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Pathology Needs in Transplant

* 14,000 deceased organ donors are available on average per year
* Each of these individuals provides an average of 3.5 organs

* 6,000 living donor organs per year

* Pre-transplant assessment is often conducted on donors/

recipients
* Often assessed by general anatomic pathologists
* Discrepant interpretations may adversely impact organ acceptance

* Post-transplant biopsies may be conducted if rejection is
suspected



Distribution of Expertise

* Digitization of tissue slides may enable exposure of difficult or
marginal biopsies to be assessed by on-call ‘experts’ to better
enable access

* Though this still relies on a limited pool of expert pathologists, for
an increasing demand for assessment



Al, Neural Nets, Machine Learning, Etc

* Developments in computer learning, especially in the realm of
nattern recognition, have seen significant advancement in the
nast 10 years

* Broadly, these will have application in various tasks and fields:
* Image development
* Language derivation and creation
* Transportation
* Medicine



General Topology of Neural Nets (Al) and Application
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Application of Al in “real-world”









What about the Transplant
Space?



Al and Transplant

* Numerous studies have been published looking at the role of Al
models to interpret whole slide imaging in transplant:



Al and Transplant Potential

* Reduce inter-reader variability
* Better enable teleconsultation pre- /post-transplant biopsies

* Assessment of additional morphological parameters and special
relationships

* More reliably?
* Resistant to fatigue?
* Resistant to prior biases?






Heart Transplant

* Studies via multiple Al approaches (Generative Adversarial Networks
vs. Computational Neural Nets) show strong correlation with human
derived diagnoses — with disadvantage of having access to fewer
images



Kidney Transplant



Liver Transplantation

* Early studies have focused on the donor side of the tissue
equation

* One-third of donor livers are rejected due to histopathologic findings
associated with early allograft dysfunction

* A computer vision Al platform was developed and compared to
pathologist scores, and offered a more reliable predictor than
established scoring systems



Donor Liver Frozen Section Assessment

* An algorithm was trained to predict steatosis in donor liver biopsy
frozen sections (in percentage)

* Correlation coefficient and intraclass correlation coefficient for
the Al model (0.85 and 0.85) surpassed the performance by on-
service pathologists (0.74 and 0.72, respectively)



Challenges and Future Implementations

* These technologies rely upon digitization of WSI and ingestion of
these data into an Al model
* Cost and access barriers will need to be overcome, especially in medical
facilities with lower volume, less capital, etc

* Comparison amongst and between models is needed to
continually improve outcomes

* Could a model be developed wherein slides are routinely scanned and
assessed, with comparison back to the original pathologist diagnosis to
better improve the models

* How does one address the liability, legality and privacy of these
types of models in the future

* How can we identify additional data to train our models?
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Clear and Ready Use for this Technology

* Clearly, a more objective and available approach, especially in
pre-transplant assessment, would be in line with OPTN goals to
Increase organ utilization rates while maintaining / improving
outcomes

* Access to digital imaging and scanners appropriate for frozen
section assessment will be vital to applying these approaches
going forward

* Will have ready impact in post-transplant settings to provide
optimal diagnoses and assessments for more appropriate care for
our patients
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