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DESAFIOS ACTUALES DEL DIAGNOSTICO CITOLOGICO

Artificial intelligence in the diagnosis of hematologic diseases

Torsten Haferlach

Munich Leukemia Laboratory, Munich, Germany

Leukemia diagnostics are complex and, according to
the current guidelines for diagnosis and classification,
require the integration of multiple modalities: cytomor-
phology, immunophenotyping, conventional karyotyp-
ing, fluorescence in situ hybridization, and a broad
range of molecular methods. Together, these tech-
niques define the precise nature of the disease and
increasingly carry significant prognostic — and espe-
cially therapeutic — implications, enabling personalized
treatment strategies.

At the same time, many of these diagnostic methods
are phenotype-based and heavily reliant on expert
interpretation, leading to variability in reproducibility
across laboratories and investigators. This is precisely
where artificial intelligence (Al) can make a substantial
impact. The algorithms developed for Al-assisted diag-
nostics not only accelerate turnaround times but also
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significantly enhance reproducibility, making diagnostic
results less dependent on individual examiners. This
results in faster, more accurate, and clinically meaning-
ful findings that can be directly translated into targeted
therapy for patients.

In the coming years, Al, including large language
models used for diagnostic reporting, will elevate the
entire diagnostic process to a new level. This will pro-
vide a stronger foundation for the use of increasingly
effective and targeted therapeutic agents. Close collab-
oration between hematologists, diagnostic laboratories,
and therapeutic teams is of great value to patients and
should be implemented swiftly. Only through such inte-
grated efforts can we use resources effectively, in the
best interest of each individual patient and the health-
care system as a whole.
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