Artificial Intelligence and the Pathologist
Future Frenemies?
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he manuscript titled ‘‘AlphaGo, deep learning, and the
future of the human microscopist’’ in this month’s issue
of the Archives of Pathology & Laboratory Medicine1 describes
the triumph of Google’s (Mountain View, California)
artificial intelligence (AI) program, AlphaGo, which beat
the 18-time world champion of Go, an ancient Chinese
board game far more complex than chess.
The authors have hypothesized that the development of
intuition and creativity combined with the raw computing of
AI heralds an age where well-designed and well-executed
AI algorithms can solve complex medical problems,
including the interpretation of diagnostic images, thereby
replacing the microscopist. Of note, in a prior work, the
microscope was predicted to have a 75% chance of
remaining in use for another 144 years.2
To support their hypothesis, the authors presented recent
studies that compared the performance of nontraditional
interpreters to those of experienced pathologists, in making
accurate diagnoses (note: 1 author disclosed a significant
financial interest in an AI company). One study examined
the potential of using pigeons (yes, pigeons) for medical
image studies,3 wherein the pigeons engaged in a matching
game of completely benign and unambiguously malignant
breast histology images. Pigeons correctly classified images
as benign or malignant 85% of the time. A separate image
algorithm study was erroneously reported to differentiate
between small cell and non–small cell lung carcinoma with
the accuracy of expert pulmonary pathologists, but instead,
multiple computational algorithms were used to subtype
known non–small cell lung carcinomas and gliomas in
separate experiments.4 The accuracy rate of each algorithm
approached 70% to 85%. We believe that this level of
diagnostic accuracy in settings that lack complexity is an
extremely poor replica of a human pathologist’s diagnostic
capabilities.
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So, will the data-digesting and 24 3 7 learning AI be
capable of looking at an image and able to render a
pathologic diagnosis? Before attempting to answer this, we
caution against the difficulties of predicting the future. Much
of our existence still rests on innovations that have remained
unchanged because of their inherent simplicity, applicability, and trueness to purpose (eg, the wheel), proving the
point that something new (and different) is not always
something better. On the other hand, several established
and incumbent technologies were quickly (albeit incompletely) eclipsed, often within a decade, by a challenger that
was faster, more convenient, cheaper, or better for the need
(eg, postal mail being replaced by electronic mail). In the
latter context, we note that information technology and AI
are clearly better at repetitive detailed tasks that require
accuracy and speed than are humans, who often find such
tasks mind-numbing, and consequently are error-prone.
Also see p. 619 and p. 624.
Interestingly, IBM’s Watson (Armonk, New York) and
Google’s AlphaGo attempt to recreate (and outpace) human
thought process steps: observation, initial interpretation,
hypothesis generation, evaluation, and decision-making. In
fact, IBM’s Watson is most famous for its defeat of the 2
highest-winning ‘‘Jeopardy!’’ champions of all time, and
Watson’s purpose was always health care.5 One example of
this is Watson Genomics, an assistive AI to improve nextgeneration sequencing (NGS) interpretations.6
Perhaps, rather than question diagnostic equivalence, the
better question is will AI eventually be capable of replicating
(and thus replacing) the professional role of the pathologist?
To this question, we believe that the answer is still a ‘‘no’’—
because this question is an erroneous comparison between 2
very dissimilar activities—high-level cognition (a human
forte) versus high-level computation (an AI forte, at least for
now). We believe that a pathologic diagnosis is often a well–
thought-out cognitive opinion, benefiting from our training
and experience, and subject to our heuristics and biases. We
submit that as pathologists, our professional value comes
from our ability to give the most appropriate (even if not the
perfect) opinion that amalgamates the available clinical
contexts and the clinical questions—2 imperfect, variable,
and nonuniform inputs. Further, as humans, we can
overcome the nuances of human communication to
constantly recalibrate our diagnosis based on small but
significant nuggets of clinical and patient-specific informaEditorial—Sharma & Carter

tion assimilated from different data rooted in the human
language, such as physician’s notes, pathology reports,
email, and verbal discourse with our clinical peers.
We do feel that eventually, our cognitive lead will narrow
as AI products like IBM Watson demonstrate valid cognition
of patient and population information. In the interim,
because the language-based foundation of medicine is
unlikely to disappear anytime soon, it would be more
reasonable to see NGS, digital pathology, whole-slide
imaging, and AI as synergistic technologies to human
cognition. We note that the question of human versus
computer has now been refined as, human versus human
with the computer. The verdict is clearly in latter’s favor, as
described in Clinical Informatics’ Fundamental Theorem: ‘‘A
person working in partnership with an information resource
is better than that same person unassisted.’’7
The novelist Gertrude Stein observed: ‘‘This is the
lesson that history teaches: repetition.’’8 Ergo, before we
feel that AI will take over pathology, we should take a
lesson from history: the evolution of clinical decision
support (CDS) systems in clinical medicine. In the 1970s,
the challenges of expanding medical knowledge, shortage
of specialists, and improving information technology
capabilities prompted the development of algorithms that
could serve as diagnostic ‘‘experts.’’ Examples include the
Leeds Abdominal System, MYCIN, and INTERNIST-1.9–11
Some of these systems’ diagnostic accuracy eclipsed that
of the clinicians (92% versus 65%–80% accuracy, respectively, for the Leeds system). Claims that the computers
were poised to take over the medical profession were
commemorated in the series ‘‘Star Trek: Voyager’’ wherein
the medical doctor was an ‘‘Emergency Medical Hologram.’’12 However, by the late 1980s, the clinical community had realized that the diagnostic process was too
complicated and diverse to be trusted to hard-wired
algorithms. Not surprisingly, nowadays the focus of CDS
systems has evolved away to being supportive tools
incorporated within the electronic health record (EHR),
accelerated by requirements under meaningful use. The
vast majority of hospitals now operate EHR systems with a
repertoire of CDS assistive (rather than diagnostic)
features, such as alerts for adverse drug events and
immunization reminders.13
The promulgation of AI technology will have to hurdle
several significant barriers not previously mentioned by the
authors. Many assistive technologies are not available to
health care providers because instruments, laboratory
information systems, and/or EHR systems have failed to
incorporate/interface them. For example, many high-tech
molecular devices cannot read bar codes or interface with a
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laboratory information system. Even after decades of the
existence of interoperability standards, such as HL7, health
systems continue to struggle with simple access to patient
information. Similar to NGS, digital pathology and wholeslide imaging, the financial benefit and scalability for AI
remain undefined and may, ironically, depend on human
ability to reach agreements to make these technologies
agnostic to proprietary platforms.
We conclude by mentioning Dr Fill, an AI entity
potentially capable of reproducing the most complex of
cognitive products—a human’s sense of humor. Dr Fill’s
creator, Matthew Ginsberg, said, ‘‘. . . computers have
natural domains of competence that are very different from
ours. And it’s good that we’re different because it means
we’re not natural competitors, we’re natural cooperators.’’14
Therefore, we believe that the metrologic forecast favors a
sunny era of AI assistance in pathology rather than dark
clouds of AI competition replacing pathologists—stay tuned
for updates!
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