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Abstract

Background

Thrombocytopenia, explained a platelet count below 150 × 10⁹/L, is a frequent hematological abnormality
with complex etiologies. Its clinical scope ranges from incidental findings to life-threatening hemorrhage.
International societies, which includes the BSH, ISTH, and ASH, highlight systematize diagnostic
methods and evidence-based treatment techniques.

Objectives

To review the major causes, diagnostic methods, and treatment techniques for thrombocytopenia, while
consolidating recommendations from BSH, ISTH, and ASH instructions.

Methods

A systematic literature searches from 2000 to 2024 was held by using PubMed, Embase, and Cochrane
databases. Articles were assessed according to GRADE methodology, lined up with the foundation of
BSH, ISTH, and ASH. Evidence was synthesized into diagnostic and therapeutic recommendations.

Results

Thrombocytopenia emerge from decreased platelet production, increased destruction, splenic
sequestration, or other dilutional effects. Immune thrombocytopenia is the most frequent earned cause,
while bone marrow failure syndromes are major causes of production failure. Diagnostics include CBC,
peripheral smear, bone marrow biopsy, and immune or viral testing. Treatment differ by etiology and
severity: corticosteroids and IVIG are first-line for ITP, while extreme bleeding needs platelet transfusion.

Conclusion
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International instructions agree that diagnosis of thrombocytopenia must accompany a structured
approach, with treatment modified to cause and severity. Advances includes thrombopoietin receptor
agonists and shared decision-making models improve long-term management.
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Introduction

Thrombocytopenia, distinguished by a platelet count below 150 × 10⁹/L, is a clinically remarkable
condition that can lead to bleeding complications extended from petechiae and mucosal hemorrhage to
extreme gastrointestinal or intracranial bleeding [1]. The disorder may be asymptomatic and accidentally
diagnosed, or it may show as a hematological emergency needing quick intervention [2].

According to the British Society of Hematology (BSH), International Society on Thrombosis and
Hemostasis (ISTH), and American Society of Hematology (ASH), the assessment of thrombocytopenia
should follow an arranged diagnostic pathway, with management instructed by both etiology and clinical
presentation [3]. The pathophysiology of thrombocytopenia widely falls into four different categories:
Reduced platelet production, Increased destruction or consumption, Splenic sequestration, and
Dilutional effects [4]. Reduced production is linked with bone marrow failure syndromes includes
aplastic anemia, myelodysplastic syndromes, or chemotherapy-induced suppression. Increased destruction
happens in immune-mediated conditions like ITP, micro-angiopathic processes includes thrombotic
thrombocytopenic purpura, distributed intravascular coagulation, or drug-induced mechanisms [5].
Splenic sequestration is specifically linked with portal hypertension and splenomegaly, whereas dilutional
thrombocytopenia can occur following massive transfusion [6].
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The diagnostic approach, as endorsed by BSH, ISTH, and ASH, begins with a complete blood count
and peripheral blood film, which exclude pseudo thrombocytopenia and reveal morphologic
abnormalities. Further tests may include bone marrow aspiration/biopsy, viral serology (HIV, HCV,
EBV), autoimmune testing, and coagulation profiles [7]. Importantly, international guidelines emphasize
correlating laboratory findings with clinical history, exposure to drugs, and comorbid conditions to
identify the underlying cause accurately. Treatment strategies vary according to severity and etiology.
Immune thrombocytopenia, the most common acquired form, is typically managed with corticosteroids,
intravenous immunoglobulin (IVIG), or anti-D immunoglobulin [8]. For refractory cases, second-line
options such as rituximab, thrombopoietin receptor agonists, or splenectomy are recommended. For bone
marrow failure-related thrombocytopenia, transfusional support and consideration of stem cell
transplantation may be necessary [9]. Platelet transfusion is indicated in patients with severe
thrombocytopenia (<10 × 10⁹/L) or active bleeding, in line with international guidance. This review
consolidates evidence from BSH, ISTH, and ASH guidelines, providing an integrated framework for the
causes, diagnostic evaluation, and treatment strategies of thrombocytopenia.

Methodology

A systematic review was conducted using PubMed, Embase, and the Cochrane Library, covering
publications from January 2000 to February 2024. Keywords included “thrombocytopenia,” “immune
thrombocytopenia,” “diagnosis,” “platelet transfusion,” “management,” and “guidelines.” Studies
included randomized controlled trials, systematic reviews, meta-analyses, and guideline documents. The
GRADE (Grading of Recommendations, Assessment, Development, and Evaluation) approach was
applied, consistent with BSH, ISTH, and ASH practices. Recommendations were categorized based on
the quality of evidence (high, moderate, low) and strength (strong, conditional). Final synthesis
incorporated consensus across international guidelines.

