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LETTER FROM THE EDITOR-IN-CHIEF



PUBLICLY AVAILABLE DATA: A GAME CHANGER IN MODERN RESEARCH?



P



ublicly available databases have been revolutionizing the world of research in recent years. Several examples of highly curated open-access datasets include: The Cancer Genome Atlas (TCGA), the International Cancer Genome Consortium (ICGC), Gene Expression Omnibus (GEO), SNP databases, and many others. Databases of this scale are ordinarily made freely available to the scientific research community. These databases, that are often a result of large scale international collaboration, rely on high quality data and a solid study design. As a result these databases usually involve a large number of cases obtained from multiple institutions across the world and equate to a multimillion dollar investment.



Data-sharing can have many advantages in the world of research and it has the potential to lead us to the precipice of a new era in the scientific community. Data sharing provides, for example, a unique and cost-effective opportunity for many individual or small research groups to utilize data for free. It provides access to high-quality information that can be used for initial screening of research hypothesis in small labs. Additionally, it can also be utilized as an independent validation set for experimental results. There are several examples in recent literature when public data sets were used to enhance the quality and credibility of research findings. 1,2 Another point to consider is that making data publically available increases transparency and collaboration within the research community and gives others the opportunity to independently verify the data. Data-sharing can also maximize the potential of interdisciplinary research and open the doors to a holistic approach in research. 4
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A recent Canadian initiative – the Tannenbaum Open Science Institute – transformed the Montreal Neurological Institute into the first fully open science institute in the world. Its guiding principles include open access (of data, protocols, and reagents), open research partnerships, open 21st century bio/data banking, and open intellectual property. Moreover, publically available data are not restricted to scientific results and spans numerous sectors. Open access is not limited to research results but can also include analytical tools and programs that can be of great help to researchers. Several programs are available for large scale genomics and proteomics analysis like Cytoscape, gene MANIA, and many more. Moreover, several of these analytical tools are directly linked to and integrated with high quality public databases which make it easier for researchers to navigate through them and to perform simple analysis without the need for IT expert. Caution should, however, be taken when analyzing public databases as there are a number of factors that can affect the quality of open access data and analytics. These include contamination, suboptimal experimental protocols, suboptimal statistical analysis, and technical experimental differences resulting in variation of results. Moving forward, an important obstacle that needs to be overcome is the lack of standardization between platforms that use different technologies/experimental protocols that continued on page 6



LETTRE DU RÉDACTEUR EN CHEF



LES DONNÉES ACCESSIBLES AU PUBLIC : UN ÉLÉMENT QUI CHANGE LA DONNE DANS LA RECHERCHE MODERNE?



A



u cours des dernières années, les bases de données accessibles au public ont révolutionné le monde de la recherche. Parmi les nombreux exemples d’ensembles de données en libre accès très bien organisés, notons : The Cancer Genome Atlas (TCGA), the International Cancer Genome Consortium (ICGC), Gene Expression Omnibus (GEO), les bases de données SNP et plusieurs autres. Les bases de données de cette envergure sont habituellement accessibles gratuitement pour la communauté de recherche scientifique. Ces dernières, qui sont souvent le résultat d’une collaboration internationale de grande envergure, dépendent de données de grande qualité et d’une solide méthodologie. Par conséquent, ces bases de données comportent habituellement un grand nombre de cas qui ont été obtenus de différents établissements à travers le monde et équivalent à un investissement de plusieurs millions de dollars.



autres l’occasion de vérifier de manière indépendante les données. Le partage de données peut aussi optimiser le potentiel de la recherche interdisciplinaire et ouvrir les portes à une approche holistique dans le domaine de la recherche.



Le partage de données peut présenter de nombreux avantages dans le monde de la recherche en plus d’avoir le potentiel de nous amener au seuil d’une nouvelle ère au sein de la communauté scientifique. Le partage des données offre, par exemple, une occasion unique et économique pour plusieurs personnes ou de petits groupes de recherche d’utiliser gratuitement des données. Il permet d’avoir accès à de l’information de grande qualité qui peut être utilisée pour l’analyse initiale d’une hypothèse de recherche en petits laboratoires. De plus, le partage de données peut également être utilisé comme ensemble de validation indépendante pour les résultats expérimentaux. Il existe dans la littérature récente plusieurs exemples où les ensembles de données publiques ont été utilisés pour rehausser la qualité et la crédibilité des conclusions de recherche.1,2 Un autre élément à prendre en considération est que le fait de donner libre accès aux données accroît la transparence et la collaboration au sein de la communauté de recherche tout en donnant aux



L’accès libre ne se limite pas aux conclusions de recherche, mais peut aussi inclure des outils et des programmes de recherche qui peuvent s’avérer d’une grande aide pour les chercheurs. De nombreux programmes sont disponibles pour les analyses génomiques et protéomiques de grande envergure, comme Cytoscape, gene MANIA, et plusieurs autres. De plus, plusieurs de ces outils analytiques sont directement liés et intégrés à des bases de données publiques de grande qualité permettant ainsi aux chercheurs de les consulter facilement et d’effectuer de simples analyses sans avoir recours à un expert en TI.



