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Integrative computational pathology and beyond

Histopathology examination represents a milestone of the diagnostic and therapeutic decision. Concretized by the pathology
report, essential to the multidisciplinary team (MDT) meetings in hospitals. It relies on professional observation and
judgment, integrating: Morphological criteria (tumor morphological identity) issued from standard and complementary
(histochemistry, enzymology, hybridation in situ, scores) preparations, observations, consolidated by clinical, radiological
and biological contexts - among which, molecular. The future of histopathology is obviously digital (data and images). The
challenge is to conciliate, in the framework of the healthcare, various usual missions as doing the diagnosis for the patient
in the present moment, warehousing the medical data for the patient record, and also feeding and structuring the research
strategy - particularly in oncology. Due to it's important legal role, the pathology has a key position in the medical diagnostic.
At the junction of medical imaging modalities and the omics, this medical exam represents the bottleneck enabling us to go to
building a representative local database. We are initiating a program of care monitoring for which the milestones and the impact
will be: The production of digital histopathology tools, the modeling of the pathway and the conceptualization of the associated
massive database in Peru, with a strong wish to extend it to Andean and Latin American countries. This initiative will allow us
to bring in and structure a database (whole slide images, omics, clinical data and metadata) corresponding to a very diverse
population (mestizos, amerindians, european, asian-peruvian, afro-peruvians ...) coming from very different regions (coast,
rainforest, highlands), with difficult access and difficult to reach, representative to Peru/Andean/Latin American regions.
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A validation study of WSI-based primary diagnosis for malignant lymphoma

Background: The digital pathology is an emerging technology, and its usage on routine practices is spreading worldwide
rapidly. Very recently, FDA allowed marketing of first whole slide imaging (WSI) system for digital pathology, which enables
us use the system even for primary diagnosis. This epoch-making achievement owes a lot to scientific evidences indicated that
WHSI is eligible for making accurate pathological diagnoses. However, those studies typically targeting small specimens alone
and the cases requiring immunohistochemistry or special staining, such as malignant lymphoma, were excluded in many
studies.

Objective: To provide an evidence of usability of WSI diagnosis for primary diagnosis of malignant lymphoma compared to
conventional glass slide diagnosis and optical microscope.

Design: The cases of malignant lymphoma were retrieved from our case collection. The all slide glasses, including H&E and
immunohistochemistry were digitized using a WSI scanner, NanoZoomer RS (Hamamatsu), with X40 magnification, and a
well-trained pathologist for lymphoma diagnosis had reviewed and made diagnosis for the digitized cases with more than
2 months of washout time interval. Discrepancies between microscope slide and WSI diagnosis were classified into three
categories; concordance, major discrepancy (defined as ones associated with significant difference in clinical treatment), and
minor discrepancy (defined as ones associated with no significant difference in clinical treatment).

Result: At the time of writing this abstract, the study was still ongoing. Tentative data showed excellent concordance rate, over
than 95%, and which was much better than we expected.

Conclusion: WSI is applicable for primary diagnosis of malignant lymphoma, if we make diagnoses with combination of
adequate clinical information, H&E morphology, and immunohistochemistries.
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Application of neural networks to the classification of photorefraction images

eural networks are successfully being used for many years in a large number of fields of science and technology also in

medicine and virtually all fields of knowledge. Even in simple non advanced ways the results of the application of neural
networks to a number of problems give good and reliable results comparable and most often better than traditional methods.
In the work herein we report an application to an optometry problem: The automated classification of digital photorefraction
images was obtained to characterize the refractive status of patients, mostly young children. The importance of an early
evaluation of the condition of the visual system of infants is long time recognized. Non corrected optometric or ophthalmologic
problems may lead to major vision and developmental non-reversible limitations in the future. Among the objective methods
of refraction photorefractive techniques are specifically designed for screening young children. Over the years a number of
photorefraction systems with different grades of complexity and automation were developed. One critical problem that needs
to deal with in any approach of these systems is the interpretation and classification of the photorefraction images.
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