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Applications of Hematopathology Beyond 2025

• Improved diagnostic precision and sensitivity
• Clonal hematopoiesis in disease biology and clinical 

management
• Disease monitoring by phenotypic and genotypic markers
• Development of microenvironmental biomarkers
• Development of digital and computational hematopathology



Improved diagnostic precision and sensitivity
T-cell clonality by TCR β Constant Region variants 

Maciocia PM. Nat Med. 2017; Horna, Blood Cancer J, 2024. 
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TRBC1 Staining Patterns in T-cell Neoplasms

Monotypic 
positive

Monotypic 
negative

CD3 TRBC1

Sensitivity 87.5% 
Specificity 90.3% 
PPV 92.1% 
NPV 84.8%

Zhou, Dogan, Lim. Mod Pathol 2025



Iatrogenic CART therapy induced intestinal TLPD

TRBC1CD3

TCR alpha TRBC1

Perica et al. NEJM 2025



Clonal hematopoiesis (CH) in lymphoma
• Fol l icular Helper T-

cel l  lymphomas arise 
from underly ing CH.

• CH clone can give 
r ise to FHTL, B cel l  
LPDs and myeloid 
neoplasms by 
divergent clonal 
evolution.

• Myeloid neoplasms 
can precede, or 
emerge af ter FHTL 
diagnosis

Lewis, Liu, Xiao, Dogan. Blood Adv 2020, Haematologica 2024, Blood Neoplasia 2025
De Leval, Gaulard, Dogan. Blood 2024
Arber et al. The International Consensus Classification of Myeloid and Lymphoid Neoplasms, 2025



Disease monitoring by phenotypic and genotypic markers

Measurable residual disease (MRD) assessment:
• Analytical methods

• Multiparameter flow cytometry
• Genomic profiling

• Cells (Blood and bone marrow)
• ctDNA (Plasma, CSF)

• Clinical applications
• Response to therapy
• Discontinuation of maintenance
• Surrogate outcome end point for clinical trial
• Prediction of resistance or relapse



Development of TME biomarkers

Lewis, Emerging biomarkers for CD3xCD20 bispecific antibodies in lymphoma. Blood, 2025



Multiplexed Spatial Profiling of Hodgkin Reed–Sternberg Cell 
Neighborhoods in Classic Hodgkin Lymphoma

Pourmaleki, Hollmann, Dogan, Mellinghoff. Clin Cancer Res 2024;30:3881–93



A model of HRS cells and their TME in EBV-positive and EBV-negative cHL



Development of digital and computational hematopathology



High-Dimensional Blood and Bone Marrow Cell Morphology Profiling

Whole Slide Image 
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Goldgof et al. Sci Transl Med 2025, ASH 2024
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AMLNormal CMML

AI Morphometry

Automated Diagnosis and 
CharacterizationClinical Decision Support

• Additional Test Ordering
• Results Integration
• Automated Reporting
• Treatment Recommendation
• Morphometric and Multimodal
• Biomarkers Discovery
• EHR Integration
• Support Multiple Imaging 

Modalities
• Prognosis
• Billing Support

Automated Image Analysis



24 hour mortality risk detection in PB smears

Goldgof et al.  ASH 2024



24 hour mortality risk detection in PB smears

schistocytes thrombocyte 
aggregates 

neutrophils

Goldgof et al. ASH 2024



Acute Leukemia (AML + ALL) Hairy Cell Leukemia Myelodysplastic Syndromes

Peripheral Blood Screening

AUC = 0.975 AUC = 0.989 AUC = 0.835



Cilta-cel Ide-cel

Y-axes of the stacked line plots are on 
a different scale

Descriptive Analysis of 
Lymphocyte Morphotype from 
Infusion to Day +30 by CAR-T 
Product



Descriptive Analysis of 
Lymphocyte Morphotype from 
Infusion to Day +30 by CRS and 
ICANS Grades in Tisa-Cel

No ICANS ICANS G1-2 ICANS G3+

No CRS CRS G1-2 CRS G3+



Conclusions by ChatGPT
Hematopathology is expanding to encompass a broad array of 

analytical dimensions. By integrating insights from tumor 
genetics, host genetics, phenotypic expression, and 

topographical data, it provides a comprehensive understanding 
of hematologic diseases.
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