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Abstract

Thalassemia, a group of inherited hemoglobin disorders, is traditionally associated with chronic anemia and iron
overload. However, growing evidence highlights the significant role of coagulopathy in the clinical course of
thalassemia, particularly in P-thalassemia intermedia and non-transfusion-dependent thalassemia (NTDT). This
prothrombotic state is the result of a complex interplay between chronic hemolysis, abnormal erythrocyte membranes,
platelet activation, and endothelial dysfunction. Together, these factors promote a hypercoagulable environment that
places patients at risk of life-threatening thromboembolic events. Multiple contributors underlie the
hypercoagulability observed in thalassemia patients. Hemolysis exposes phosphatidylserine on erythrocyte surfaces,
iron overload induces oxidative stress damaging vascular endothelium, and splenectomy further exacerbates platelet
activation and abnormal cell circulation. Moreover, deficiencies in natural anticoagulants, elevated procoagulant
microparticles, and increased thrombin generation have been documented. These pathophysiological changes result in
a heightened incidence of venous thromboembolism, pulmonary hypertension, and cerebrovascular complications,
particularly in adults and splenectomized individuals. Early recognition and risk stratification are vital for preventing
thrombotic events in thalassemia. Management strategies include careful transfusion regimens to suppress ineffective
erythropoiesis, aggressive iron chelation to reduce oxidative injury, and the judicious use of antiplatelet or
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anticoagulant therapy in high-risk patients. As research continues to unravel the molecular drivers of coagulopathy in
thalassemia, integrating hematologic and vascular management may offer improved outcomes and quality of life for

affected individuals.
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Introduction

Thalassemia refers to a group of inherited
hemoglobinopathies caused by  mutations
affecting the synthesis of alpha or beta globin
chains, leading to ineffective erythropoiesis and
varying degrees of anemia. Depending on the
genetic mutations and  clinical  severity,
thalassemia is classified into major, intermedia,
and minor forms. While transfusion-dependent
thalassemia (TDT), particularly [-thalassemia
major, is characterized by severe anemia requiring
lifelong blood transfusions, non-transfusion-
dependent thalassemia (NTDT), such as -
thalassemia intermedia, displays a milder
phenotype that still results in significant long-
term complications [1-2].Historically, the clinical
management of thalassemia has focused on the
hematologic manifestations—specifically anemia,
hemolysis, and iron overload. However,
accumulating evidence over the past two decades
has drawn attention to a less visible but equally
important complication: coagulopathy.
Coagulopathy in thalassemia represents a
hypercoagulable state that predisposes patients to
both venous and arterial thromboembolic events
(TEEs), significantly impacting morbidity and
mortality [3-4].

The pathogenesis of coagulopathy in thalassemia
is multifactorial. It includes chronic intravascular
hemolysis, platelet activation, endothelial
dysfunction, and abnormalities in coagulation and
fibrinolytic pathways. Hemolysis leads to the
exposure of negatively charged
phosphatidylserine on the surface of red blood
cells and circulating microparticles, which
provide a catalytic surface for coagulation
complexes. Additionally, the free hemoglobin
released from lysed red cells scavenges nitric
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oxide (NO), resulting in vasoconstriction, platelet
aggregation, and endothelial activation [5-6].One
of the major risk enhancers of thrombotic events
in thalassemia is splenectomy. The spleen plays a
crucial role in filtering out damaged red blood
cells and platelets. Following splenectomy, there
is a marked increase in circulating procoagulant
red cells and platelets, as well as platelet-derived
microparticles, all  contributing  to a
hypercoagulable state. NTDT patients, who are
often  splenectomized and not regularly
transfused, are particularly susceptible to
thrombotic complications [7].

Iron overload further contributes to coagulopathy
in thalassemia through the generation of reactive
oxygen species (ROS), which damage endothelial
cells and disrupt normal vascular homeostasis.
The accumulation of non-transferrin-bound iron
(NTBI) and labile plasma iron (LPI) promotes
oxidative stress, inflammation, and vascular
dysfunction, which collectively prime the
vasculature for thrombus formation. This effect is
more pronounced in patients with inadequate iron
chelation therapy [8-9].Moreover, abnormalities
in coagulation proteins, including elevated levels
of procoagulant factors and reduced levels of
natural anticoagulants such as protein C, protein
S, and antithrombin III, have been observed in
thalassemia patients. These changes tilt the
hemostatic balance toward thrombosis. Elevated
levels of D-dimer, thrombin-antithrombin
complexes, and prothrombin fragments in
asymptomatic patients suggest chronic, low-grade
activation of the coagulation cascade [10-11].

