimmune thrombocytopenia
often develops before or early in pregnancy, whereas gestational thrombocytopenia typ-
ically occurs in the late second or third trimester [57]. In clinical practice, platelet count
thresholds are commonly used to guide diagnostic evaluation and management decisions.
Mild thrombocytopenia is generally defined as platelet counts 100-150 x 10? /L, moderate
thrombocytopenia as 50-100 x 10°/L, and severe thrombocytopenia as <50 x 10°/L [13].

The first step in laboratory evaluation is confirmation of true thrombocytopenia. Pseu-
dothrombocytopenia, which results from in vitro platelet aggregation—most commonly
in ethylenediaminetetraacetic acid (EDTA)-anticoagulated samples—should always be
excluded. Examination of a peripheral blood smear is essential to detect platelet clumping
and to assess platelet morphology or the presence of schistocytes suggestive of microangio-
pathic hemolysis [58]. When EDTA-dependent platelet aggregation is suspected, platelet
counts should be repeated using sodium citrate anticoagulated blood samples, in which
platelet aggregation does not typically occur. Confirmation with citrate samples helps
establish the diagnosis of pseudothrombocytopenia and prevents misdiagnosis of severe
thrombocytopenia and unnecessary treatment [59].

One of the most common diagnostic challenges is distinguishing ITP from gesta-
tional thrombocytopenia, two conditions that differ significantly in management and
prognosis [60]. While autoimmune thrombocytopenia may manifest as more severe throm-
bocytopenia, a history of the disorder, or persistently low platelet counts after delivery,
gestational thrombocytopenia is defined by moderate, isolated thrombocytopenia in an
otherwise healthy pregnant woman. Because antiplatelet antibody testing has low sensitiv-
ity and specificity and cannot reliably differentiate between disorders, it is generally not
recommended [52].

Women presenting with thrombocytopenia in the third trimester should also be evalu-
ated for pregnancy-related hypertensive conditions, particularly PE and HELLP syndrome,
which are discussed in Section 4 [7]. On the contrary, thrombocytopenia may precede other
clinical symptoms, and unusual or incomplete presentations are frequent. Thus, in cases of
progressing disease, sequential laboratory monitoring is essential [5].

Another important diagnostic consideration is thrombotic microangiopathy, which
may clinically resemble severe PE or HELLP syndrome but requires fundamentally differ-
ent management strategies [61]. Atypical hemolytic uremic syndrome or TTP should be
suspected in cases of profound thrombocytopenia, severe hemolysis, neurological symp-
toms, or progressive renal impairment. When clinical suspicion is high, treatment decisions
should not be delayed, even though specialist tests such as ADAMTS13 activity can assist
in diagnosis [62].

The diagnostic approach to thrombocytopenia in pregnancy frequently relies on a
combination of clinical assessment, laboratory findings, response to initial treatment, and
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the subsequent postpartum course, owing to the complexity and overlap of clinical fea-
tures [27]. Multidisciplinary collaboration between obstetricians, hematologists, and other
specialists is essential for timely and appropriate management. A systematic diagnostic
strategy contributes to accurate etiological diagnosis and to reducing the risk of incorrect
or delayed therapeutic interventions and unnecessary diagnostic tests [63,64]. Table 2 and
Figure 1 summarize the key elements of the differential diagnosis and the recommended
diagnostic strategy.

THROMBOCYTOPENIA CONFIRMED
Platelet count < 150 x 10° /L

v

{ GESTATIONAL AGE AND SEVERITY ]

v

LATE (2" /3" trimester)
MILD (> 100x10° /L)

ANY TRIMESTER
’ MODERATE TO SEVERE (< 100x 10° /L)

[ EVALUATE CLINICAL AND LABORATORY FEATURES ]

v v

‘ NO HYPERTENSION

HYPERNTESION + PROTEINURIA ey
NEUROLOGIC SYMPTOMS

l l

URGENT EVALUATION!

+« SEVERE THROMBOCYTOPENIA

GESTATIONAL THROMBOCYTOPENIA * ORGAN DYSFUNCTION

+ RAPID DETERIORATION

Figure 1. Diagnostic algorithm for thrombocytopenia in pregnancy. Flowchart illustrating the
stepwise clinical evaluation of thrombocytopenia during pregnancy based on gestational age, platelet
count severity, and associated clinical and laboratory findings. Abbreviations: PE, pre-eclampsia;
HELLP, hemolysis, elevated liver enzymes, low platelets; TTP, thrombotic thrombocytopenic purpura;
aHUS, atypical hemolytic uremic syndrome.

Table 2. The table summarizes the main clinical and laboratory features for differentiating common
causes of thrombocytopenia in pregnancy.

- . Severity of Key Laboratory  Distinguishing Postpartum
Condition Typical Onset Thrombocytopenia Findings Clinical Features Evolution
Gestational ‘ Late 2nd-3rd Mild Isolated thr(.)m— Asymptomatic; Rapid

thrombocytopenia . 9 bocytopenia; . . spontaneous
trimester (>100 x 10°/L) no prior history .
[6,65] normal smear resolution
ITP Any trimester; . Isolated thrgm— Possible bleeding ~ Often persists
often early or Mild to severe bocytopenia; ) .
[52,57,66] U history; prior ITP postpartum
pre-existing normal smear
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Table 2. Cont.
- . Severity of Key Laboratory = Distinguishing Postpartum
Condition Typical Onset Thrombocytopenia Findings Clinical Features Evolution
PE Usually, 3rd . Elevated liver Hyperten-swn; Improves after
. Mild to moderate enzymes; systemic .
[67] trimester L delivery
proteinuria symptoms
HELLP syndrome  3rd trimester Hemolysis, T Epigastric pain; Resolves after
[7%] or Dostpartum Moderate to severe AST/ALT, 1 rapid deliver
! postp LDH progression y
Late Neurologic Persists
TTP reenAncY or Severe Schistocytes; 1 symptoms; without
[8,68] preg y LDH; anemia minimal plasma
postpartum h .
ypertension exchange
aHUS Postpartum > Severe Renal failure; Progressive Often persists
[69,70] antepartum hemolysis kidney injury postpartum
Secondary causes
(1nfect1.on, drugs, . . Disease-specific Systemic illness Depends. on
autoimmune Variable Variable o underlying
. abnormalities or drug exposure
disease) cause
[71]

Abbreviations: HELLP, hemolysis, elevated liver enzymes, and low platelet count; LDH, lactate dehydroge-
nase; TTP, thrombotic thrombocytopenic purpura; aHUS, atypical hemolytic uremic syndrome; ITP, immune
thrombocytopenia; AST, aspartate aminotransferase; ALT, alanine aminotransferase; 1, increased.

6. Maternal Risks

The maternal risk of pregnancy-related thrombocytopenia is determined primarily
by the severity of thrombocytopenia, the rate of platelet decline, and the presence of
coexisting obstetric or systemic conditions. Mild thrombocytopenia is usually clinically
insignificant, while moderate to severe forms are associated with increased maternal
morbidity, particularly during labor and puerperium [4,67].

The most significant maternal concern is bleeding. Thrombocytopenia can increase
the risk of bleeding before, during, and after delivery, particularly when the platelets count
falls below the hemostatic threshold or when other risk factors, such as uterine atony,
cesarean delivery, or poor blood coagulation, are present [72,73]. Thrombocytopenia may
also exacerbate postpartum bleeding, potentially increasing the need for blood transfusions.
Postpartum hemorrhage remains a major cause of maternal morbidity worldwide [73].

Thrombocytopenia also affects anesthetic management by limiting the use of neuraxial
anesthesia [74]. In pregnant women with hypertensive disorders, airway edema, or cardiac
dysfunction, thrombocytopenia may increase the risk of hemorrhagic complications during
neuraxial procedures and may necessitate the use of general anesthesia, which is associated
with higher maternal risk [75,76]. Consequently, thrombocytopenia may restrict anesthetic
options during labor or cesarean delivery, potentially influencing maternal outcomes.

In some cases, thrombocytopenia reflects an underlying systemic disorder that, in its
most severe forms, may lead to multiorgan failure. Major maternal complications include
acute kidney injury, hepatic dysfunction, neurological manifestations, and disseminated
intravascular coagulation. These conditions are associated with increased maternal mor-
bidity and often require advanced medical care, including intensive care admission and
prolonged hospitalization [77].

This hematological abnormality can also complicate obstetric decision-making, par-
ticularly regarding the timing and mode of delivery. The need to balance maternal safety
with fetal maturity may result in preterm delivery or operative intervention. In addition,
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repeated laboratory monitoring, transfusion requirements, and close collaboration among
multiple specialists may adversely affect both the psychological well-being and the overall
health of the pregnant woman [78,79].

7. Fetal and Neonatal Risks

Maternal thrombocytopenia is associated with a wide range of fetal and neonatal risks,
which are mainly determined by the severity of the maternal condition, gestational age at
delivery, and the underlying etiology. Although thrombocytopenia during pregnancy does
not affect the fetus in most cases, certain clinical conditions are associated with increased
perinatal morbidity and therefore require close monitoring and coordinated perinatal
care [28,80].

One of the most frequent adverse fetal outcomes linked to maternal thrombocytopenia
is premature birth, particularly when early delivery is required due to maternal complica-
tions [81]. Iatrogenic preterm birth is associated with increased risks of respiratory distress,
neonatal infection, and long-term neurodevelopmental complications. In addition, fetal
growth restriction may occur, potentially reflecting placental dysfunction or the effects of
maternal disease [82,83].

