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In a 1989 paper titled “Cancer as a disease of DNA organiza-
tion and dynamic cell structure” [1], the late Donald S. Coffey,
an eminent cancer researcher at Johns Hopkins School of
Medicine for a half century, and colleagues noted that genetic
instability is the driving force for tumor cell heterogeneity in
malignancies, “however, it is unknown whether cell structure
determines this instability or whether the instability of the
DNA itself produces the instability of structure.” Regardless,
they recognized that to further understand the cancer process
required defining the relationship between genetic instability
and the alteration of cell structure [1].

Currently, cancer diagnostics and prognostics is largely a
multi-step process. The diagnostic aspect is based on changes
in cell structure and histopathologic patterns compared to nor-
mal as observed through the light microscope. Clinically rel-
evant morphologic features also help determine prognosis,
which is now augmented by identifying specific cytogenetic
and molecular genetic abnormalities in the laboratory that re-
flect the genetic instability of cancer cells.

But, what if there were a single technology that would help
improve on diagnostics while also predicting that a certain
genetic abnormality was present in a malignant tumor? In a
recent paper from the European Molecular Biology
Laboratory, European Bioinformatics Institute (EMBL-EBI),
the authors used computational histopathology analysis with
deep transfer learning to accurately classify 28 cancer types
and to correlate the morphologic features with the presence of
recurrent genetic abnormalities, including whole-genome du-
plications, copy number alterations, and point mutations,
across cancer types [2]. The algorithm developed could also
correlate computational histologic features of most of 18 can-

cer types studied with patient prognosis as defined by overall
survival, and its prognostic accuracy was often better than that
achieved by traditional tumor classification and grading [2].

None of the cancer types in this study was of hematopoietic
or lymphoid origin, but the methodology may be applicable to
hematopathology. For instance, TP53mutations were predict-
ed in a large subset of the cancer types tested [2], which might
prove useful if translatable to the evaluation of mantle cell
lymphomas [3]. Additionally, BRAFmutations were accurate-
ly predicted in thyroid tumors [2], which might have value in
the work-up and therapy of histiocytic and dendritic cell pro-
liferations [4].

Although the technology used is not yet ready to be
employed in clinical practice (e.g., the study used fresh frozen
tissue samples only and tested a small number of total human
cancers), it is further evidence of advances in digital pathology
and artificial intelligence that may augment pathology
workflows in the future without replacing pathologists. The
authors’ assertion that “histopathology (cellular morphology)
is a reflection of the underlying molecular (genetic) alterations
rather than an independent trait” [2] is consistent with one-half
of Coffey’s perspective but still leaves open the possibility
that alterations in cellular structure determine genetic
instability.
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