Une initiative canadienne récente — le Tannenbaum Open Science Institute — a permis à l’Institut neurologique de Montréal de devenir le premier institut scientifique au monde dont les données sont entièrement accessibles. Ses principes directeurs incluent l’accès libre (aux données, protocoles et réactifs), les partenariats de recherche ouverts, les banques de données/biologiques du XXIe siècle ouvertes et la propriété intellectuelle ouverte. En outre, les données accessibles au public ne sont pas restreintes aux conclusions scientifiques et couvrent de nombreux secteurs.



La prudence est cependant de mise lorsqu’on analyse des bases de données publiques, car un certain nombre de facteurs peuvent influencer la qualité des données en libre accès et l’analytique. Parmi ces facteurs, notons : la contamination, les protocoles expérimentaux sousoptimaux, les analyses statistiques sous-optimales et les
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lEttRE DU RéDaCtEUR EN ChEF (suite) différences expérimentales techniques entraînant une variation des résultats. À l’avenir, un obstacle important que l’on doit surmonter est le manque de normalisation entre les plateformes qui utilisent différentes technologies/protocoles expérimentaux et qui peut parfois empêcher de comparer les résultats. Néanmoins, les outils informatiques ainsi que la normalisation de la présentation des ensembles de données pourraient faire en sorte que l’information devienne comparable et échangeable, pavant ainsi la voie à une plus grande collaboration et davantage d’innovations dans le monde de la recherche. Plus de transparence et de détails techniques sont nécessaires pour rendre les résultats comparables (type d’échantillons, soustypes histologiques, procédure exacte pour l’extraction et le traitement des molécules, etc.) et ils devraient tous être liés aux données. On devrait encourager et renforcer encore davantage cette attitude collaborative. Les organismes gouvernementaux devraient s’assurer que tout laboratoire de recherche financé par l’État rend public son travail. La générosité associée au partage des données devrait toutefois aussi être reconnue à l’échelle universitaire. Certains pays ont d’ailleurs entrepris des démarches en ce sens. Par exemple, en 2013, les ÉtatsUnis ont élaboré une politique relative à la science et à la



technologie qui oblige les chercheurs à développer un plan pour rendre publics les résultats de recherches financées par l’État dans l’année suivant leur publication. L’accès libre aux résultats de recherche constitue une révolution prometteuse et substantielle dans nos normes de recherche. Cette méthode possède des avantages considérables qui l'emportent sur ses limites potentielles. La communauté scientifique devrait travailler main dans la main pour orienter la recherche en pathologie vers une nouvelle ère informatique. George M. Yousef, M. D., Ph. D., FRCPC Rédacteur en chef, Revue canadienne de pathologie



Références : 1. Butz H., Szabo P.M., Nofech-Mozes R., Rotondo F., Kovacs K., Mirham L. et coll., Integrative bioinformatics analysis reveals new prognostic biomarkers of clear cell renal cell carcinoma, Clin chem., 2014;60(10):1314-26. 2. Yousef G.M., Polymeris M.E., Yacoub G.M., Scorilas A., Soosaipillai A., Popalis C. et coll., Parallel overexpression of seven kallikrein genes in ovarian cancer, Cancer res., 2003;63(9):2223-7.



lEttER FRoM thE EDitoR-iN-ChiEF (cont.) can sometimes make the results incomparable. Nonetheless, informatics tools, along with standardizing the format of data sets, could make information comparable and exchangeable thus paving the road for further collaboration and innovation in the world of research. More transparency and technical details are needed to make results comparable (sample type, histological subtype, exact procedure used for molecular extraction and processing, etc.) and should be all linked to the data.