When maternal immune platelet abnormalities affect pregnancies, neonatal throm-
bocytopenia is a serious concern. Reduced newborn platelet counts can result from the
transplacental transfer of maternal antibodies and typically appear in the first few days
of life [84]. Severe thrombocytopenia necessitates close postnatal monitoring since it may
raise the risk of bleeding problems, even if the majority of affected infants do not exhibit
any symptoms. A rare but dangerous side effect of severe newborn thrombocytopenia
is intracranial hemorrhage [85]. Avoiding needless stressful procedures during delivery
is crucial because the risk is highest during the perinatal period. The evidence currently
available does not support routine cesarean sections for the primary purpose of preventing
newborn hemorrhage. Rather, obstetric indicators and the health of the mother should be
taken into consideration while making delivery decisions [86,87].

Thrombocytopenia may also complicate obstetric decision-making, particularly re-
garding the timing and mode of delivery. In some cases, early delivery may be required
to prevent maternal deterioration while balancing the goal of achieving adequate fetal
maturity. The need for transfusions, frequent checkups, and collaboration between different
specialists cannot only influence the psychological state of the pregnant woman but also
affect her overall health [31,67,88].

Overall, optimal outcomes depend on timely diagnosis, multidisciplinary collabora-
tion, and careful perinatal monitoring, particularly in pregnancies complicated by severe
maternal disease [28,31,56].

8. Management Strategies

Pregnancy-related thrombocytopenia management necessitates a customized strategy
based on the underlying cause, thrombocytopenia severity, gestational age, and maternal
and fetal condition [89,90]. The primary goals of management are to prevent unnecessary
interventions, safeguard the fetus, and lower the mother’s risk of bleeding while facilitating
a safe delivery. An interdisciplinary team of neonatologists, obstetricians, hematologists,
and anesthesiologists should make management decisions because of the range of etiologies
and clinical manifestations [91]. Table 3 presents a summary of management techniques
by etiology.
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Table 3. The table summarizes general management principles according to etiology, including indi-
cations for treatment, use of platelet transfusion, and key peripartum considerations. Management
should be individualized based on disease severity, gestational age, and maternal-fetal status.

. Primary Indications for Role of Platelet Key Peripartum
Etiology Management . . .
Treatment Transfusion Considerations
Approach
Gestational . Vaginal dehvery
. Observation and o preferred; no special
thrombocytopenia . o None Not indicated . .
[4,6] routine monitoring interventions
! required
Symptomatic Aim to optimize
Immunomodulatory  bleeding or platelet ~ Reserved for active P
ITP . platelet count near
therapy when count below safe bleeding or urgent : :
[38,57] .5 . delivery; neonatal
indicated thresholds for delivery o .
. monitoring required
delivery/procedures
Hypertenswe Maternal Progressive disease Use.d selectively Delivery is definitive
disorders (PE, A in severe .
stabilization and or maternal/fetal . treatment; anticipate
HELLP syndrome) timely deliver compromise thrombocytopenia or ostpartum recover
[5,92] y y P bleeding postp y
Thrombotic Urgent .

. . . . o . . . Delivery alone
microangiopathies disease-specific Immediate upon Adjunctive only; insufficient- intensive
(TTP, aHUS) therapy in clinical suspicion limited efficacy alone L )

o monitoring required
[32,47] specialized centers

Secondary causes
(infection, drugs,

autoimmune disease) underlying condition

[52,93]

Platelet recovery
parallels resolution
of cause

Based on disease
severity

Treat t of
reatment o Case-dependent

Abbreviations: HELLP, hemolysis, elevated liver enzymes, and low platelet count; TTP, thrombotic thrombocy-
topenic purpura; aHUS, atypical hemolytic uremic syndrome.

8.1. General Management Principles

Close clinical and laboratory monitoring is crucial for all pregnant women with
thrombocytopenia. Serial platelet counts provide valuable insights into the progression
of the condition and the effectiveness of treatment [52,94]. While severe or progressive
thrombocytopenia requires targeted management, monitoring alone is often adequate for
asymptomatic individuals with mild thrombocytopenia [95].

The therapeutic approach to thrombocytopenia during pregnancy should be guided
by the overall clinical context, including bleeding symptoms, platelet count, and planned
obstetric interventions, rather than relying solely on laboratory parameters [66]. In the
absence of bleeding, prophylactic therapy is generally not recommended unless the platelet
counts fall below safe thresholds for delivery or invasive procedures. Avoiding unnecessary
platelet transfusions is particularly important due to their limited duration of effect and
potential complications [96,97].

8.2. Etiology-Specific Management

Depending on the underlying etiology, different management approaches are used.
In cases of gestational thrombocytopenia, no specific therapy is required beyond routine
monitoring [98]. Patients with symptomatic bleeding or platelet counts below safe limits
are advised to receive treatment for immune-mediated thrombocytopenia, especially at
the end of pregnancy when delivery is anticipated. The goal of first-line treatments is to
quickly raise platelet levels for safe labor management [99,100].
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The main treatment for thrombocytopenia linked to pregnancy-related hypertension
diseases is to stabilize the mother’s state and, if necessary, give birth early. The core of
management is supportive care, which includes controlling blood pressure and correcting
coagulation abnormalities [101,102]. On the other hand, thrombotic microangiopathy
should be treated in specialized facilities and calls for immediate, targeted care. Delaying
treatment can lead to unfavorable outcomes and rapid clinical deterioration [103,104].

Management of immune-mediated thrombocytopenia during pregnancy depends on
disease severity, platelet count, gestational age, and the presence of bleeding symptomes.
Treatment is generally recommended in cases of symptomatic bleeding or when platelet
counts fall below safe thresholds for delivery or invasive procedures [57,66]. First-line
therapy includes corticosteroids and IVIG, both of which are considered relatively safe
during pregnancy [66,103]. Corticosteroids are frequently used during the first and second
trimesters but require careful monitoring due to potential maternal adverse effects such
as gestational diabetes or hypertension. IVIG is often preferred when a rapid increase in
platelet count is required or when corticosteroids are contraindicated [57,66,103].

In refractory cases, second-line treatments such as rituximab or thrombopoietin recep-
tor agonists may be considered in specialized centers after careful evaluation of maternal
and fetal risks [103]. Management decisions should always be individualized and made
within a multidisciplinary team [66].

Secondary causes of thrombocytopenia require treatment of the underlying condition,
including management of systemic autoimmune diseases, discontinuation of causative
medications, or treatment of infections. Platelet counts typically recover once the triggering
factor has been addressed [105].

8.3. Platelet Transfusion and Supportive Therapies

Platelet transfusions are generally reserved for patients with severe thrombocytope-
nia, active bleeding, or those requiring invasive procedures or emergency delivery [106].
Platelet transfusion is most effective when used as an adjunct to definitive treatment of
the underlying disorder, providing a temporary increase in platelet count. Decisions re-
garding transfusion thresholds should consider the overall clinical context, procedural
requirements, and risk of bleeding [96,107].

In ITP, platelet transfusion alone may be less effective because transfused platelets can
be rapidly destroyed by circulating antiplatelet antibodies. Therefore, platelet transfusions
are typically administered in combination with immunomodulatory therapy, such as
corticosteroids or IVIG, particularly in cases of severe bleeding or when urgent delivery or
invasive procedures are required [66,103]. This combined approach may improve platelet
survival and reduce bleeding risk.

Supportive care includes iron supplementation, red blood cell transfusions for anemia,
and treatment of hemostatic disorders when necessary. These interventions aim to reduce
bleeding complications during delivery and optimize maternal hemostasis [108,109].

8.4. Delivery Planning and Peripartum Management

Pregnancies complicated by thrombocytopenia require careful planning is necessary
of delivery under multidisciplinary supervision. Decisions regarding the timing and mode
of delivery should consider not only on the platelet count but also the patient’s clinical
condition and obstetric indications. When obstetrically appropriate, vaginal delivery is
generally preferred, as it is associated with a lower risk of surgical bleeding compared with
cesarean delivery [67,110].

Effective multidisciplinary collaboration is essential in the peripartum management of
these pregnancies, ensuring appropriate monitoring, availability of blood products, and
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preparedness for neonatal care. Postnatal follow-up of the neonate is necessary to assess
platelet recovery, reassess the diagnosis, and provide counseling regarding the risk of
recurrence in subsequent pregnancies [111].

9. Delivery and Anesthetic Considerations

To balance procedural risks, fetal well-being, and maternal safety, careful multidisci-
plinary coordination is necessary for the management of labor in pregnancies complicated
by thrombocytopenia. Decisions regarding the timing and mode of delivery, as well as
the choice of anesthesia, should be individualized and guided by platelet count trends,
obstetric indications, and the overall clinical context [112,113].

9.1. Mode and Timing of Delivery

Thrombocytopenia alone is not an indication for cesarean delivery. When obstetrically
appropriate, vaginal delivery is generally preferred because it is associated with a lower
risk of surgical complications and maternal blood loss [114]. To reduce trauma-related
bleeding, especially cerebral hemorrhage, surgical vaginal delivery may be avoided in
cases of severe maternal or expected newborn thrombocytopenia [115].

The timing of delivery should take into account both maternal stability and fetal matu-
rity. In some cases, early delivery may be required to prevent maternal clinic deterioration,
whereas in other situations expectant management with close monitoring may allow further
fetal maturation. Careful delivery planning also facilitates multidisciplinary preparation,
including the availability of blood products and neonatal support [14,116,117].

9.2. Platelet Thresholds for Delivery

Although universally accepted platelet thresholds are lacking, several clinical thresh-
olds are commonly used to guide peripartum management [118]. In general, lower platelet
counts may be acceptable for vaginal delivery, whereas higher platelet levels are often
preferred for cesarean delivery or other invasive procedures in order to reduce the risk of
surgical bleeding. When interpreting platelet thresholds, clinicians should also consider co-
existing coagulation abnormalities, bleeding history, platelet function, and the underlying
cause of thrombocytopenia [119,120].

