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Aplastic anaemia, a rare but severe bone marrow failure syndrome, often requires intensive immunosuppressive 

therapy or haematopoietic stem cell transplantation. While these treatments can restore marrow function, 

they do not eliminate the underlying genetic instability that can lead to subsequent clonal evolution. This 

post-treatment market presents a distinct challenge, demanding a proactive approach to surveillance for 

secondary haematological malignancies.

K E Y  TA K E AWAY S

º The Pivot: Clonal evolution is an expected, rather than rare, consequence of aplastic anaemia and its 

treatment, requiring ongoing vigilance.

º The Data: No specific numeric data is available for this general topic.

º The Action: Implement regular, long-term haematological monitoring, including cytogenetic and molecular 

analyses, for all patients post-treatment.

Patients diagnosed with aplastic anaemia face a life-threatening condition characterised by pancytopenia resulting from 

bone marrow hypoplasia. The primary goal of treatment is to restore normal haematopoiesis and improve survival. 

Immunosuppressive therapy (IST), typically with anti-thymocyte globulin and ciclosporin, is a cornerstone for patients 

ineligible for immediate allogeneic stem cell transplantation. For younger patients with a suitable donor, transplantation 

offers a potentially curative option. But even successful treatment does not mark the end of the clinical journey.

The underlying pathophysiology of aplastic anaemia often involves immune-mediated destruction of haematopoietic 

stem cells, but also an intrinsic stem cell defect that predisposes to genomic instability. This inherent vulnerability 

means that even after achieving remission, the bone marrow remains a fertile ground for the emergence of new clonal 

populations. These evolving clones can carry specific genetic aberrations that confer a selective advantage, eventually 

leading to the development of myelodysplastic syndrome (MDS) or acute myeloid leukaemia (AML). The evolution of 

these secondary conditions represents a significant long-term risk for survivors.

The Mechanisms of Clonal Drift
Clonal evolution in aplastic anaemia is not a random event. It is driven by the selection of haematopoietic stem cells 

that acquire somatic mutations, particularly in genes associated with DNA repair, telomere maintenance, and epigenetic 

regulation. Mutations in genes such as PIGA, DNMT3A, ASXL1, TET2, and TP53 are frequently observed in patients 

who develop MDS or AML after aplastic anaemia. These mutations can pre-exist at low levels before treatment or emerge 

under the selective pressure of immunosuppression or marrow regeneration.
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The immune dysregulation characteristic of aplastic anaemia itself may contribute to this process. Chronic inflammation 

and immune surveillance can create an environment where cells with certain mutations, particularly those that 

confer resistance to immune attack or enhance proliferation, are favoured. This dynamic relationship between genetic 

predisposition and environmental selection shapes the trajectory of clonal evolution. Understanding these mechanisms 

is important for identifying high-risk patients and developing targeted surveillance strategies. The Oxford Handbook of 

Clinical Haematology (4th ed) provides a concise reference across malignant haematology, coagulation and transfusion, 

which can be invaluable for understanding these complex processes.

Monitoring for What Comes Next
Given the established risk of clonal evolution, systematic and long-term monitoring is not merely advisable, but essential. 

The goal is early detection of MDS or AML, allowing for timely intervention before overt malignancy develops. This 

monitoring typically involves regular haematological assessments, including complete blood counts and peripheral blood 

smears, to detect subtle changes in cell morphology or counts. But morphology alone is insufficient.

Bone marrow examination, including cytogenetics and molecular studies, forms the bedrock of effective surveillance. 

Conventional cytogenetics can identify chromosomal abnormalities, such as monosomy 7 or complex karyotypes, which 

are hallmarks of high-risk MDS. Fluorescence in situ hybridisation (FISH) can provide more sensitive detection of 

specific aberrations. Next-generation sequencing (NGS) has revolutionised this field, allowing for the detection of 

somatic mutations in a broad panel of genes associated with myeloid malignancies, often at very low variant allele 

frequencies. This molecular profiling can identify emerging clones long before they manifest morphologically.