Results

Thrombocytopenia was most commonly caused by immune-mediated destruction (ITP) and drug-induced
mechanisms, followed by bone marrow suppression syndromes. Diagnostic workup begins with CBC and
smear, with bone marrow biopsy reserved for cases suggestive of production failure.

Table 1: Common Causes of Thrombocytopenia

Mechanism Examples
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Mechanism Examples
Reduced platelet
production Aplastic anemia, myelodysplastic syndromes, chemotherapy, radiation

Increased destruction ITP, TTP, DIC, drug-induced (heparin, antibiotics), viral infections (HIV,
HCV)

Splenic sequestration Splenomegaly, portal hypertension
Dilutional Massive blood transfusion

Table 2: Diagnostic and Treatment Recommendations (BSH, ISTH, ASH Integrated)

Step / Treatment Recommendation (Guideline Consensus)
Initial diagnosis CBC, peripheral smear (BSH/ISTH/ASH strong recommendation)
Bone marrow evaluation If production defect suspected (BSH, ASH conditional)
First-line ITP treatment Corticosteroids ± IVIG (ASH/BSH/ISTH strong recommendation)
Second-line ITP treatment Rituximab, thrombopoietin receptor agonists, splenectomy (conditional)
Supportive care Platelet transfusion for active bleeding or <10 × 10⁹/L (strong)

Discussion

Thrombocytopenia is a multifactorial condition with diverse clinical implications, requiring a systematic
diagnostic and therapeutic approach [10]. Across BSH, ISTH, and ASH guidelines, several points of
consensus emerge, reflecting the strength of current evidence. First, the diagnostic pathway universally
begins with CBC and blood smear, ensuring exclusion of pseudo thrombocytopenia and initial
morphologic assessment [11]. International guidelines concur that bone marrow examination should be
reserved for atypical presentations or suspected production failure, avoiding unnecessary invasive testing
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[12]. Viral and autoimmune testing is emphasized by both ISTH and ASH, particularly in endemic
regions or when clinical suspicion arises. Second, there is strong agreement regarding treatment of
immune thrombocytopenia [13]. Corticosteroids remain the preferred first-line therapy across all
societies. IVIG is recommended in patients with severe thrombocytopenia or bleeding, especially when
rapid platelet count elevation is needed. Second-line treatments diverge slightly: ASH emphasizes patient-
centered shared decision-making, particularly when selecting between rituximab, thrombopoietin receptor
agonists, or splenectomy; BSH highlights long-term efficacy and safety of thrombopoietin receptor
agonists; ISTH underscores the importance of individualized therapy in special populations (e.g.,
pregnancy, pediatric patients) [14]. Third, supportive care, especially platelet transfusion, is uniformly
recommended in patients with life-threatening bleeding or platelet counts below 10 × 10⁹/L. However,
guidelines caution against prophylactic transfusion in stable, non-bleeding patients due to
alloimmunization risk. Importantly, ISTH guidelines emphasize shared decision-making and
incorporation of patient preferences, reflecting a growing recognition of quality of life outcomes in
thrombocytopenia management [15]. Similarly, ASH has developed clinical decision-support tools and
pocket guides to aid clinicians in real-world settings, highlighting a practical orientation to
implementation. BSH guidelines remain particularly strong in providing detailed laboratory diagnostic
algorithms, ensuring early identification of underlying etiologies [16]. Despite consensus, research gaps
persist. Long-term safety data on thrombopoietin receptor agonists, optimal treatment sequencing in
refractory ITP, and strategies for thrombocytopenia in complex settings (e.g., pregnancy, malignancy)
remain priorities [17]. Future guidelines should further integrate biomarker-driven approaches to
personalize therapy and reduce complications. Overall, while variations exist in emphasis, the BSH, ISTH,
and ASH guidelines collectively provide a robust framework for thrombocytopenia management,
combining diagnostic precision with individualized, evidence-based therapy.

Conclusion

Thrombocytopenia is a clinically significant disorder arising from multiple mechanisms, requiring careful
evaluation and tailored therapy. International guidelines from BSH, ISTH, and ASH converge on a
structured diagnostic pathway and emphasize corticosteroids and IVIG as first-line ITP therapy, with
thrombopoietin receptor agonists, rituximab, and splenectomy as subsequent options. Platelet transfusions
remain central for bleeding emergencies. Integration of patient preferences, diagnostic accuracy, and
evidence-based therapeutics are key to improving outcomes. Continued refinement of guidelines will
ensure more personalized and effective management of thrombocytopenia in diverse clinical settings.
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