Aim

This review aims to provide a comprehensive
overview of coagulopathy in thalassemia by
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elucidating the underlying pathophysiological
mechanisms, identifying key risk factors, and
highlighting the clinical consequences associated
with thrombotic complications. Additionally, it
seeks to inform clinicians and researchers about
current strategies for diagnosis, prevention, and
management of coagulopathy in both transfusion-
dependent and non-transfusion-dependent
thalassemia patients.

Methods

This narrative review was conducted to synthesize
existing evidence on the mechanisms, risks, and
clinical consequences of coagulopathy in
thalassemia. A comprehensive literature search
was performed using electronic databases
including PubMed, Scopus, Web of Science, and
Google Scholar. Articles published in English
from inception to June 2024 were considered.
Search terms were combined using Boolean

operators and included keywords such as
“thalassemia,” “hypercoagulability,”
“coagulopathy,” “thrombosis,” “venous
thromboembolism,” “endothelial dysfunction,”

2

and “platelet activation.

Eligible studies included original research
articles, systematic reviews, meta-analyses,
clinical trials, and relevant case series that
evaluated hemostatic abnormalities and

thrombotic complications in patients with a- or 3-
thalassemia. Conference abstracts, editorials, and
studies with insufficient methodological detail
were excluded. Titles and abstracts were screened
for relevance, followed by full-text review of
selected articles.

Data were extracted narratively, focusing on
pathophysiological =~ mechanisms, laboratory
biomarkers, clinical risk factors, and thrombotic
outcomes. Due to heterogeneity in study designs
and outcome measures, a quantitative meta-
analysis was not performed. Instead, findings
were qualitatively synthesized to identify
consistent patterns, emerging themes, and gaps in
the current evidence base.

Pathophysiological Mechanisms  of

Coagulopathy in Thalassemia

Coagulopathy in thalassemia is a complex and
multifactorial condition arising from an interplay
between abnormal red blood cell (RBC)
physiology, chronic hemolysis, endothelial
dysfunction, platelet activation, and disturbances
in coagulation and fibrinolytic pathways. These
mechanisms collectively create a hypercoagulable
state, particularly in patients with B-thalassemia
intermedia and splenectomized individuals(Table
D[12-13].

Table 1: Pathophysiological Mechanisms of Coagulopathy in Thalassemia

Mechanism Key Molecular/Cellular | Effect on Hemostasis Clinical Consequences
Features

Abnormal red | Exposure of | Enhanced thrombin | Venous

blood cell (RBC) | phosphatidylserine; oxidative | generation; promotion of | thromboembolism

membranes membrane damage coagulation complex | (VTE);  microvascular

assembly thrombosis

Chronic  platelet | Increased P-selectin | Increased platelet | Deep vein thrombosis

activation expression;  elevated - | aggregation and adhesion | (DVT); pulmonary
thromboglobulin embolism (PE)

Endothelial Nitric oxide (NO) scavenging | Prothrombotic Pulmonary

dysfunction by free hemoglobin; | endothelial surface; | hypertension;  arterial
increased adhesion molecules | reduced vasodilation thrombosis

Impaired natural | Reduced protein C, protein S, | Loss of inhibition of | Recurrent thrombosis;

anticoagulant and antithrombin I levels thrombin and factor Xa hypercoagulable state
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systems

Procoagulant RBC- and platelet-derived | Amplification of | Systemic activation of
circulating microparticles rich in tissue | coagulation cascade coagulation;  DIC-like
microparticles factor states

Inflammation and | Elevated cytokines (IL-6,

Activation of coagulation | Chronic vascular injury;

oxidative stress TNF-a); increased ROS and  suppression  of | organ damage
fibrinolysis
Splenectomy- Increased circulating | Exaggerated High risk of VTE, portal
related changes abnormal RBCs and platelets | hypercoagulable state vein thrombosis
Impaired Elevated plasminogen | Reduced clot breakdown | Persistent  thrombosis;
fibrinolysis activator inhibitor-1 (PAI-1) microcirculatory
impairment

1. Abnormal Red Blood Cells and
Phosphatidylserine Exposure

2.
Thalassemic RBCs often have altered membrane
structure due to defective hemoglobin synthesis,
leading to oxidative damage and premature
destruction. These damaged erythrocytes expose
phosphatidylserine  (PS) on their outer
membranes, which serves as a catalytic surface
for the assembly of prothrombinase and tenase
complexes. PS-exposing RBCs and microparticles
derived from them significantly increase thrombin
generation, contributing to the procoagulant state
[14-15].