9.3. Neuraxial and General Anesthesia Considerations

A neuraxial anesthesia risk assessment in thrombocytopenic patients should be metic-
ulous, considering the risk of a spinal or epidural hematoma. Anesthetic choice should
reflect the stability of platelet counts, the cause of thrombocytopenia, and the absence of
additional bleeding risk factors. If neuraxial anesthesia is not an option, general anesthesia
might be necessary, with increased vigilance for hemodynamic, airway, and respiratory
issues, especially in the obstetric environment [121,122].

Clear and continuous communication between obstetric and anesthesiology teams is
essential for perinatal safety, facilitating prompt decision-making and reducing the risk of
adverse events during labor. If possible, scheduled deliveries are beneficial in reducing
emergency anesthetic situations and in allowing for platelet count optimization [123,124].

9.4. Neonatal Considerations at Delivery

Early notification of the neonatal team is crucial when maternal thrombocytopenia
may impact neonatal care. Neonates are considered at increased risk particularly when
maternal thrombocytopenia is associated with immune-mediated conditions, such as
ITP, or when severe maternal thrombocytopenia is present near delivery (e.g., platelet
count < 50 x 10%/ L). In these cases, neonates should be closely monitored in the early
postnatal period, and cord blood platelet counts may be obtained selectively. Although
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obstetric practice aims to minimize fetal stress, current evidence does not support routine
modification of the mode of delivery to prevent neonatal thrombocytopenia [80].

Current consensus statements suggest that neuraxial anesthesia can generally be
considered safe in obstetric patients with stable platelet counts of >70 x 10°/L, provided
that no additional coagulopathy or bleeding risk factors are present. Decisions should
always be individualized and made in collaboration with anesthesiology teams, taking into
account platelet trends, clinical context, and the underlying cause of thrombocytopenia.

10. Postpartum Management and Follow-Up

The postpartum period is an important time for the evaluation and management of
pregnancy-related thrombocytopenia, as changes in platelet counts after delivery may
provide valuable diagnostic and prognostic information. Whether platelet counts return to
normal or remain low after delivery can help clarify the underlying etiology and determine
whether further monitoring or treatment is required [30].

To assess the course of thrombocytopenia, platelet counts should be reassessed shortly
after delivery and again during the routine postnatal follow-up visit [73]. Gestational throm-
bocytopenia usually resolves spontaneously within a few weeks after delivery. However,
persistent or worsening thrombocytopenia remains may suggest an immune-mediated or
systemic disorder and should prompt further diagnostic evaluation. Women who experi-
enced severe thrombocytopenia or required treatment during pregnancy should therefore
receive close postpartum monitoring [6,10].

During early postpartum period, women with thrombocytopenia require careful
clinical observation because of the increased risk of postpartum hemorrhage. Systematic
assessment of uterine tone, blood loss, and hemodynamic stability is particularly important
when additional risk factors are present [119].

Clinical presentation and laboratory data, rather than just predetermined thresh-
olds, should be used to inform decisions on the delivery of blood products. Furthermore,
long-term hematological management may be necessary for persistent or recurrent throm-
bocytopenia, and modifying or stopping pregnancy-related medicine is a crucial component
of postpartum care [113,125].

An important aspect of postpartum care is counseling women about the potential risk
of recurrence in future pregnancies [126]. Certain forms of thrombocytopenia may recur in
subsequent pregnancies, although the clinical presentation and severity may vary. Early
antenatal assessment and appropriate monitoring are therefore recommended for women
with a history of severe thrombocytopenia [127].

In addition to maternal follow-up, neonatal outcomes should also be monitored when
maternal thrombocytopenia is related to immune-mediated conditions. Neonates born
to mothers with ITP may develop transient thrombocytopenia during the first days of
life due to transplacental transfer of antiplatelet antibodies, and therefore early platelet
count assessment and clinical monitoring are recommended [41,82]. Although most cases
resolve spontaneously, follow-up may be required in severe cases to ensure recovery of
platelet counts and to prevent bleeding complications [86,87]. Counseling regarding the
risk of recurrence in future pregnancies, particularly in cases of ITP or pregnancy-associated
thrombotic microangiopathies, is also an important component of postpartum care [37,65].

11. Future Directions and Research Gaps

While many questions remain unanswered, significant advancements have been made
in understanding and treating thrombocytopenia during pregnancy [128]. Due to the ethical
and practical constraints of conducting randomized controlled trials in pregnant women,
the current evidence base mainly consists of observational studies, retrospective analyses,
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and expert consensus [129]. Consequently, individualized risk assessment remains a key
component of many therapeutic decisions.

An area that has received considerable attention is the definition of safe platelet
thresholds for neuraxial anesthesia and obstetric procedures, as current guidelines differ
widely. To provide more precise, evidence-based recommendations, prospective studies
are needed to examine maternal, anesthetic, and perinatal outcomes at different platelet
levels [130,131].

Despite growing clinical experience, several aspects of thrombocytopenia manage-
ment in pregnancy remain controversial. One example is the optimal platelet threshold
for neuraxial anesthesia, where recommendations differ among professional societies and
are often based on observational data rather than randomized trials [76,117,125]. Similarly,
uncertainty remains regarding the most appropriate treatment thresholds for ITP during
pregnancy and the safety of emerging therapeutic agents. These variations reflect the lim-
ited availability of high-quality prospective studies in pregnant populations and highlight
the need for more robust evidence to guide clinical decision-making [131].

The assessment of new treatment options for expectant mothers is equally impor-
tant. Although patients with thrombocytopenia who are not pregnant now have many
more therapy options thanks to newer immunomodulatory and targeted drugs, less is
known regarding their safety, efficacy, and potential long-term effects on the developing
fetus [132-134]. It is crucial to perform long-term monitoring of newborns who have
been exposed and to systematically collect safety data specific to pregnancy to support
evidence-based clinical practice moving forward.

Another important field of research appears to be the development of improved diag-
nostic instruments. The use of biomarkers that can clearly distinguish between conditions
with overlapping clinical features, such as thrombotic microangiopathy and hypertensive
disorders of pregnancy, may therefore expedite diagnosis and guide treatment more effec-
tively [32]. Additionally, a major step toward improving outcomes and reducing clinical
care variation may be the adoption of uniform diagnostic procedures that work for a variety
of groups.

There is a notable gap in the literature concerning patient-centered outcomes, including
psychological burden, quality of life, and preferences in therapeutic decision-making.
Future research that incorporates these measures may facilitate shared decision-making and
support a more comprehensive, patient-oriented approach to managing thrombocytopenia
in pregnancy [135,136].

12. Conclusions

Pregnancy-related thrombocytopenia is a common observation, although it can be
caused by several disorders, ranging from normal pregnancy to serious conditions that
could jeopardize the mother’s and the fetus’s health. Therefore, identifying the underlying
cause is essential, as treatment and prognosis vary significantly among different conditions.
In particular, such conditions that are linked to a markedly elevated risk of maternal
and fetal morbidity and mortality necessitate extremely keen awareness and meticulous
clinical evaluation.

This research focuses on the efficient management of thrombocytopenic pregnant
women through a stepwise diagnostic workup, customized medication, and close coordi-
nation among various experts. Ultimately, thorough consideration of fetal and newborn
health, careful assessment of maternal risks, and suitable delivery planning will yield the
best results.

Progress in addressing thrombocytopenia during pregnancy requires robust pregnancy-
specific diagnostic and therapeutic evidence, supported by high-quality, evidence-based
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clinical guidelines. To provide the greatest potential maternal and perinatal outcomes, the
best care will likely be provided in the interim by judiciously combining fresh evidence,
established recommendations, and individualized clinical judgment.

Author Contributions: Conceptualization, S.S. and E.M.; validation, N.K., A.G. and A.Z.; investiga-
tion, T.G., N.A., PM. and M.T,; writing—original draft preparation, S.S.; writing—review and editing,
NK,AG,TG,EM,AZ,NA,PM,MT,IA,D.S,K.L.and A.P; visualization, E.M.; supervision,
A.P. and S.S.; project administration, A.P. All authors have read and agreed to the published version
of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations

The following abbreviations are used in this manuscript:

