
International Journal of Research Publication and Reviews, Vol 6, Issue 5, pp 1026-1030 May 2025 

 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com ISSN 2582-7421 

 

 

Aplastic Anemia: Pathophysiology, Clinical Features, Diagnosis, and 

Current Therapeutic Strategies 

K. Kaviya B. Pharm, M. Pharm, Dr. S. Swarnalatha M. Pharm, Ph. D, G. Hemalatha B. Pharm, M. 

Pharm 

Department Of Pharmacology, Pallavan Pharmacy College 

Email: Kaviyakotteeswaran@gmail.com 

 

ABSTRACT: 

Pancytopenia and hypocellular bone gist are two emblems of anemia, a rare and conceivably fatal hematological condition. It's caused by hematopoietic stem cells 

failing. generally due to autoimmune mechanisms, poisons, medicines, or infections. Early opinion and effective treatment are critical for patient survival. This 

review highlights the pathophysiology, clinical donation, individual criteria, and current remedial options, includes hematopoietic stem cell transplantation and 

immunosuppressive treatment. 
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1. Introduction 

Aplastic anemia a dangerous complaint whenthe bone gist is unfit to induce enough red blood cells. The frequence is roughly 2 – 6 cases per million 

people per time.The complaint can be acquired or inherited, with acquired forms being more common in grown-ups. The condition presents with fatigue, 

infections, and bleeding tendencies due to anemia, leukopenia, and thrombocytopenia independently. 

Aplastic anemia was first described by Paul Ehrlich in 1888 in a pregnant woman with profound bone marrow failure. In the mid-20th century, researchers 

linked the condition to environmental exposures such as benzene, radiation, and certain drugs like chloramphenicol. The discovery of immune-mediated 

bone marrow suppression in the 1970s led to the development of immunosuppressive therapies. Around the same time, bone marrow transplantation 

emerged as a curative treatment, transforming the prognosis of severe aplastic anemia. These milestones have shaped current understanding and 

management of the disease. 

The global incidence is variable, with elevated rates observed in East Asia (2–7 cases per million annually) relative to Western nations (1–2 cases per 

million annually). Although the condition can strike at any age, it typically affects young individuals (15–25 years old) and the elderly (over 60 years 

old). Both acquired and inherited forms exist, with acquired aplastic anemia being more prevalent. Environmental exposures, infections, and certain drugs 

are key risk factors. 

2. Etiology and Risk Factors 

Aplastic anemia is a heterogeneous disorder that may be acquired or, less commonly, inherited. The acquired form is more prevalent and can be 

idiopathic or secondary to various environmental, infectious, and pharmacologic exposures. Understanding the underlying etiology is crucial for 

appropriate diagnosis and management. 

1. Idiopathic Causes 

• In approximately 70–80% of cases, no specific cause is identified and the condition is termed idiopathic aplastic anemiaIt's believed to affect 

from vulnerable- mediated destruction of hematopoietic stem cells. 

2. Drug and Chemical Exposure 

• Certain medications and chemicals are known to be hematotoxic: 

o Drugs: Chloramphenicol, sulfonamides, gold salts, anticonvulsants (e.g., phenytoin), chemotherapy agents 
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o Chemicals: Benzene and other industrial solvents 

o Radiation: Ionizing radiation can damage bone marrow directly 

3. Infections 

• Aplastic anemia has been linked to a number of viral infections, including:  

o Hepatitis viruses (variants that are not A, B, or C) 

o EBV or Epstein-Barr virus  

o  

HIV and parvovirus B19 are two diseases that can cause immune-mediated hematopoiesis inhibition.  

4. Autoimmune Disorders 

• Autoimmune mechanisms play a significant role in the pathogenesis of aplastic anemia. Conditions such as systemic lupus erythematosus 

(SLE) can be associated. 

5. Hereditary Disorders  

• Congenital variants of aplastic anemia, however uncommon include: 

o Fanconi anemia  

o Congenita dyskeratosis  

 

o These genetic conditions may be linked to physical deformities and an elevated risk of cancer, and they frequently manifest in childhood. 

6. Other Risk Factors 

• Pregnancy: Rarely, aplastic anemia may occur during pregnancy and usually resolves postpartum. 

• After receiving an allogeneic transplant, graft-versus-host disease (GVHD) 

• Immune dysregulation or suppression. 

Diagnosis, elimination of the offending agent (if present), and direction of the treatment plan which may involve immunosuppressive therapy or 

hematopoietic stem cell transplantation all depend on an understanding of these etiological aspects. 

3. Pathophysiology 

Hypocellular bone marrow and peripheral pancytopenia brought on by hematopoietic stem cell (HSC) failure are hallmarks of aplastic anemia. The 

immune system's capacity to destroy HSCs is the most prevalent pathogenic mechanism. Inflammatory cytokines including interferon-gamma (IFN-γ) 

and tumor necrosis factor-alpha (TNF-α) are released by autoreactive cytotoxic T lymphocytes, which stop HSCs from proliferating and cause them to 

die. Red blood cell, white blood cell, and platelet production are all decreased as a result of this immunological onslaught.  

Aplastic anemia can occasionally be brought on by viral infections (like hepatitis or Epstein-Barr virus), environmental causes (such benzene, radiation, 

or medicines), or genetics (like Fanconi anemia). Clonal hematopoiesis and somatic mutations in genes like PIGA and DNMT3A have also been 

associated with disease progression and overlap with conditions like paroxysmal nocturnal hemoglobinuria and myelodysplastic syndromes. 
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4. Clinical Features 

Aplastic anemia presents with symptoms primarily due to pancytopenia, as a result of bone marrow failure. The clinical manifestations vary depending 

on the severity and specific blood cell lineages affected: 

• Anemia-related symptoms: Fatigue, generalized weakness, pallor, dizziness, dyspnea on exertion, and palpitations are common due to 

reduced red blood cell count. 