2. Chronic Hemolysis and Nitric Oxide
Scavenging

Chronic intravascular hemolysis, a hallmark of
thalassemia, releases free hemoglobin and heme
into the plasma. Free hemoglobin binds and
depletes nitric oxide (NO), a vasodilator and
inhibitor of platelet aggregation. The resulting NO
deficiency leads to vasoconstriction, increased
platelet activation, and vascular inflammation,
further promoting thrombogenesis [16-17].

3. Platelet Activation and Aggregation

Platelets in thalassemia patients exhibit
heightened activation even in the absence of acute
vascular injury. Studies have demonstrated
increased expression of platelet activation
markers such as P-selectin and CD63, as well as
elevated thromboxane A2 levels. Splenectomized
patients have higher circulating platelet counts
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and a prolonged platelet lifespan, which augment
the thrombotic burden. Furthermore, activated
platelets release procoagulant microparticles that
amplify thrombin generation [18].

4. Endothelial Dysfunction and Inflammation

Endothelial cells in thalassemia are chronically
exposed to oxidative stress and inflammatory
mediators, leading to endothelial activation and
dysfunction. This results in the overexpression of
adhesion molecules (e.g., ICAM-1, VCAM-1, E-
selectin), facilitating leukocyte and platelet
adhesion to the wvascular wall. Additionally,
increased levels of von Willebrand factor (VWF)
and tissue factor expression on endothelial cells
further accelerate coagulation cascade activation
[19-21].

5. Iron Overload and Oxidative Stress

Iron overload, from both transfusion and
increased gastrointestinal absorption, leads to the
accumulation of labile plasma iron (LPI) and non-
transferrin-bound iron (NTBI), which catalyze the
formation of reactive oxygen species (ROS).
These ROS induce endothelial injury, promote a
proinflammatory state, and impair anticoagulant
pathways. Iron-induced oxidative stress also
compromises the function of antithrombotic
proteins such as thrombomodulin and nitric oxide
synthase [22-23].
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6. Imbalance in Coagulation and Fibrinolysis

Thalassemia patients exhibit elevated levels of
procoagulant factors, including factors VIII, IX,
and XI, along with decreased levels of natural
anticoagulants such as protein C, protein S, and
antithrombin III. Concurrently, fibrinolysis is
impaired due to increased levels of plasminogen
activator inhibitor-1 (PAI-1). This imbalance
favors clot formation and  persistence,
contributing to a sustained hypercoagulable state
[24-25].

7. Role of Splenectomy

Splenectomy  exacerbates coagulopathy by
eliminating the spleen’s filtering function,
allowing damaged RBCs and activated platelets to
persist in the circulation. Post-splenectomy
patients often exhibit marked thrombocytosis and
increased levels of PS-expressing cells and
microparticles. This state is associated with a
significantly  higher incidence of venous
thromboembolism (VTE) and stroke, particularly
in NTDT populations [26-27].

Risk Factors for Thromboembolic

Events in Thalassemia

Thalassemia patients are at increased risk of
thromboembolic events (TEEs) due to a
combination of disease-specific and treatment-
related factors. Identifying these risk factors is
critical for effective risk stratification and the
implementation of preventive strategies. Several
clinical and biological variables influence
thrombotic risk, particularly in patients with -
thalassemia intermedia (TI) and non-transfusion-
dependent thalassemia (NTDT) [28].

1. Splenectomy

Splenectomy is one of the most significant risk
factors for TEEs in thalassemia. The spleen filters
abnormal red cells and clears activated platelets
and circulating  microparticles.  Following
splenectomy, patients experience thrombocytosis
and increased levels of procoagulant red cells and
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microparticles. This leads to a sustained
hypercoagulable state, particularly in older
patients and those with TI, who often undergo
splenectomy to reduce transfusion burden or
manage hypersplenism [29-30].

2. Non-Transfusion-Dependent Thalassemia
(NTDT)

Patients with NTDT, such as [-thalassemia
intermedia, tend to have higher thrombotic risk
than transfusion-dependent individuals. The lack
of regular transfusions allows the accumulation of
PS-expressing  erythrocytes and  ongoing
hemolysis, which contribute to endothelial injury
and thrombin generation. These patients also have
more pronounced iron overload from increased

intestinal  absorption, further compounding
vascular damage [31].