HELLP Hemolysis, Elevated Liver enzymes & Low Platelets

PE Preeclampsia
ITP Immune thrombocytopenia
aHUS Atypical hemolytic uremic syndrome
TTP Thrombotic thrombocytopenic purpura
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References
1.  Agrawal, T.; Kaundinya, A.; Pawde, A. Low platelet count during pregnancy. MGM ]. Med. Sci. 2025, 12, 383-388. [CrossRef]
2. Goldman, B.G.; Hehir, M.P,; Yambasu, S.; O'Donnell, E.M. The presentation and management of platelet disorders in pregnancy.
Eur. . Haematol. 2018, 100, 560-566. [CrossRef]
3. Mangla, A,; Hamad, H. Thrombocytopenia in Pregnancy. In StatPearls; StatPearls Publishing: Treasure Island, FL, USA, 2025.
Available online: http://www.ncbi.nlm.nih.gov/books/NBK547705/ (accessed on 6 February 2026).
4. Subtil, SEC.; Mendes, ] M.B.; Areia, A.L.F,; Moura, ] P.A.S. Update on thrombocytopenia in pregnancy. Rev. Bras. Ginecol. Obstet.
2020, 42, 834-840. [CrossRef]
5. Park, Y.H. Diagnosis and management of thrombocytopenia in pregnancy. Blood Res. 2022, 57, S79-5S85. [CrossRef]
6. Habas, E.; Rayani, A.; Alfitori, G.; Eldin Ahmed, G.; Elzouki, A.N.Y. Gestational thrombocytopenia: A review on recent updates.
Cureus 2022, 14, €23204. [CrossRef]
7. Giannubilo, S.R.; Marzioni, D.; Tossetta, G.; Ciavattini, A. HELLP syndrome and differential diagnosis with other thrombotic
microangiopathies in pregnancy. Diagnostics 2024, 14, 352. [CrossRef]
8. Frimat, M.; Gnemmi, V.; Stichelbout, M.; Provét, F.; Fakhouri, F. Pregnancy as a susceptible state for thrombotic microangiopathies.
Front. Med. 2024, 11, 1343060. [CrossRef] [PubMed]
9.  Perez Botero, J.; Reese, ].A.; George, ].N.; McIntosh, ].J. Severe thrombocytopenia and microangiopathic hemolytic anemia in
pregnancy: A guide for the consulting hematologist. Am. J. Hematol. 2021, 96, 1655-1665. [CrossRef]
10. Bergmann, F.; Rath, W. The differential diagnosis of thrombocytopenia in pregnancy. Dtsch. Arztebl. Int. 2015, 112, 795-802.
[CrossRef] [PubMed]
11.  Stavrou, E.; McCrae, K.R. Immune thrombocytopenia in pregnancy. Hematol. Oncol. Clin. N. Am. 2009, 23, 1299-1316. [CrossRef]
[PubMed]
12.  Ibeh, C.0.A.; Guo, F; Yang, X. Maternal and fetal outcomes in 151 cases of thrombocytopenia in pregnancy. Front. Cell Dev. Biol.
2025, 13, 1608647. [CrossRef]
13. Ciobanu, A.M,; Colibaba, S.; Cimpoca, B.; Peltecu, G.; Panaitescu, A.M. Thrombocytopenia in pregnancy. Maedica 2016, 11, 55-60.

https:/ /doi.org/10.3390/1ife16030462


https://doi.org/10.4103/mgmj.mgmj_91_25
https://doi.org/10.1111/ejh.13049
http://www.ncbi.nlm.nih.gov/books/NBK547705/
https://doi.org/10.1055/s-0040-1721350
https://doi.org/10.5045/br.2022.2022068
https://doi.org/10.7759/cureus.23204
https://doi.org/10.3390/diagnostics14040352
https://doi.org/10.3389/fmed.2024.1343060
https://www.ncbi.nlm.nih.gov/pubmed/38476448
https://doi.org/10.1002/ajh.26328
https://doi.org/10.3238/arztebl.2015.0795
https://www.ncbi.nlm.nih.gov/pubmed/26634939
https://doi.org/10.1016/j.hoc.2009.08.005
https://www.ncbi.nlm.nih.gov/pubmed/19932435
https://doi.org/10.3389/fcell.2025.1608647
https://doi.org/10.3390/life16030462

Life 2026, 16, 462 16 of 20

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

Sokou, R.; Lianou, A.; Lampridou, M.; Panagiotounakou, P.; Kafalidis, G.; Paliatsiou, S.; Volaki, P; Tsantes, A.G.; Boutsikou, T.;
Iliodromiti, Z.; et al. Neonates at risk: Understanding the impact of high-risk pregnancies on neonatal health. Medicina 2025,
61,1077. [CrossRef]

Chandra, S.; Tripathi, A K.; Mishra, S.; Amzarul, M.; Vaish, A K. Physiological changes in hematological parameters during
pregnancy. Indian J. Hematol. Blood Transfus. 2012, 28, 144-146. [CrossRef] [PubMed]

Soma-Pillay, P.; Nelson-Piercy, C.; Tolppanen, H.; Mebazaa, A. Physiological changes in pregnancy. Cardiovasc. ]. Afr. 2016, 27,
89-94. [CrossRef] [PubMed]

Forstner, D.; Guettler, J.; Gauster, M. Changes in maternal platelet physiology during gestation and their interaction with
trophoblasts. Int. J. Mol. Sci. 2021, 22, 10732. [CrossRef]

Moser, G.; Guettler, J.; Forstner, D.; Gauster, M. Maternal platelets—Friend or foe of the human placenta? Int. . Mol. Sci. 2019,
20, 5639. [CrossRef] [PubMed]

Varrias, D.; Spanos, M.; Kokkinidis, D.G.; Zoumpourlis, P.; Kalaitzopoulos, D.R. Venous thromboembolism in pregnancy:
Challenges and solutions. Vasc. Health Risk Manag. 2023, 19, 469—484. [CrossRef]

Lyssy, E; Gauster, M.; Forstner, D. Effects of physical activity on platelet activation and hemostasis during pregnancy—Are
placento-exerkines the hidden drivers? J. Thromb. Haemost. 2026, 24, 18-25. [CrossRef]

Elagib, K.E.; Brock, A.T.; Goldfarb, A.N. Megakaryocyte ontogeny: Clinical and molecular significance. Exp. Hematol. 2018, 61,
1-9. [CrossRef]

Italiano, J.E.; Shivdasani, R.A. Megakaryocytes and beyond: The birth of platelets. |. Thromb. Haemost. 2003, 1, 1174-1182.
[CrossRef]

Jackson, C.; Steward, S.; Ashmun, R.; McDonald, T. Megakaryocytopoiesis and platelet production are stimulated during late
pregnancy and early postpartum in the rat. Blood 1992, 79, 1672-1678. [CrossRef]

Reese, J.A.; Peck, ].D.; Deschamps, D.R.; McIntosh, J.J.; Knudtson, E.J.; Terrell, D.R.; Vesely, S.K.; George, ].N. Platelet counts
during pregnancy. N. Engl. |. Med. 2018, 379, 32-43. [CrossRef]

Peng, J.; Zhao, Q.; Pang, W.; Li, Y.; Dong, X. Changes of coagulation function and platelet parameters in preeclampsia and their
correlation with pregnancy outcomes. J. Clin. Hypertens. 2024, 26, 1181-1187. [CrossRef] [PubMed]

Maconi, M.; Cardaropoli, S.; Cenci, A.M. Platelet parameters in healthy and pathological pregnancy. J. Clin. Lab. Anal. 2012, 26,
41-44. [CrossRef]

Pishko, A.M.; Marshall, A.L. Thrombocytopenia in pregnancy. Hematol. Am. Soc. Hematol. Educ. Program 2022, 2022, 303-311.
[CrossRef] [PubMed]

Kim, WJ.; Park, 1.Y.; Choi, S.K. Perinatal outcomes in pregnancies complicated by maternal thrombocytopenia: A retrospective
cohort study. J. Clin. Med. 2025, 14, 4524. [CrossRef]

Masselli, G.; Bonito, G.; Gigli, S.; Ricci, P. Imaging of acute abdominopelvic pain in pregnancy and puerperium—Part II:
Non-obstetric complications. Diagnostics 2023, 13, 2909. [CrossRef]

Cines, D.B.; Levine, L.D. Thrombocytopenia in pregnancy. Hematol. Am. Soc. Hematol. Educ. Program 2017, 2017, 144-151.
[CrossRef]

Waghmare, B.V.; Jajoo, S. Navigating primary immune thrombocytopenia during pregnancy: Management strategies and
considerations—A comprehensive review. Cureus 2024, 16, e67284. [CrossRef] [PubMed]

Urra, M.,; Lyons, S.; Teodosiu, C.G.; Burwick, R.; Java, A. Thrombotic microangiopathy in pregnancy: Current understanding and
management strategies. Kidney Int. Rep. 2024, 9, 2353-2371. [CrossRef]

Scully, M.; Neave, L. Etiology and outcomes: Thrombotic microangiopathies in pregnancy. Res. Pract. Thromb. Haemost. 2023,
7,100084. [CrossRef] [PubMed]

Pietras, N.M.; Gupta, N.; Justiz Vaillant, A.A.; Pearson-Shaver, A.L. Inmune thrombocytopenia. In StatPearls; StatPearls
Publishing: Treasure Island, FL, USA, 2025. Available online: http:/ /www.ncbi.nlm.nih.gov/books/NBK562282/ (accessed on 6
February 2026).