The frequency of monitoring depends on several factors, including the patient's age, initial treatment, and the presence 

of any pre-existing clonal abnormalities. For instance, patients who received IST may have a different risk profile than 

those who underwent transplantation. Regular follow-up, often every 6 to 12 months, is typically recommended, but this 

can be individualised. The challenge lies in balancing the need for intensive surveillance with the burden on patients, 

particularly those who have achieved long-term remission. This is a common tension in chronic disease management, 

similar to the discussions around routine symptom monitoring with PROs.

The Clinical Utility of Early Detection
Detecting clonal evolution at an early stage offers several potential advantages. It allows for risk stratification, identifying 

patients who may benefit from closer monitoring or even pre-emptive interventions. For example, the emergence of a 

clone with a high-risk mutation, even in the absence of overt MDS, might prompt consideration of a second allogeneic 

stem cell transplant if the patient is a suitable candidate. This proactive approach aims to prevent the progression to frank 

AML, which carries a significantly worse prognosis.

But the interpretation of these molecular findings is not always straightforward. The presence of a somatic mutation 

does not automatically equate to impending malignancy. Clonal haematopoiesis of indeterminate potential (CHIP) is 

increasingly recognised in the general population, and some mutations may remain stable for years without progression. 

Distinguishing between benign clonal expansion and a truly pre-malignant clone requires careful clinical correlation 

and expert haematological review. The clinical context, including persistent cytopenias, transfusion dependence, or new 

morphological abnormalities, is paramount in guiding decision-making.

Where it Falls Short
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The primary limitation in managing clonal evolution is the lack of clear, universally accepted guidelines for intervention 

based solely on molecular findings. While we can detect these clones with increasing sensitivity, the precise threshold 

for intervention, and the optimal intervention itself, remain areas of active research. The natural history of many of these 

pre-malignant clones is not fully understood, making it difficult to predict which will progress and which will remain 

indolent. This uncertainty creates a clinical dilemma, as aggressive interventions carry their own risks.

Another challenge is the accessibility and cost of advanced molecular diagnostics. While NGS is becoming more 

widespread, it is not universally available, particularly in all European healthcare settings. Ensuring equitable access 

to these monitoring tools is vital for comprehensive patient care. The interpretation of complex genomic data requires 

specialised expertise, which may not be readily available in all centres. The field continues to evolve, and what constitutes 

a high-risk clone today may be refined tomorrow. This constant evolution highlights the need for ongoing education and 

collaboration among haematologists. The shift from traditional cardiotoxicity monitoring methods highlights a similar 

evolution in another specialty.

The long-term management of aplastic anaemia survivors demands a careful approach to monitoring for clonal evolution. 

It is not enough to simply treat the initial disease; clinicians must remain vigilant for the subsequent emergence of 

MDS and AML. This requires a combination of clinical acumen, conventional haematological tests, and increasingly, 

sophisticated molecular diagnostics. The goal is to identify high-risk clones early, allowing for timely intervention and 

ultimately improving long-term outcomes for these vulnerable patients.

CLINICAL IMPLICATIONS

The message for clinicians managing aplastic anaemia survivors is clear: remission is not a finish line, but 

a transition to a new phase of risk. We must move beyond simply monitoring blood counts and embrace 

advanced molecular diagnostics as standard practice. The cost and complexity of NGS are real concerns, but 

the potential to pre-empt overt malignancy outweighs these hurdles.

For the industry, this represents a clear unmet need for better risk stratification tools and, eventually, targeted 

therapies for pre-malignant clones. Developing interventions that can halt or reverse clonal evolution before 

it progresses to frank MDS or AML would be a significant advance. The current lack of clear guidelines for 

intervention based on molecular findings alone highlights a gap that needs to be filled by robust clinical trials.

Patients, meanwhile, need to understand that their journey with aplastic anaemia extends beyond initial 

treatment. They must be counselled on the importance of long-term follow-up and the rationale behind complex 

molecular testing. This ongoing dialogue is important for adherence to monitoring protocols and for managing 

the anxiety that can accompany the detection of an evolving clone. It is a shared responsibility to navigate this 

complex post-treatment landscape.

EDITORIAL & AI STANDARDS
AI tools are used to structure and summarise evidence from peer-reviewed primary sources. Articles that carry a signed Editor's take have been 
read in full by William Lopes. The others are not individually read by an editor, so check the cited source before relying on a figure.
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