Open access to research results is a promising and substantial revolution to our standards of research. It has significant advantages that outweigh its potential limitations. The scientific community should work together to bring pathology research into a new era of informatics. George M. Yousef MD, PhD, FRCPC Editor-in-Chief, Canadian Journal of Pathology References:



This collaborative attitude should be encouraged and further enforced. Government agencies should ensure that any publicly-funded research labs make their work publicly available. The generosity of data-sharing should, however, also be academically recognized. Some countries have begun taking steps in this. As an example, the US established a Science and Technology policy, in 2013, that requires researchers to develop a plan to make the results of federallyfunded research publicly available within one year of publication. 6
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moleCulaR pathology CoRneR This article was peer-reviewed.



KeywoRds: gist, molecular: cKit, pdgfRa.



MolECUlaR tEStiNg iN gaStRoiNtEStiNal StRoMal tUMoURS – WE’vE got thE giSt oF it, NoW lEt’S go FoRWaRD authors: aﬃliations:



Caroline S Allen1 and Catherine J Streutker2 MD, MSc, FRCPC. 1



Faculty of Arts and Science, Queen’s University, Kingston, ON, Canada. Department of Laboratory Medicine, St. Michael’s Hospital and the University of Toronto, Toronto, ON, Canada.



2



The authors declare that there are no conflicts of interest regarding the publication of this paper. All authors have provided CAP-ACP with non-exclusive rights to publish and otherwise deal with or make use of this article, and any photographs/images contained in it, in Canada and all other countries of the world. ABSTRACT Molecular testing in gastrointestinal stromal tumours has expanded beyond the original discovery of cKIT mutations. Molecular analysis is essential for diagnosis, prognostication and treatment of these tumours. Review In the days prior to effective immunohistochemistry and molecular testing (i.e. the late 1990s and early 2000s), gastrointestinal stromal tumours (GISTs) were given a wide variety of names – GIST, gastrointestinal autonomic nerve tumour (GANT), leiomyoma/leiomyosarcoma, etc. These tumours were difficult to diagnose, unpredictable in behaviour and resistant to chemotherapy and radiotherapy, leaving surgery as the only useful treatment option. With the recognition of gain-of-function mutations in the tyrosine kinase (TK) gene cKIT in a majority of these tumours1 and the advent of the CD117/c-kit antibody for immunohistochemistry in 1998,2 we



recognized that these tumours are a specific entity, likely arising from the interstitial cells of Cajal (reviewed in 3). Shortly afterward, the tyrosine kinase inhibitor imatinib (STI571, Gleevec, Glivec, Novartis Pharmaceuticals Corp) was proposed as a treatment which subsequently showed considerable effect in trials.4 Early studies on molecular testing focussed on diagnosis as well as the relationship of cKIT mutations to survival, basically attempting to predict malignant behaviour.5 It was found that the mutations tend to cluster into specific areas of the gene: in the regulatory/autoinhibitory area in the juxtamembranous zones just inside the



cell membrane (exon 11, most common), just outside the membrane in the extracellular ligand binding domain (exon 9, second most common, and exon 8, very rare) and in the kinase enzymatic site (exons 13, 17, less commonly).6 It was also recognized that, while the majority of GISTs (80-90%) contained cKIT mutations, a proportion (‘wild-type’ GIST) did not. Clearly, cKIT was not the only gene involved. A gene coding for another TK protein, platelet-derived growth factor-alpha (PDGFRA) was noted to be mutated in 5-7% of GIST cases. Activating PDGFRA mutations tend to be focussed in the tyrosine kinase (TK) activity areas (exon 18, exon 14) as well as in the juxtamembrane (exon 12) and rarely in the proximal extracellular
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moleCulaR pathology CoRneR MolECUlaR tEStiNg (cont.) cáÖìêÉ=NK=



Most common primary cKIT and PDGFRA mutations. *: Decreased response to tyrosine kinase inhibitors (TKI). **: Often lacks response to TKI. ***: May respond to TKI but requires increased dose.14,15



zones (exon 10) (Figure 1). The presence of the cKIT and PDGFRA mutations tend to be mutually exclusive.7 Studies continued to demonstrate a proportion of cases that were wild-type for both cKIT and PDGFRA. One subset of these, particularly those involved in the Carney triad/Carney-Stratakis syndromes (gastric GIST, extra-adrenal paraganglioma and pulmonary chondroma/GIST plus paraganglioma), were discovered to harbour abnormalities in the succinate dehydrogenase (SDH) gene.8 SDH is involved in the respiratory complex, and has 4 subunits (SDHA, SDHB, SDHC and SDHD). In contrast to the gain-of-function mutations of cKIT and PDGFRA, SDH-associated GIST demonstrate silencing or loss of the gene, either by mutations or promoter methylation – damage to any of the subunits causing loss of the entire complex. Therefore, immunohistochemistry for SDHB where there is total/near complete loss of the normal strong granular cytoplasmic staining (mitochondrial staining) can be diagnostic; immunohistochemistry for SDHA is also available.9 Mutations are most commonly found in SDHA (approximately 28%), with approximately 20% each in SDHB, 10



