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Atlas of Hematopathology: Morphology, Immunophenotype, Cytogenetics,
and Molecular Approaches — A Comprehensive Review

In the rapidly evolving field of hematopathology, the integration of morphology, immunophenotyping, cytogenetics,
and molecular diagnostics has become essential for accurate disease classification and patient management. The
Atlas of Hematopathology Morphology, Immunophenotype, Cytogenetics, and Molecular Approaches,
authored by Faramarz Naeimand published in March 2013, stands as a landmark reference that brings these
diverse modalities together in a single, cohesive volume. This article explores the atlas’s content, its clinical
relevance, and its impact on both seasoned pathologists and trainees.

1.The Genesis of the Atlas

The 2013 publication emerged from a recognized need to consolidate the wealth of information available on
hematologic malignancies into an accessible, visual format. Prior to the atlas, practitioners often relied on
fragmented resources—textbooks for morphology, journals for immunophenotyping, and specialized databases for
cytogenetics. Faramarz Naeim’s vision was to create a one-stop reference that would streamline diagnosis and
foster a deeper understanding of disease biology. The atlas reflects a decade of research, incorporating the latest
WHO classifications and incorporating emerging molecular techniques that were reshaping the field at the time of
publication.

2. Morphology: The Cornerstone of Diagnosis

Traditional hematopathology has long depended on microscopic examination of bone marrow aspirates, lymph
node biopsies, and peripheral blood smears. The atlas provides high-resolution images of classic and atypical
presentations of acute leukemias, lymphomas, myelodysplastic syndromes, and myeloproliferative neoplasms.
Each figure is accompanied by concise, clinically relevant descriptors that highlight key morphological features—
cell size, nuclear shape, cytoplasmic inclusions, and maturation patterns.

e Acute myeloid leukemia (AML) — myeloblasts with Auer rods

e Chronic lymphocytic leukemia (CLL) — small, mature-appearing lymphocytes
¢ Follicular lymphoma — centrocytes and centroblasts within germinal centers

¢ Myelodysplastic syndrome — dysplastic megakaryocytes and ring sideroblasts

The atlas’s emphasis on morphology serves as a foundation for subsequent immunophenotypic and genetic
investigations, ensuring that pathologists do not overlook subtle clues that may direct further testing.

3. Immunophenotyping: Decoding Cell Surface Markers

Immunophenotyping, primarily through flow cytometry and immunohistochemistry (IHC), has revolutionized the
classification of hematologic malignancies. The atlas dedicates extensive sections to the interpretation of



immunophenotypic panels, providing visual examples of positive and negative marker patterns. By presenting side-
by-side comparisons, readers can readily discern how marker expression profiles differentiate entities such as:

1. Acute lymphoblastic leukemia (ALL) — T-ALL vs. B-ALL

2. Diffuse large B-cell lymphoma (DLBCL) — germinal center vs. activated B-cell subtypes
3. Myeloproliferative neoplasms — JAK2 V617F status and its impact on phenotype

4. Myelodysplastic syndrome — CD34 and CD38 expression in blasts

Each immunophenotype is contextualized within the morphological framework, allowing pathologists to integrate
cytologic and antigenic data seamlessly.

4. Cytogenetics: The Language of Chromosomal Aberrations

Chromosomal translocations, deletions, and amplifications provide critical diagnostic, prognostic, and therapeutic
information. The atlas offers a comprehensive review of cytogenetic findings across hematologic disorders,
featuring karyotype illustrations and fluorescent in situ hybridization (FISH) images. Key cytogenetic abnormalities
covered include:

* 1(9;22)(g34;911) — BCR-ABLL1 in chronic myeloid leukemia (CML)

e 1(15;17)(g22;912) — PML-RARA in acute promyelocytic leukemia (APL)

e del(5q) — myelodysplastic syndrome with ring sideroblasts

« trisomy 8 — associated with myelodysplastic syndromes and acute leukemia

The atlas also discusses the interpretation of complex karyotypes and the role of next-generation sequencing
(NGS) in resolving cryptic rearrangements that traditional karyotyping may miss.