Ruszala, M.; Poniedziatek-Czajkowska, E.; Mierzyriski, R.; Wankowicz, A.; Zamojska, A.; Grzechnik, M.; Golubka, I.; Leszczynska-
Gorzelak, B.; Gogacz, M. Thrombocytopenia in pregnant women. Ginekol. Pol. 2021, 92, 587-590. [CrossRef]

Omoloye, A K,; Than Yu, K.P; Sagi, S.V.; Samyraju, M.; Oyibo, S.O. Recurrent gestational thrombocytopenia affecting four
consecutive pregnancies: A case report. Cureus 2023, 15, e34005. [CrossRef]

Nechifor, L.; O'Reilly, D.; O’Loughlin, ] ; Ainle, EN.; Callion, N.M.; Zakharchenko, L. Maternal thrombocytopenia is not predictive
of neonatal thrombocytopenia: A single-center Irish study. Res. Pract. Thromb. Haemost. 2024, 8, 102622. [CrossRef] [PubMed]
Bussel, J.B.; Knightly, K.A. Immune thrombocytopenia (ITP) in pregnancy. Br. |. Haematol. 2024, 204, 1176-1177. [CrossRef]
Sankaran, S.; Robinson, S.E. Immune thrombocytopenia and pregnancy. Obstet. Med. 2011, 4, 140-146. [CrossRef] [PubMed]
Sachs, U.J.; Bedei, I.; Wienzek-Lischka, S.; Cooper, N.; Ehrhardt, H.; Axt-Fliedner, R.; Bein, G. Diagnosis and management of fetal
and neonatal alloimmune thrombocytopenia: An update. Transfus. Med. Hemother. 2025, 52, 318-333. [CrossRef] [PubMed]

https:/ /doi.org/10.3390/1ife16030462


https://doi.org/10.3390/medicina61061077
https://doi.org/10.1007/s12288-012-0175-6
https://www.ncbi.nlm.nih.gov/pubmed/23997449
https://doi.org/10.5830/CVJA-2016-021
https://www.ncbi.nlm.nih.gov/pubmed/27213856
https://doi.org/10.3390/ijms221910732
https://doi.org/10.3390/ijms20225639
https://www.ncbi.nlm.nih.gov/pubmed/31718032
https://doi.org/10.2147/VHRM.S404537
https://doi.org/10.1016/j.jtha.2025.09.018
https://doi.org/10.1016/j.exphem.2018.02.003
https://doi.org/10.1046/j.1538-7836.2003.00290.x
https://doi.org/10.1182/blood.V79.7.1672.1672
https://doi.org/10.1056/NEJMoa1802897
https://doi.org/10.1111/jch.14893
https://www.ncbi.nlm.nih.gov/pubmed/39185609
https://doi.org/10.1002/jcla.20502
https://doi.org/10.1182/hematology.2022000375
https://www.ncbi.nlm.nih.gov/pubmed/36485110
https://doi.org/10.3390/jcm14134524
https://doi.org/10.3390/diagnostics13182909
https://doi.org/10.1182/asheducation-2017.1.144
https://doi.org/10.7759/cureus.67284
https://www.ncbi.nlm.nih.gov/pubmed/39301384
https://doi.org/10.1016/j.ekir.2024.05.016
https://doi.org/10.1016/j.rpth.2023.100084
https://www.ncbi.nlm.nih.gov/pubmed/37063764
http://www.ncbi.nlm.nih.gov/books/NBK562282/
https://doi.org/10.5603/GP.a2021.0147
https://doi.org/10.7759/cureus.34005
https://doi.org/10.1016/j.rpth.2024.102622
https://www.ncbi.nlm.nih.gov/pubmed/39687925
https://doi.org/10.1111/bjh.19230
https://doi.org/10.1258/om.2011.110025
https://www.ncbi.nlm.nih.gov/pubmed/27579112
https://doi.org/10.1159/000547985
https://www.ncbi.nlm.nih.gov/pubmed/41089465
https://doi.org/10.3390/life16030462

Life 2026, 16, 462 17 of 20

41.

42.

43.

44.
45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Roberts, I.; Murray, N.A. Neonatal thrombocytopenia: Causes and management. Arch. Dis. Child. Fetal Neonatal Ed. 2003, 88,
F359-F364. [CrossRef] [PubMed]

Mayama, M.; Morikawa, M.; Yamada, T.; Umazume, T.; Noshiro, K.; Nakagawa, K.; Saito, Y.; Chiba, K.; Kawaguchi, S.; Watari, H.
Mild thrombocytopenia indicating maternal organ damage in pre-eclampsia: A cross-sectional study. BMC Pregnancy Childbirth
2021, 21, 91. [CrossRef]

Szczepanski, J.; Griffin, A.; Novotny, S.; Wallace, K. Acute kidney injury in pregnancies complicated with preeclampsia or HELLP
syndrome. Front. Med. 2020, 7, 22. [CrossRef] [PubMed]

Adorno, M.; Maher-Griffiths, C.; Grush Abadie, H.R. HELLP syndrome. Crit. Care Nurs. Clin. N. Am. 2022, 34, 277-288. [CrossRef]
Gupta, M.; Feinberg, B.B.; Burwick, R.M. Thrombotic microangiopathies of pregnancy: Differential diagnosis. Pregnancy Hypertens.
2018, 12, 29-34. [CrossRef]

Stanley, M.; Killeen, R.B.; Michalski, ].M. Thrombotic thrombocytopenic purpura. In StatPearls; StatPearls Publishing: Treasure
Island, FL, USA, 2025. Available online: http://www.ncbi.nlm.nih.gov/books/NBK430721/ (accessed on 6 February 2026).
Dominguez-Vargas, A.; Arifo, F; Silva, D.; Gonzélez-Térres, H.J.; Aroca-Martinez, G.; Egea, E.; Musso, C.G. Pregnancy-associated
atypical hemolytic uremic syndrome: A case report with MCP gene mutation and successful eculizumab treatment. AJP Rep.
2024, 14, €96—100. [CrossRef]

Xu, J; Tan, L.; Li, L.; Qiao, G.Y. Case report of thrombotic thrombocytopenic purpura during pregnancy with a review of the
relevant research. Medicine 2024, 103, e38112. [CrossRef]

Gupta, M.; Govindappagari, S.; Burwick, R.M. Pregnancy-associated atypical hemolytic uremic syndrome: A systematic review.
Obstet. Gynecol. 2020, 135, 46-58. [CrossRef]

Saad, A.F; Roman, J.; Wyble, A.; Pacheco, L.D. Pregnancy-associated atypical hemolytic-uremic syndrome. AJP Rep. 2016, 6,
e125-e128. [CrossRef]

Alobaidi, S.; AlDabbagh, A.; Alamoudi, A.; Almowarey, M.; Akl, A. Pregnancy-associated hemolytic uremic syndrome. Saudi J.
Kidney Dis. Transpl. 2020, 31, 1180. [CrossRef] [PubMed]

Malutan, A.M.; Pascu, O.T.; Diculescu, D.; Ciortea, R.; Blaga, L.; Nicula, R.; Bucuri, C.; Roman, M.; Nati, I.; Ormindean, C.M.; et al.
Autoimmune thrombocytopenia in pregnancy: Insights from an uncommon case presentation and mini-review. J. Clin. Med. 2025,
14, 872. [CrossRef] [PubMed]

Raadsen, M.; Du Toit, J.; Langerak, T.; van Bussel, B.; van Gorp, E.; Goeijenbier, M. Thrombocytopenia in virus infections. J. Clin.
Med. 2021, 10, 877. [CrossRef] [PubMed]

Ramadan, M.K.; Hubeich, M.; Itani, S.E.; Mogharbil, A. Severe gestational thrombocytopenia: A case report and brief review of
the literature. J. Hematol. 2016, 5, 142-150. [CrossRef]

Provan, D.; Stasi, R.; Newland, A.C.; Blanchette, V.S.; Bolton-Maggs, P.; Bussel, ].B.; Chong, B.H.; Cines, D.B.; Gernsheimer, T.B.;
Godeau, B; et al. International consensus report on the investigation and management of primary immune thrombocytopenia.
Blood 2010, 115, 168-186. [CrossRef]

Li, J.; Gao, YH.; Su, J.; Zhang, L.; Sun, Y.; Li, Z.Y. Diagnostic ideas and management strategies for thrombocytopenia of unknown
causes in pregnancy. Front. Surg. 2022, 9, 799826. [CrossRef]

Fogerty, A.E. ITP in pregnancy: Diagnostics and therapeutics in 2024. Hematol. Am. Soc. Hematol. Educ. Program 2024, 2024,
685-691. [CrossRef] [PubMed]

Senthilkumaran, S.; Menezes, R.G.; Jena, N.N.; Thirumalaikolundusubramanian, P. Pseudothrombocytopenia in perioperative
patient: A significant laboratory artifact. J. Anaesthesiol. Clin. Pharmacol. 2013, 29, 553-554. [CrossRef] [PubMed]

Lala, V.; Zubair, M.; Minter, D.A. Liver function tests. In StatPearls; StatPearls Publishing: Treasure Island, FL, USA, 2025.
Available online: http://www.ncbi.nlm.nih.gov/books/NBK482489/ (accessed on 6 February 2026).

Khanuja, K.; Levy, A.T.; McLaren, R.A.; Berghella, V. Pre- and postpregnancy platelet counts: Evaluating accuracy of gestational
thrombocytopenia and immune thrombocytopenia purpura diagnoses. Am. J. Obstet. Gynecol. MFM 2022, 4, 100606. [CrossRef]
Pourrat, O.; Coudroy, R.; Pierre, F. Differentiation between severe HELLP syndrome and thrombotic microangiopathy, thrombotic
thrombocytopenic purpura and other imitators. Eur. J. Obstet. Gynecol. Reprod. Biol. 2015, 189, 68-72. [CrossRef]

Yerigeri, K.; Kadatane, S.; Mongan, K.; Boyer, O.; Burke, L.L.; Sethi, S.K.; Licht, C.; Raina, R. Atypical hemolytic uremic syndrome:
Genetic basis, clinical manifestations, and a multidisciplinary approach to management. J. Multidiscip. Healthc. 2023, 16, 2233-2249.
[CrossRef]

Samuelson Bannow, B.; Federspiel, ].J.; Abel, D.E.; Mauney, L.; Rosovsky, R.P.; Bates, S.M. Multidisciplinary care of the pregnant
patient with or at risk for venous thromboembolism: A recommended toolkit from the Foundation for Women and Girls with
Blood Disorders Thrombosis Subcommittee. |. Thromb. Haemost. 2023, 21, 1432-1440. [CrossRef]