3. Age and Disease Duration

Thrombotic risk increases with age and

cumulative disease burden. Older patients with
longstanding hemolysis and iron overload are
more likely to develop vascular complications.
Chronic exposure to procoagulant stimuli and
inflammation results in progressive endothelial
dysfunction and atherosclerotic-like changes that
elevate thrombotic potential [32].

4. Transfusion Practices

While transfusions can increase iron burden,
regular blood transfusion reduces ineffective
erythropoiesis and the number of abnormal
circulating erythrocytes, thereby reducing the risk
of thrombotic events. Irregular or inadequate
transfusion regimens allow chronic hemolysis and
PS-positive cells to persist, maintaining the
prothrombotic state [33].

5. Iron Overload and Chelation Status

Severe iron overload is associated with vascular
oxidative damage and endothelial dysfunction,
both of which contribute to coagulopathy. Poor
compliance or suboptimal dosing of iron chelation
therapy increases the risk of iron-induced vascular
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injury and thromboembolic complications.
Chelators such as deferasirox and deferoxamine
may have differing effects on inflammatory and
oxidative pathways, which could influence
thrombotic risk [34].

6. Elevated Platelet Counts and Activation

High platelet counts, especially following
splenectomy, are associated with increased
thrombotic risk. Even in the absence of

thrombocytosis, platelets in thalassemia show
spontaneous activation, contributing to platelet
aggregation and thrombus formation. Platelet-
derived  microparticles further enhance
coagulation by exposing PS and accelerating
thrombin generation [35].

7. Genetic and Acquired Thrombophilia
Inherited thrombophilic disorders (e.g., factor V

Leiden mutation, prothrombin gene mutation,
protein C or S deficiency) may coexist in

thalassemia patients and exacerbate the
hypercoagulable state. Additionally,
antiphospholipid antibodies and lupus

anticoagulants have been reported in some
thalassemia patients, suggesting an autoimmune
component that may enhance thrombosis risk in a
subset of individuals [36].

8. Inflammation and Endothelial Activation

Chronic inflammation, a hallmark of thalassemia,
contributes to endothelial activation and
expression of adhesion molecules. Increased
levels of pro-inflammatory cytokines such as IL-6
and TNF-a further promote coagulation through
enhanced tissue factor expression and fibrin
deposition, especially in patients with poor iron
control or frequent infections [37].

Clinical Consequences of Coagulopathy
in Thalassemia

Coagulopathy in thalassemia is not merely a
laboratory  abnormality—it  translates into
significant clinical consequences that contribute
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to long-term morbidity and, in some cases,
mortality. The hypercoagulable state associated
with both transfusion-dependent and non-
transfusion-dependent ~ thalassemia  (NTDT)
predisposes patients to a wide range of thrombotic
complications, involving both the venous and
arterial systems. These events often present
insidiously and may be underdiagnosed,
highlighting the need for increased clinical
vigilance [38].

1. Venous Thromboembolism (VTE)

Deep vein thrombosis (DVT) and pulmonary
embolism (PE) are among the most well-
documented thrombotic events in thalassemia,
especially in splenectomized and NTDT patients.
The incidence of VTE is significantly higher in
these populations compared to the general public.
DVTs typically affect the lower extremities but
may occur in unusual sites such as the portal,
mesenteric, and hepatic veins. PE may present
with nonspecific symptoms such as dyspnea and
chest pain, and it may be fatal if not promptly
diagnosed and managed [39].

2. Arterial Thrombosis and Stroke

Although less common than venous events,
arterial thromboses—including ischemic stroke
and transient ischemic attacks (TIAs)—have been
reported in both children and adults with
thalassemia. Silent cerebral infarctions are
particularly concerning in pediatric patients, as
they may go undetected yet lead to neurocognitive
impairment. The procoagulant environment,
combined with endothelial dysfunction and
platelet activation, increases the risk of
cerebrovascular ischemic events, particularly in
older or splenectomized patients [40].

3. Pulmonary Hypertension (PHT)

Pulmonary hypertension is a severe and
potentially life-threatening complication of
thalassemia, especially in NTDT patients. Chronic
hemolysis contributes to NO depletion and
vasoconstriction, while recurrent
thromboembolism and in situ thrombosis in the
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pulmonary vasculature exacerbate pulmonary
vascular resistance. Over time, these changes can
lead to right ventricular dysfunction, reduced
exercise tolerance, and premature death [41].