SDHC and SDHD. Silencing by promoter methylation appears relatively common.10 Further investigation of the remaining “wild-type” cases where the cKIT, PDGFRA and SDH genes are all normal has discovered rare causal mutations in NF1, BRAF, NRAS and PIK3CA genes, leaving relatively few cases as true “wild type” GISTs.11 The specific mutations, to a considerable extent, predict clinicopathologic behaviours. cKIT exon 9 mutation GISTs are generally noted to be aggressive small bowel tumours.12 cKIT exon 11 deletions lead to aggressive, high risk gastric tumours while exon 11 single nucleotide substitutions are generally small, lower risk tumours. cKIT exon 13 mutations are higher risk when in the stomach. Overall, PDGFRA-associated tumours, almost always gastric cases, tend to have indolent behaviour and generally do not require adjuvant therapy. The SDH-related subgroup of GISTs tends to occur in the stomach in younger patients and has a particular gross appearance of multinodular infiltrating masses in the gastric wall, sometimes separated by fibrous septae. While even small SDH-associated GISTs may metastasize, they are still relatively indolent.9
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Which mutation is present also matters with respect to prediction of response to tyrosine kinase inhibitors (TKI) such as imatinib and related medications such as sunatinib. cKIT mutations in exon 11, 13 and 17 were shown to have a high response rate (80-100%) while exon 9 mutations showed a response rate approaching 50%.7 Some exon 11 mutations (particularly L576P) show lesser response to imatinib.13 The PDGFRAmutated tumours are generally responsive to imatinib, though the D842V mutation in exon 18 is more often unresponsive.14,15 In tumours with mutations considered to be ‘resistant’, response can still be obtained with higher doses of targeted therapy, i.e. cKIT exon 9 mutations (Figure 1).16 While it was originally thought that each GIST contained only one characteristic TK mutation, treatment with imatinib brought evidence of the development of resistance to treatment. Sequencing of these metastatic lesions demonstrated secondary cKIT mutations, particularly in exon 17, exon 13 and exon 14.11 Currently, molecular testing of all GISTs is suggested at diagnosis, though surgery remains the primary modality of treatment. This allows for diagnosis as well as immediate molecular testing. Neo-adjuvant therapy to shrink large gastric tumours prior to definitive surgery can minimize the loss of gastric tissue, allowing a wedge resection rather than a gastrectomy. Adjuvant therapy is used for patients with high-risk GISTs to reduce the risk of metastasis. Here the molecular testing is not only relevant to predict response and therefore dose of imatinib or related drug; the mutation with attendant risk of progression is part of the decision making on high-risk features, driving the use of adjuvant therapy. Patients who progress while on therapy may need repeat biopsy of the metastatic lesion to determine if there is a treatable secondary mutation present. While surgery remains a mainstay, endoscopic needle core biopsies (EUS-FNB) or tunnel or sink (single incision needle knife) endoscopic biopsies are increasingly



moleCulaR pathology CoRneR MolECUlaR tEStiNg (cont.) being used to obtain tissue from submucosal/muscularis propria lesions. Molecular testing for GIST cases has been predominantly performed by Sanger sequencing and pyrosequencing for hotspots. However, next generation sequencing (NGS) is becoming more widely available, with kits covering panels of all the major involved genes. Sequencing can be done on these relatively small biopsy specimens as long as there is reasonable sampling of viable tumour, similar to issues in lung adenocarcinomas and colon cancer.17 Since many of the genes involved in the development of GISTs can occur as germline mutations associated with other tumours/findings, the possibility of underlying familial syndromes (i.e. Carney triad, cKIT germline mutations) should be kept in mind. Overall, the progress made over the past 20 years in the pathologic and molecular diagnosis of GISTs is a remarkable success story. Molecular analysis contributes to diagnosis and has both predictive and prognostic implications for treatment and outcomes, with new options for adjuvant and neo-adjuvant therapy. Pathologists continue to contribute to the diagnosis and appropriate treatment of these cases, in conjunction with gastroenterologists, surgeons and medical oncologists. References: 1. Nakahara M, Isozaki K, Hirota S, Miyagawa J, Hase-Sawada N, Taniguchi M, et al. A novel gain of function mutation of c-kit gene in gastrointestinal stromal tumours. Gastroenterology. 1998;115(5):1090-5. 2. Sarlomo-Rikala M, Kovatoch AJ, Barusevicius A, Miettinen M. CD117: a sensitive marker for gastrointestinal stromal tumours that is more specific than CD34, Mod Pathol. 1998;11(8);728-34. 3. Streutker CJ, Huizinga JD, Driman DK, Riddell RH. Interstitial cells of