• Leukopenia-related symptoms: Increased susceptibility to infections, recurrent fevers, sore throat, and oral ulcers may occur due to 

neutropenia. 

• Thrombocytopenia-related symptoms: Patients often present with mucocutaneous bleeding, including petechiae, ecchymoses, epistaxis, 

bleeding gums, and menorrhagia. Prolonged bleeding from minor cuts may also be observed. 

• Lack of organomegaly: Aplastic anemia usually does not exhibit splenomegaly or lymphadenopathy, which might help with differential 

diagnosis, in contrast to certain hematologic malignancies. 
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In order to establish the diagnosis and start the proper treatment, these clinical characteristics call for an immediate hematological examination. 

5. Diagnosis 

The opinion of aplastic anemia is grounded on clinical donation, supplemental blood findings, and bone gist examination. It aims to confirm bone gist 

failure and rule out other causes of pancytopenia. 

1. Complete Blood Count (CBC) 

• Pancytopenia is the crucial finding dropped hemoglobin, white blood cells( especially neutrophils), and platelets. 

• Reticulocyte count is low, indicating reduced red blood cell product. 

2. supplemental Blood Smear 

• Reveals normocytic or slightly macrocytic red cells, reduced white cells and platelets, and absence of immature or abnormal cells. 

3.  Bone Gist Examination 

• Hypocellular gist with adipose relief and markedly dropped hematopoietic cells. 

• No substantiation of malice, fibrosis, or dysplasia. 

4. Supporting Investigations 

• Viral serology (e.g., hepatitis, HIV, EBV) to identify secondary causes. 

• Autoimmune screening to exclude systemic autoimmune diseases. 

• To check for paroxysmal nocturnal hemoglobinuria (PNH), use flow cytometry. 

• In younger patients, chromosomal and genetic testing to identify inherited bone marrow failure diseases (e.g. Fanconi anemia). 

5. The Camitta Criteria for diagnosis include:  

Severe Aplastic Anemia (SAA): 

• Less than 25% of bone marrow is cellular, or 25–50% with less than 30% hematopoietic cells. 

• In addition to at least two of the following: Platelet count <20,000/μL Absolute neutrophil count <500/μL Reticulocyte count <60,000/μL 

• Non-Severe Aplastic Anemia: Marrow hypoplasia with lesser cytopenias that do not fulfill severe criteria; • Very Severe Aplastic Anemia: 

ANC <200/μL with the same criteria as SAA. 

Improving patient outcomes and starting the right treatment depend on a timely and accurate diagnosis.  

6. Treatment Strategies 

The severity of the disease, the patient's age, the availability of a donor, and the underlying cause all affect how aplastic anemia is managed.Treatment 

goals include restoring bone marrow function, managing symptoms, and preventing complications. 

1. Immunosuppressive Therapy (IST) 

The majority of acquired aplastic anemia cases are caused by the immune system. For individuals who are not suitable for bone marrow transplantation, 

immunosuppressive treatment continues to be the mainstay. 

• ATG, or antithymocyte globulin: Derived from horses or rabbits, ATG suppresses the T-lymphocyte-mediated immune response attacking 

bone marrow cells. 

• Cyclosporine (CsA): An immunosuppressant used in combination with ATG to increase efficacy. 

• Eltrombopag: To increase response rates and activate hematopoietic stem cells, a thrombopoietin receptor agonist is added to IST. 

• Response rates: Standard IST has a 60–80% response rate. 

2. Hematopoietic Stem Cell Transplantation (HSCT) 

For young patients (less than 40 years old) with severe aplastic anemia and a sibling donor who shares their HLA, this is the recommended course of 

treatment. 

• A sibling donor: Match With younger patients' survival rates above 80%, HSCT offers the possibility of a cure.  
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• Alternative donor HSCT: Although they have a higher risk of graft-versus-host disease (GVHD), matched unrelated or haploidentical 

transplants are alternatives for patients without a matched sibling.  

3. Supportive Care 

To enhance quality of life and avoid difficulties, supportive management is crucial. 

• Blood transfusions: Packed red cells and platelet transfusions are used to manage anemia and thrombocytopenia. 

• Infection control: Use of broad-spectrum antibiotics, antifungals, and prophylactic antimicrobials to prevent or treat infections due to 

neutropenia. 

• Growth factors: G-CSF or GM-CSF may be used to stimulate white cell production in selected cases. 

4. Management of Relapsed or Refractory Aplastic Anemia 

For patients who do not respond to initial IST or relapse, treatment options include: 

• Repeat IST with ATG + CsA. 

• Addition of Eltrombopag if not previously used. 

• Consideration of HSCT if not done earlier. 

• Clinical trials exploring novel agents. 

5. Experimental and Emerging Therapies 

Ongoing research aims to improve outcomes and reduce toxicity: 

• Gene therapy: Particularly in inherited forms like Fanconi anemia. 

• Novel immunomodulators: Such as alemtuzumab (anti-CD52 monoclonal antibody). 

• Small molecule therapies: Targeting specific immune pathways or stimulating hematopoiesis. 

7. Conclusion 

Aplastic anemia is a complex and potentially fatal condition taking prompt opinion and personalized treatment. Advances in immunosuppressive remedy 

and stem cell transplantation have significantly bettered prognostic. unborn exploration is concentrated on perfecting issues through new rectifiers and 

gene- grounded interventions. 
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