4. Silent Infarcts and Cognitive Decline

Neuroimaging studies have revealed silent brain
infarcts in a substantial proportion of thalassemia
patients with no overt neurological symptoms.
These infarcts are associated with subtle but
progressive cognitive decline, including deficits
in attention, memory, and executive function.
Early identification and monitoring are essential
to prevent long-term  neuropsychological
consequences, particularly in children and young
adults [42].

5. Thrombosis in Unusual Sites

Thrombosis may also occur in less common
anatomical locations such as retinal vessels, the
portal vein system, or even cardiac chambers.
These atypical events are more frequent in
splenectomized patients and those with markedly
elevated platelet counts or iron overload. Retinal
vein occlusion, for example, may lead to vision
impairment, while portal vein thrombosis can
cause abdominal pain and liver dysfunction [43].

6. Cardiac Complications

Although primarily attributed to iron overload,
coagulopathy may also contribute to cardiac
complications in thalassemia. Thrombosis in the
coronary  microcirculation and  endothelial
dysfunction can synergize with iron-induced
cardiomyopathy to impair myocardial perfusion.
These effects may accelerate the progression of
heart failure in transfusion-dependent individuals
[44].

Diagnostic Evaluation

The diagnostic evaluation of coagulopathy in
thalassemia requires a comprehensive approach
that combines clinical assessment, laboratory
investigations, and imaging studies. Given the
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often subclinical nature of the hypercoagulable
state in these patients, especially in non-
transfusion-dependent thalassemia (NTDT), early
and proactive screening is crucial to identify
individuals at risk of thromboembolic events
(TEEs) before the onset of overt complications
[45].A thorough clinical history should include an
assessment of prior thrombotic events,
splenectomy status, transfusion history, and the
presence of comorbidities such as liver
dysfunction or cardiac disease. Physical
examination findings may be nonspecific but
should include careful evaluation for signs of
deep vein thrombosis, pulmonary hypertension, or
neurologic deficits. Patients with known risk
factors—such as older age, splenectomy, and
NTDT phenotype—warrant closer surveillance
[46].

Basic coagulation studies are essential initial tests
and include prothrombin time (PT), activated
partial thromboplastin time (aPTT), fibrinogen
levels, and D-dimer. While these may be normal
in many patients, elevated D-dimer and
prothrombin fragments (FI1+2) may suggest
ongoing activation of the coagulation cascade.
Thrombin-antithrombin (TAT) complexes and
elevated levels of factor VIII can also indicate
hypercoagulability. Thalassemia patients may also
exhibit decreased levels of natural anticoagulants
such as protein C, protein S, and antithrombin III,
which should be measured especially in those
with unexplained or recurrent thrombosis [47].In
addition to routine tests, platelet function assays
may be useful to evaluate spontaneous platelet
activation,  particularly in  splenectomized
individuals. Flow cytometry can detect
phosphatidylserine (PS)-expressing red cells and
microparticles, both of which are considered
markers of procoagulant activity in thalassemia.
Inflammation markers such as C-reactive protein
(CRP) and interleukin-6 (IL-6) may also provide
insight into underlying endothelial activation and
systemic inflammatory status, which further
contribute to coagulopathy [48].

Imaging studies are indispensable when
thromboembolic events are suspected. Doppler
ultrasound is the preferred modality for detecting
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deep vein thrombosis in the limbs, while CT
pulmonary angiography is used to diagnose
pulmonary embolism. For patients with
neurologic symptoms or those at risk of silent
cerebral infarcts, magnetic resonance imaging
(MRI) and magnetic resonance angiography
(MRA) of the brain are recommended.
Echocardiography, particularly with Doppler
evaluation, can help assess pulmonary artery
pressure and identify early signs of pulmonary
hypertension [49].Iron overload should also be
evaluated routinely as it is a key driver of
oxidative stress and endothelial dysfunction.
Serum ferritin levels, though widely used, can be
influenced by inflammation and may not
accurately reflect tissue iron stores. More precise
quantification of iron burden is achieved through
MRI-based assessment of liver iron concentration
(LIC) and cardiac T2* values [51].

Management of

Thalassemia

Coagulopathy in

The management of coagulopathy in thalassemia

requires a multifaceted approach aimed at
addressing underlying pathophysiological
mechanisms, reducing thrombotic risk, and
managing existing complications. Tailoring

treatment based on individual risk factors such as
splenectomy status, transfusion dependence, iron
overload, and prior thrombotic events is essential
to optimize outcomes. The strategies below
integrate preventive, therapeutic, and supportive
interventions.