Balasuriya, T.; Kariyawasan, C.C. Adapting haematology practices for effective management of blood disorders in pregnancy in a
limited resource setting. Ann. Hematol. 2025, 104, 6395-6401. [CrossRef]

https:/ /doi.org/10.3390/1ife16030462


https://doi.org/10.1136/fn.88.5.F359
https://www.ncbi.nlm.nih.gov/pubmed/12937037
https://doi.org/10.1186/s12884-021-03564-4
https://doi.org/10.3389/fmed.2020.00022
https://www.ncbi.nlm.nih.gov/pubmed/32118007
https://doi.org/10.1016/j.cnc.2022.04.009
https://doi.org/10.1016/j.preghy.2018.02.007
http://www.ncbi.nlm.nih.gov/books/NBK430721/
https://doi.org/10.1055/a-2164-8438
https://doi.org/10.1097/MD.0000000000038112
https://doi.org/10.1097/AOG.0000000000003554
https://doi.org/10.1055/s-0036-1579539
https://doi.org/10.4103/1319-2442.308326
https://www.ncbi.nlm.nih.gov/pubmed/33565429
https://doi.org/10.3390/jcm14030872
https://www.ncbi.nlm.nih.gov/pubmed/39941544
https://doi.org/10.3390/jcm10040877
https://www.ncbi.nlm.nih.gov/pubmed/33672766
https://doi.org/10.14740/jh308w
https://doi.org/10.1182/blood-2009-06-225565
https://doi.org/10.3389/fsurg.2022.799826
https://doi.org/10.1182/hematology.2024000595
https://www.ncbi.nlm.nih.gov/pubmed/39643994
https://doi.org/10.4103/0970-9185.119152
https://www.ncbi.nlm.nih.gov/pubmed/24249998
http://www.ncbi.nlm.nih.gov/books/NBK482489/
https://doi.org/10.1016/j.ajogmf.2022.100606
https://doi.org/10.1016/j.ejogrb.2015.03.017
https://doi.org/10.2147/JMDH.S245620
https://doi.org/10.1016/j.jtha.2023.03.015
https://doi.org/10.1007/s00277-025-06566-w
https://doi.org/10.3390/life16030462

Life 2026, 16, 462 18 of 20

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.
79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Rottenstreich, A.; Israeli, N.; Levin, G.; Rottenstreich, M.; Elchalal, U.; Kalish, Y. Clinical characteristics, neonatal risk and
recurrence rate of gestational thrombocytopenia with platelet count <100 x 107 /L. Eur. J. Obstet. Gynecol. Reprod. Biol. 2018, 231,
75-79. [CrossRef] [PubMed]

Fogerty, A.E.; Kuter, D.]. How I treat thrombocytopenia in pregnancy. Blood 2024, 143, 747-756. [CrossRef]

Ersan, F; Alpay, V.; Boza, B.; Erenel, H. Severe thrombocytopenia in pregnancy: Etiology, management, and outcomes across
platelet count categories. J. Clin. Med. 2025, 14, 8162. [CrossRef] [PubMed]

Alsulmi, E. Thrombotic thrombocytopenic purpura in pregnancy: A comprehensive review. J. Perinat. Med. 2025, 53, 727-732.
[CrossRef] [PubMed]

Gunawan, F; Mangler, M.; Sanders, C.; Leonardo, T.A.; Cindy, Y. Pregnancy-associated atypical hemolytic uremic syndrome
presenting with preeclampsia with HELLP syndrome and following treatment with eculizumab. Case Rep. Perinat. Med. 2023,
12,20220016. [CrossRef]

Che, M.; Moran, S.M.; Smith, R.J.; Ren, K.Y.M.; Smith, G.N.; Shamseddin, M.K.; Avila-Casado, C.; Garland, ]J.S. A case-based nar-
rative review of pregnancy-associated atypical hemolytic uremic syndrome/complement-mediated thrombotic microangiopathy.
Kidney Int. 2024, 105, 960-970. [CrossRef]

Desai, S.S.; Kabade, K.S.; T.S.K., S.R.; Devireddy, G. Etiological review and outcome of thrombocytopenia in pregnancy in a
tertiary care centre. Int. J. Reprod. Contracept. Obstet. Gynecol. 2023, 12, 1217-1221. [CrossRef]

Burn, M.S.; Lundsberg, L.S.; Culhane, J.; Partridge, C.; Son, M.; Grechukhina, O. Increased risk of hemorrhage in patients with
mild thrombocytopenia at delivery admission. Pregnancy 2025, 1, €70071. [CrossRef]

Arcudi, S.; Ronchi, A.; Capecchi, M.; Iurlaro, E.; Ossola, M.W.; Mancini, I.; Schivardi, G.; Marconi, A.M.; Podda, G.M.; Artoni,
A. Assessment of postpartum haemorrhage risk among women with moderate thrombocytopenia. Br. |. Haematol. 2022, 197,
482-488. [CrossRef]

Estcourt, L.J. Thrombocytopenia in surgery and neuraxial anesthesia. Semin. Thromb. Hemost. 2020, 46, 245-255. [CrossRef]
Kovacheva, V.P; Venkatachalam, S.; Pfister, C.; Anwer, T. Preeclampsia and eclampsia: Enhanced detection and treatment for
morbidity reduction. Best Pract. Res. Clin. Anaesthesiol. 2024, 38, 246-256. [CrossRef]

Bailey, L.J.; Shehata, N.; De France, B.; Carvalho, ].C.A.; Malinowski, A.K. Obstetric neuraxial anesthesia at low platelet counts in
the context of immune thrombocytopenia: A systematic review and meta-analysis. Can. ]. Anesth. 2019, 66, 1396-1414. [CrossRef]
Nguyen, T.C.; Cruz, M.A ; Carcillo, J.A. Thrombocytopenia-associated multiple organ failure and acute kidney injury. Crit. Care
Clin. 2015, 31, 661-674. [CrossRef] [PubMed]

Townsley, D.M. Hematologic complications of pregnancy. Semin. Hematol. 2013, 50, 222-231. [CrossRef]

Dubey, S.; Rani, J. Hepatic rupture in preeclampsia and HELLP syndrome: A catastrophic presentation. Taiwan. J. Obstet. Gynecol.
2020, 59, 643-651. [CrossRef]

Houri, O.; Sigal, S.; Houri, O.; Brzezinski-Sinai, N.A.; Gomez Tolub, R.; Berezowsky, A.; Gruber, S.D.; Hadar, E. Risk of
thrombocytopenia in neonates of thrombocytopenic mothers. Int. . Gynecol. Obstet. 2024, 165, 772-777. [CrossRef] [PubMed]
Wang, X.; Xu, Y,; Luo, W.; Feng, H.; Luo, Y.; Wang, Y.; Liao, H. Thrombocytopenia in pregnancy with different diagnoses:
Differential clinical features, treatments, and outcomes. Medicine 2017, 96, €7561. [CrossRef]

Zivaljevic, J.; Jovandaric, M.Z.; Babic, S.; Raus, M. Complications of preterm birth—The importance of care for the outcome: A
narrative review. Medicina 2024, 60, 1014. [CrossRef] [PubMed]

Huang, L.; Chen, Z,; Li, J.; Chen, Y,; Yin, K; Chen, Y.; Hu, L.; Zheng, X.; Zhou, T.; Zhu, Y,; et al. Iatrogenic factors contributed to
the high rate of preterm birth in a community hospital. Transl. Pediatr. 2021, 10, 2602-2613. [CrossRef]

Sequeira, A.LR.; Rocha, D.; Dias, C.J.; Carreira, L.; Cleto, E. Inmune neonatal thrombocytopenia—Review. Nascer Crescer 2020, 29,
29-35. [CrossRef]

Peng, T.; Shan, Y.; Zhang, P.; Cheng, G. Bleeding in neonates with severe thrombocytopenia: A retrospective cohort study. BMIC
Pediatr. 2022, 22, 730. [CrossRef] [PubMed]

Sung, S.; Mikes, B.A.; Martingano, D.J.; Mahdy, H. Cesarean delivery. In StatPearls; StatPearls Publishing: Treasure Island, FL,
USA, 2025. Available online: http:/ /www.ncbi.nlm.nih.gov/books/NBK546707/ (accessed on 6 February 2026).

Chaillet, N.; Dubé, E.; Dumont, A. Epidemiology of cesarean delivery: Frequency, indications, related morbidity, and evidence-
based strategies for optimal use. Am. J. Obstet. Gynecol. 2026, 233, S581-5612. [CrossRef]

Seifoleslami, M. Report on the management of thrombocytopenia in obstetric patients: A retrospective study. Interv. Med. Appl.
Sci. 2017, 9, 204-207. [CrossRef]

Fogerty, A.E. Thrombocytopenia in pregnancy: Mechanisms and management. Transfus. Med. Rev. 2018, 32, 225-229. [CrossRef]
Wang, C.; He, Z,; Lio, K.U,; Shi, H.; Wang, J.; Zhang, Y.; Zhang, N. A predictive model for treatment effectiveness in severe
primary immune thrombocytopenia during pregnancy: A retrospective study in a tertiary critical maternity referral center.
Guynecol. Obstet. Investig. 2025, 90, 153-164. [CrossRef]