5. Molecular Approaches: From Gene Mutations to Targeted Therapy

Molecular diagnostics have become indispensable in modern hematopathology. The atlas explains the principles of
PCR, next-generation sequencing, and digital droplet PCR, linking specific mutations to disease entities and
therapeutic strategies. Highlighted molecular findings include:

e FLT3-ITD and FLT3-TKD mutations in AML

e TP53 mutations in high-risk MDS

e CD19 and CD22 mutations in B-cell ALL

¢ JAK2 V617F and CALR mutations in essential thrombocythemia

By presenting these mutations alongside clinical case studies, the atlas demonstrates how molecular data can
refine prognostication and guide targeted therapy selection.

6. Integrating Modalities: A Holistic Diagnostic Approach

The atlas excels in illustrating how morphology, immunophenotype, cytogenetics, and molecular data converge to
form a unified diagnostic narrative. Each chapter concludes with a diagnostic algorithm that prompts the reader to
consider sequential testing steps. For instance, in evaluating a suspected AML case, the algorithm recommends:

1. Initial morphology assessment

2. Flow cytometry panel to determine lineage

3. Cytogenetic analysis for chromosomal abnormalities

4. Molecular testing for FLT3, NPM1, and CEBPA mutations

Such structured pathways reduce diagnostic uncertainty and improve patient outcomes by ensuring all relevant



data are considered.

7. Practical Applications in the Clinical Laboratory

Beyond its educational value, the atlas serves as a practical guide for laboratory workflows. It offers troubleshooting
tips for common pitfalls—such as inadequate sample fixation, panel design errors, and interpretation of ambiguous
results. The atlas also includes a section on quality assurance, emphasizing the importance of internal controls,
proficiency testing, and adherence to CLIA and CAP guidelines.

8. Case Studies: Real-World Scenarios

To bridge theory and practice, the atlas presents a series of anonymized case studies spanning the spectrum of
hematologic malignancies. Each case includes:

« Patient history and presentation

* Morphological images and descriptions

e Immunophenotypic panels and results

e Cytogenetic findings and karyotype snapshots

e Molecular mutation data

e Final diagnosis and therapeutic recommendations

These narratives illustrate the decision-making process and highlight how multidisciplinary data converge to guide
clinical management.

9. Educational Value for Trainees and Fellows

For pathology residents and fellows, the atlas offers a structured learning tool. Its stepwise approach to diagnosis,
coupled with high-quality images, facilitates mastery of complex concepts. The atlas’s alignment with the WHO
classification and the International Consensus Classification (ICC) ensures that trainees are up-to-date with
contemporary diagnostic criteria.

10. Comparison with Other Reference Works

When compared to other seminal texts—such as the WHO Classification of Tumours of Haematolymphoid Tissues
or the “Atlas of Hematopathology” by Jaffe et al.—Faramarz Naeim’s atlas distinguishes itself by its integrated,
multimodal focus. While other atlases may emphasize morphology or immunophenotype separately, this volume
uniquely combines all four pillars, providing a cohesive, user-friendly reference. Its concise yet comprehensive style
makes it suitable for both quick reference and in-depth study.

11. Future Directions in Hematopathology

Since its 2013 publication, the field has continued to advance, with the rise of single-cell sequencing, proteomics,
and Al-driven image analysis. The atlas anticipates these trends by discussing emerging technologies and their
potential impact on diagnosis. It encourages pathologists to adopt a dynamic approach, integrating new data
streams while maintaining rigorous analytical standards.

12. Key Takeaways for Practitioners

¢ Holistic Diagnosis: Integrating morphology, immunophenotype, cytogenetics, and molecular data yields the
most accurate classification.



« Structured Workflows: Diagnostic algorithms streamline testing and reduce turnaround time.
e Continuous Learning: Staying abreast of new mutations, biomarkers, and therapeutic targets is essential.
¢ Quality Assurance: Robust QA programs ensure reliable results across all modalities.

13. Conclusion

The Atlas of Hematopathology Morphology, Immunophenotype, Cytogenetics, and Molecular Approaches

by Faramarz Naeimremains a pivotal resource for hematopathologists worldwide. By weaving together the four
foundational diagnostic modalities into a single, coherent framework, the atlas empowers clinicians to deliver
precise, evidence-based diagnoses and personalized treatment plans. Whether you are a seasoned pathologist, a
laboratory technologist, or a trainee eager to master the complexities of hematologic malignancies, this atlas offers
clarity, depth, and practical guidance that will shape your diagnostic acumen for years to come.
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