1. Risk-Based Thromboprophylaxis

Preventive anticoagulation may be considered in
high-risk patients, particularly those who are
splenectomized, have a history of thrombosis, or
present with significantly elevated platelet counts
and laboratory evidence of hypercoagulability.
Low-dose aspirin is commonly used for
thromboprophylaxis in non-transfusion-dependent
thalassemia (NTDT), especially post-
splenectomy. In select high-risk patients,
particularly those with a history of venous
thromboembolism (VTE), long-term
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anticoagulation with agents such as low molecular
weight heparin (LMWH) or direct oral
anticoagulants (DOACs) may be warranted under
careful monitoring [52].

2. Optimization of Transfusion Therapy

Regular transfusion therapy plays a protective
role against coagulopathy by suppressing
ineffective erythropoiesis, reducing circulating
phosphatidylserine-expressing red blood cells,
and limiting hemolysis. In NTDT patients with
evidence of hypercoagulability or prior
thrombotic events, initiating a transfusion
program may reduce thrombotic risk. However,
this must be balanced against the risk of iron
overload, necessitating close monitoring and
concurrent chelation therapy [53].

3. Iron Chelation Therapy

Iron overload promotes oxidative stress and
endothelial dysfunction, both of which contribute
to coagulopathy. Effective chelation therapy—
using agents such as deferoxamine, deferasirox,
or deferiprone—is essential to reduce labile
plasma iron and mitigate vascular injury.
Chelation not only prevents organ damage but
also improves vascular homeostasis and may
indirectly reduce thrombotic risk [54].

4. Post-Splenectomy and
Management

Monitoring

Patients who have undergone splenectomy require
long-term surveillance for thrombotic
complications. Platelet counts should be regularly
monitored, and antiplatelet therapy may be
initiated if counts are persistently elevated. In
cases of extreme thrombocytosis or additional risk
factors, more aggressive anticoagulation strategies
may be considered. These patients also benefit
from periodic imaging (e.g., Doppler ultrasound,
echocardiography)  to detect  subclinical
thrombosis or pulmonary hypertension [55].
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5. Management of Established Thrombotic
Events

In patients who develop VTE or arterial
thrombosis, standard treatment protocols apply,
including initial anticoagulation with LMWH
followed by long-term therapy with warfarin or
DOACs. The duration of therapy should be
individualized, considering recurrence risk and
bleeding potential. In cases of stroke or
cerebrovascular events, management includes not
only anticoagulation but also neurorehabilitation
and risk factor modification [56].

6. Role of Emerging Therapies

Novel agents such as luspatercept, which improve
ineffective erythropoiesis and hemoglobin levels,
may reduce the chronic hemolysis and erythroid
stress that contribute to coagulopathy. Although
their direct effect on thrombosis risk is still under
investigation, these agents hold promise in
modifying the underlying disease milieu and
potentially lowering prothrombotic tendencies
[57-59].

7. Lifestyle and Supportive Measures

Patients should be counseled on general
thromboembolism prevention measures, including
adequate hydration, early ambulation during
hospital stays, and avoiding prolonged
immobilization. Smoking cessation, weight
control, and management of comorbid conditions
such as diabetes and hypertension are important in
minimizing vascular risk. Patient education and
regular follow-up are essential components of
long-term management [60-61].

Conclusion

Coagulopathy in thalassemia represents a
complex interplay of multiple pathophysiological
mechanisms including chronic hemolysis, platelet
activation, endothelial dysfunction, and iron
overload, which collectively contribute to a
heightened thrombotic risk. This hypercoagulable
state is particularly pronounced in splenectomized
and non-transfusion-dependent patients,
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underscoring the heterogeneity of thrombotic risk
across thalassemia subtypes. The clinical
consequences are diverse and impactful, ranging
from venous thromboembolism and arterial
strokes to pulmonary hypertension and silent
cerebral infarcts, all of which significantly impair
quality of life and increase morbidity and
mortality. Early recognition through vigilant
clinical assessment and targeted laboratory and
imaging evaluations is essential for timely
diagnosis and risk stratification. Despite advances
in understanding the underlying mechanisms, the
management of coagulopathy in thalassemia
remains challenging due to the balance required
between preventing thrombosis and minimizing
bleeding risks, especially in a population already
burdened by chronic anemia and iron overload
complications.
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