Negrini, R.; Appel, L.C.; Beck, A.P.A.; Eisencraft, A.C.G.; Fascina, L.P,; Fernandes, EP. Contribution of proactive management of
healthcare risks to the reduction of adverse events in a maternity hospital. BMJ Open Qual. 2024, 13, e002456. [CrossRef]

https:/ /doi.org/10.3390/1ife16030462


https://doi.org/10.1016/j.ejogrb.2018.10.026
https://www.ncbi.nlm.nih.gov/pubmed/30340119
https://doi.org/10.1182/blood.2023020726
https://doi.org/10.3390/jcm14228162
https://www.ncbi.nlm.nih.gov/pubmed/41303197
https://doi.org/10.1515/jpm-2024-0527
https://www.ncbi.nlm.nih.gov/pubmed/40239037
https://doi.org/10.1515/crpm-2022-0016
https://doi.org/10.1016/j.kint.2023.12.021
https://doi.org/10.18203/2320-1770.ijrcog20231054
https://doi.org/10.1002/pmf2.70071
https://doi.org/10.1111/bjh.18098
https://doi.org/10.1055/s-0040-1702918
https://doi.org/10.1016/j.bpa.2024.11.001
https://doi.org/10.1007/s12630-019-01420-w
https://doi.org/10.1016/j.ccc.2015.06.004
https://www.ncbi.nlm.nih.gov/pubmed/26410136
https://doi.org/10.1053/j.seminhematol.2013.06.004
https://doi.org/10.1016/j.tjog.2020.07.003
https://doi.org/10.1002/ijgo.15243
https://www.ncbi.nlm.nih.gov/pubmed/37947211
https://doi.org/10.1097/MD.0000000000007561
https://doi.org/10.3390/medicina60061014
https://www.ncbi.nlm.nih.gov/pubmed/38929631
https://doi.org/10.21037/tp-21-458
https://doi.org/10.25753/BIRTHGROWTHMJ.V29.I1.17587
https://doi.org/10.1186/s12887-022-03802-4
https://www.ncbi.nlm.nih.gov/pubmed/36550455
http://www.ncbi.nlm.nih.gov/books/NBK546707/
https://doi.org/10.1016/j.ajog.2025.08.006
https://doi.org/10.1556/1646.9.2017.37
https://doi.org/10.1016/j.tmrv.2018.08.004
https://doi.org/10.1159/000541721
https://doi.org/10.1136/bmjoq-2023-002456
https://doi.org/10.3390/life16030462

Life 2026, 16, 462 19 of 20

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

Botero, ].P.; McIntosh, J.J. Labor and delivery: DIC, HELLP, preeclampsia. Hematol. Am. Soc. Hematol. Educ. Program 2023, 2023,
737-744. [CrossRef]

Marini, I.; Uzun, G.; Jamal, K.; Bakchoul, T. Treatment of drug-induced immune thrombocytopenias. Haematologica 2022, 107,
1264-1277. [CrossRef] [PubMed]

Dahiphale, S.M.; Dewani, D.; Agrawal, M.; Dahiphale, ].M.; Jyotsna, G.; Saloni; Desale, R. Navigating primary immune
thrombocytopenia during pregnancy with management strategies and considerations: A comprehensive review. Cureus 2024,
16, €67449. [CrossRef]

Liu, X.; Hou, Y.; Hou, M. How we treat primary immune thrombocytopenia in adults. ]. Hermatol. Oncol. 2023, 16, 4. [CrossRef]
[PubMed]

Agarwal, A.; Khan, A.L; Anwer, F Platelet transfusion. In StatPearls; StatPearls Publishing: Treasure Island, FL, USA, 2025.
Available online: http://www.ncbi.nlm.nih.gov/books/NBK560632/ (accessed on 6 February 2026).

Estcourt, L.J.; Stanworth, S.J.; Doree, C.; Hopewell, S.; Trivella, M.; Murphy, M.F. Comparison of different platelet count thresholds
to guide administration of prophylactic platelet transfusion for preventing bleeding in people with haematological disorders after
myelosuppressive chemotherapy or stem cell transplantation. Cochrane Database Syst. Rev. 2015, 2015, CD010983. [CrossRef]
Brojer, E.; Husebekk, A.; Debska, M.; Uhrynowska, M.; Guz, K.; Orziriska, A.; Debski, R.; Maslanka, K. Fetal /neonatal alloimmune
thrombocytopenia: Pathogenesis, diagnostics and prevention. Arch. Immunol. Ther. Exp. 2016, 64, 279-290. [CrossRef] [PubMed]
Llaneza, A.J.; Beebe, L.A.; Campbell, ].E.; Cheney, M.K,; Zhang, Y.; Terrell, D.R. Implementation of primary immune thrombocy-
topenia clinical practice guidelines for management of pregnancy. J. Clin. Med. 2024, 13, 6477. [CrossRef] [PubMed]

Merz, L.E.; Fogerty, A.E. Treatment options for immune thrombocytopenia (ITP) in pregnancy and postpartum. Expert Opin.
Pharmacother. 2025, 26, 1441-1449. [CrossRef]

James, D.; Steer, P.J.; Weiner, C.P.; Gonik, B.; Robson, S.C. (Eds.) High-Risk Pregnancy: Management Options, 5th ed.; Cambridge
University Press: Cambridge, UK, 2018. [CrossRef]

Ye, M.; Zhou, C.; Li, L.; Wang, L.; Zhang, M. Effects of pregnancy-induced hypertension on early-onset neonatal thrombocytopenia.
BMC Pregnancy Childbirth 2025, 25, 67. [CrossRef]

Sukumar, S.; Gavriilaki, E.; Chaturvedi, S. Updates on thrombotic thrombocytopenic purpura: Recent developments in pathogen-
esis, treatment and survivorship. Thromb. Update 2021, 5, 100062. [CrossRef]

Bommer, M.; Wolfle-Guter, M.; Bohl, S.; Kuchenbauer, F. The differential diagnosis and treatment of thrombotic microangiopathies.
Dtsch. Arztebl. Int. 2018, 115, 327-334. [CrossRef]

Mititelu, A.; Onisai, M.C.; Rosca, A.; Vladareanu, A.M. Current understanding of immune thrombocytopenia: A review of
pathogenesis and treatment options. Int. J. Mol. Sci. 2024, 25, 2163. [CrossRef] [PubMed]

Warner, M.A.; Chandran, A.; Frank, R.D.; Kor, D.]J. Prophylactic platelet transfusions for critically ill patients with thrombocytope-
nia: A single-institution propensity-matched cohort study. Anesth. Analg. 2019, 128, 288-295. [CrossRef]

Metcalf, R.A.; Nahirniak, S.; Guyatt, G.; Bathla, A.; White, S.K.; Al-Riyami, A.Z.; Jug, R.C.; La Rocca, U.; Callum, J.L.; Cohn, C.S,;
et al. Platelet transfusion: 2025 AABB and ICTMG international clinical practice guidelines. JAMA 2025, 334, 606—617. [CrossRef]
McLintock, C. Prevention and treatment of postpartum hemorrhage: Focus on hematological aspects of management. Hematol.
Am. Soc. Hematol. Educ. Program 2020, 2020, 542-546. [CrossRef] [PubMed]

Api, O.; Breyman, C.; Cetiner, M.; Demir, C.; Ecder, T. Diagnosis and treatment of iron deficiency anemia during pregnancy
and the postpartum period: Iron deficiency anemia working group consensus report. Turk. |. Obstet. Gynecol. 2015, 12, 173-181.
[CrossRef] [PubMed]

Poston, J.N.; Gernsheimer, T.B. Management of immune thrombocytopenia in pregnancy. Ann. Blood 2021, 6, 5. [CrossRef]
Giuliano, V.; O'Neill, N.E; So, V.; Aratia, S.; Wong, S.; Rupnaraine, A.; Sampat, R.; Meffe, F.; Baker, ] M.; Wassermann, J.; et al.
Multidisciplinary perinatal care for women with bleeding disorders. Res. Pract. Thromb. Haemost. 2025, 9, 103234. [CrossRef]
Matusiak, K.; Malinowski, A.K.; Arnold, D.M. A practical approach to immune thrombocytopenia in pregnancy. Hematol. Am.
Soc. Hematol. Educ. Program 2025, 2025, 503-510. [CrossRef]

Bauer, M.E.; Arendt, K.; Beilin, Y.; Gernsheimer, T.; Perez Botero, J.; James, A.H.; Yaghmour, E.; Toledano, R.D.; Turrentine,
M.; Houle, T; et al. The Society for Obstetric Anesthesia and Perinatology interdisciplinary consensus statement on neuraxial
procedures in obstetric patients with thrombocytopenia. Anesth. Analg. 2021, 132, 1531-1544. [CrossRef]

Lee, K.E.; Byeon, E.J.; Kwon, M.].; Ko, H.S.; Shin, ].E. Association between mild thrombocytopenia prior to cesarean section and
postpartum hemorrhage. J. Clin. Med. 2025, 14, 2031. [CrossRef]

Dunbar, M.; Agarwal, S.; Venkatesan, C.; Vollmer, B.; Scelsa, B.; Pardo, A.C.; Tarui, T.; Hart, A.R.; Mulkey, S.B.; Lemmon, M.E,;
et al. Fetal intracerebral hemorrhage: Review of the literature and practice considerations. Pediatr. Res. 2025, 98, 1664-1677.
[CrossRef]

Guida, J.P.S,; Surita, F.G.; Parpinelli, M.A.; Costa, M.L. Preterm preeclampsia and timing of delivery: A systematic literature
review. Rev. Bras. Ginecol. Obstet. 2017, 39, 622—631. [CrossRef]

https:/ /doi.org/10.3390/1ife16030462


https://doi.org/10.1182/hematology.2023000500
https://doi.org/10.3324/haematol.2021.279484
https://www.ncbi.nlm.nih.gov/pubmed/35642486
https://doi.org/10.7759/cureus.67449
https://doi.org/10.1186/s13045-023-01401-z
https://www.ncbi.nlm.nih.gov/pubmed/36658588
http://www.ncbi.nlm.nih.gov/books/NBK560632/
https://doi.org/10.1002/14651858.CD010983.pub2
https://doi.org/10.1007/s00005-015-0371-9
https://www.ncbi.nlm.nih.gov/pubmed/26564154
https://doi.org/10.3390/jcm13216477
https://www.ncbi.nlm.nih.gov/pubmed/39518615
https://doi.org/10.1080/14656566.2025.2557448
https://doi.org/10.1017/9781108349185
https://doi.org/10.1186/s12884-025-07193-z
https://doi.org/10.1016/j.tru.2021.100062
https://doi.org/10.3238/arztebl.2018.0327
https://doi.org/10.3390/ijms25042163
https://www.ncbi.nlm.nih.gov/pubmed/38396839
https://doi.org/10.1213/ANE.0000000000002794
https://doi.org/10.1001/jama.2025.7529
https://doi.org/10.1182/hematology.2020000139
https://www.ncbi.nlm.nih.gov/pubmed/33275708
https://doi.org/10.4274/tjod.01700
https://www.ncbi.nlm.nih.gov/pubmed/28913064
https://doi.org/10.21037/aob-20-58
https://doi.org/10.1016/j.rpth.2025.103234
https://doi.org/10.1182/hematology.2025000743
https://doi.org/10.1213/ANE.0000000000005355
https://doi.org/10.3390/jcm14062031
https://doi.org/10.1038/s41390-025-04000-5
https://doi.org/10.1055/s-0037-1604103
https://doi.org/10.3390/life16030462

Life 2026, 16, 462 20 of 20

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.
131.

132.

133.

134.

135.

136.

Bernardes, T.P.; Zwertbroek, E.F,; Broekhuijsen, K.; Koopmans, C.; Boers, K.; Owens, M.; Thornton, J.; van Pampus, M.G;
Scherjon, S.A.; Wallace, K ; et al. Delivery or expectant management for prevention of adverse maternal and neonatal outcomes in
hypertensive disorders of pregnancy: An individual participant data meta-analysis. Ultrasound Obstet. Gynecol. 2019, 53, 443—-453.
[CrossRef]

Sola-Visner, M.; Leeman, K.T.; Stanworth, S.J. Neonatal platelet transfusions: New evidence and the challenges of translating
evidence-based recommendations into clinical practice. J. Thromb. Haemost. 2022, 20, 556-564. [CrossRef]

van Dijk, W.E.M.; Nijdam, ].S.; Haitjema, S.; de Groot, M.C.H.; Huisman, A.; Punt, M.C.; Evers, A.C.C.; Schutgens, RE.G.; Lely,
A.T,; van Galen, K.P.M. Platelet count and indices as postpartum hemorrhage risk factors: A retrospective cohort study. J. Thromb.
Haemost. 2021, 19, 2873-2883. [CrossRef]

Rossaint, R.; Bouillon, B.; Cerny, V.; Coats, T.].; Duranteau, J.; Ferndndez-Mondéjar, E.; Filipescu, D.; Hunt, B.].; Komadina, R.;
Nardi, G.; et al. The European guideline on management of major bleeding and coagulopathy following trauma: Fourth edition.
Crit. Care 2016, 20, 100. [CrossRef] [PubMed]

Bernstein, J.; Hua, B.; Kahana, M.; Shaparin, N.; Yu, S.; Davila-Velazquez, ]. Neuraxial anesthesia in parturients with low platelet
counts. Anesth. Analg. 2016, 123, 165-167. [CrossRef] [PubMed]

Zheng, P.; Hao, D.; Christolias, G.; Marshall, B.; Smith, C.C.; Sudhakaran, S.; Patel, J.; McCormick, Z.L.; the International Pain;
Spine Intervention Society’s Patient Safety Committee. FactFinders for patient safety: Delaying epidural steroid injections—
Infection and safe platelet cutoff. Interv. Pain Med. 2024, 3, 100383. [CrossRef]

Lippke, S.; Derksen, C.; Keller, EM.; Kétting, L.; Schmiedhofer, M.; Welp, A. Effectiveness of communication interventions in
obstetrics—A systematic review. Int. |. Environ. Res. Public Health 2021, 18, 2616. [CrossRef]

Hiiner, B.; Derksen, C.; Schmiedhofer, M.; Lippke, S.; Riedmiiller, S.; Janni, W.; Reister, E; Scholz, C. Reducing preventable adverse
events in obstetrics by improving interprofessional communication skills—Results of an intervention study. BMC Pregnancy
Childbirth 2023, 23, 55. [CrossRef] [PubMed]

Fakhouri, F; Scully, M.; Provét, F,; Blasco, M.; Coppo, P.; Noris, M.; Paizis, K.; Kavanagh, D.; Pene, F; Quezada, S.; et al.
Management of thrombotic microangiopathy in pregnancy and postpartum: Report from an international working group. Blood
2020, 136, 2103-2117. [CrossRef]

Pidd, D.; Newton, M.; Wilson, I.; East, C. Optimising maternity care for a subsequent pregnancy after a psychologically traumatic
birth: A scoping review. Women Birth 2023, 36, e471-e480. [CrossRef]

Bussel, J.B.; Garcia, C.A. Diagnosis of immune thrombocytopenia, including secondary forms, and selection of second-line
treatment. Haematologica 2022, 107, 2018-2036. [CrossRef]

Nagalla, S.; Sarode, R. Recent advances in understanding and management of acquired thrombocytopenia. F1000Research 2018,
7, 68. [CrossRef]

McKiever, M.; Frey, H.; Costantine, M.M. Challenges in conducting clinical research studies in pregnant women. J. Pharmacokinet.
Pharmacodyn. 2020, 47, 287-293. [CrossRef]

Toledano, R.D.; Leffert, L. What’s new in neuraxial labor analgesia. Curr. Anesthesiol. Rep. 2021, 11, 340-347. [CrossRef]

Levy, N.; Goren, O.; Cattan, A.; Weiniger, C.F; Matot, I. Neuraxial block for delivery among women with low platelet counts: A
retrospective analysis. Int. |. Obstet. Anesth. 2018, 35, 4-9. [CrossRef]

Nowak, W.; Trelinski, ]. New treatment possibilities for refractory primary immune thrombocytopenia. Acta Haematol. Pol. 2025,
56, 391-398. [CrossRef]

Rottenstreich, A.; Bussel, J.B. Treatment of immune thrombocytopenia during pregnancy with thrombopoietin receptor agonists.
Br. J. Haematol. 2023, 203, 872-885. [CrossRef] [PubMed]

Howaidi, J.; AlRajhi, A.M.; Howaidi, A.; AlNajjar, EH.; Tailor, LK. Use of thrombopoietin receptor agonists in pregnancy: A
review of the literature. Hematol. Oncol. Stem Cell Ther. 2022, 15, 1-6. [CrossRef] [PubMed]

Maitland, H.; Lambert, C.; Ghanima, W. Patient-centric care in primary immune thrombocytopenia (ITP): Shared decision-making
and assessment of health-related quality of life. Hernatology 2024, 29, 2375177. [CrossRef]

Cooper, N.; Kruse, A.; Kruse, C.; Watson, S.; Morgan, M.; Provan, D.; Ghanima, W.; Arnold, D.M.; Tomiyama, Y.; Santoro, C.; et al.
Immune thrombocytopenia (ITP) World Impact Survey (I-WISh): Impact of ITP on health-related quality of life. Am. J. Hematol.
2021, 96, 199-207. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https:/ /doi.org/10.3390/1ife16030462


https://doi.org/10.1002/uog.20224
https://doi.org/10.1111/jth.15664
https://doi.org/10.1111/jth.15481
https://doi.org/10.1186/s13054-016-1265-x
https://www.ncbi.nlm.nih.gov/pubmed/27072503
https://doi.org/10.1213/ANE.0000000000001312
https://www.ncbi.nlm.nih.gov/pubmed/27159067
https://doi.org/10.1016/j.inpm.2024.100383
https://doi.org/10.3390/ijerph18052616
https://doi.org/10.1186/s12884-022-05304-8
https://www.ncbi.nlm.nih.gov/pubmed/36690974
https://doi.org/10.1182/blood.2020005221
https://doi.org/10.1016/j.wombi.2023.03.006
https://doi.org/10.3324/haematol.2021.279513
https://doi.org/10.12688/f1000research.12309.1
https://doi.org/10.1007/s10928-020-09687-z
https://doi.org/10.1007/s40140-021-00453-6
https://doi.org/10.1016/j.ijoa.2018.01.006
https://doi.org/10.5603/ahp.107695
https://doi.org/10.1111/bjh.19161
https://www.ncbi.nlm.nih.gov/pubmed/37830251
https://doi.org/10.1016/j.hemonc.2021.05.004
https://www.ncbi.nlm.nih.gov/pubmed/34153229
https://doi.org/10.1080/16078454.2024.2375177
https://doi.org/10.1002/ajh.26036
https://doi.org/10.3390/life16030462

	Introduction 
	Methodology 
	Physiological Changes in Platelet Count During Pregnancy 
	Etiology of Thrombocytopenia in Pregnancy 
	Gestational Thrombocytopenia 
	ITP 
	Hypertensive Disorders of Pregnancy 
	Thrombotic Microangiopathies 
	Other Secondary Causes 

	Diagnostic Challenges and Differential Diagnosis 
	Maternal Risks 
	Fetal and Neonatal Risks 
	Management Strategies 
	General Management Principles 
	Etiology-Specific Management 
	Platelet Transfusion and Supportive Therapies 
	Delivery Planning and Peripartum Management 

	Delivery and Anesthetic Considerations 
	Mode and Timing of Delivery 
	Platelet Thresholds for Delivery 
	Neuraxial and General Anesthesia Considerations 
	Neonatal Considerations at Delivery 

	Postpartum Management and Follow-Up 
	Future Directions and Research Gaps 
	Conclusions 
	References