Cajal in health and disease. Part II: ICC and gastrointestinal stromal tumours. Histopathology. 2007;50(2):190-202. 4. Tuveson DA, Willis NA, Jacks T, Griffin JD, Singer S, Fletcher CD, et al. STI571 inactivation of the gastrointestinal stromal tumor c-KIT oncoprotein: biological and clinical implications. Oncogene. 2001;20(36):5054-8. 5. Singer S, Rubin BP, Lux, ML, Chen CJ, Demetri GD, Fletcher CDM, et al. Prognostic value of KIT mutation type, mitotic activity and histologic subtype in gastrointestinal stromal tumors. J Clin Oncol. 2002; 20(18):3898-905. 6. Huss S, Kunstlinger H, Wardelmann E, Kleine MA, Binot E, MerkelbackBruse S, et al. A subset of gastrointestinal stromal tumours previously regarded as wild-type tumors carries somatic activating mutations in KIT exon 8 (p.D419des). Mod Pathol. 2013;16:1004-1012. 7. Heinrich MC, Corless CL, Demetri GD, Blanke CD, von Mehren M, Joensuu H, et al. Kinase mutations and imatinib response in patients with metastatic gastrointestinal stromal tumour. J Clin Oncol. 2003;21(23):4342-9. 8. Miettinen M, Wang ZF, SarlomoRikala M, Osuch C, Rutkowski P, Lasota J. Succinate dehydrogenasedeficient GISTs: a clinicopathologic, immunohistochemical, and molecular genetic study of 66 gastric GISTs with predilection to young age. Am J Surg Pathol. 2011;35(11):1712-21. 9. Janeway KA, Kim SY, Lodish M, Nose V, Rustin P, Gaal J, et al. Defects in succinate dehydrogenase in gastrointestinal tumours lacking KIT and PDGFRA mutations. Proc Natl Acad Sci USA. 2011;108:314-318.
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RÉSUMÉ Les tests moléculaires réalisés en cas de tumeurs stromales gastro-intestinales servent désormais à bien plus que la simple mise en évidence de mutations de c-kit. En effet, les analyses moléculaires sont maintenant essentielles au diagnostic, au pronostic et au traitement de ces tumeurs.



Article Avant l’arrivée des analyses immunohistochimiques et moléculaires efficaces (vers la fin des années 1990 et le début des années 2000), divers noms ont été donnés aux tumeurs stromales gastro-intestinales (TSGI) : TSGI, tumeurs du système nerveux autonome du tube digestif (GANT), léiomyomes, léiomyosarcomes, etc. Ces tumeurs, résistantes à la chimiothérapie et à la 12
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radiothérapie, étaient difficiles à diagnostiquer et leur comportement était imprévisible. L’intervention chirurgicale était alors considérée comme la seule option de traitement utile. À la suite de la découverte de mutations de gain de fonction dans le gène de la tyrosine kinase c-kit dans la majorité de ces tumeurs1, et de l’avènement de l’anticorps CD117 (c-kit) à des fins d’immunohistochimie en 19982, on a reconnu les TSGI comme des entités



RubRiQue de pathologie molÉCulaiRe tEStS MoléCUlaiRES (suite) propres, qui prenaient vraisemblablement naissance dans les cellules interstitielles de Cajal (voir référence no 3). Peu de temps après, l’imatinib, un inhibiteur de la tyrosine kinase (STI-571, Gleevec®, Glivec®, Novartis Pharmaceuticals Corp.) a été proposé pour traiter les TSGI. Des répercussions considérables ont été observées lors des essais cliniques réalisés à cet effet4. Les premières études portant sur les tests moléculaires étaient axées sur le diagnostic et la relation entre les mutations de c-kit et les chances de survie, et tentaient essentiellement de prédire la malignité des tumeurs5. On a constaté que les mutations avaient tendance à toucher des régions précises du gène : la région régulatrice/ autoinhibitrice des zones juxtamembranaires situées à l’intérieur de la membrane cellulaire (exon 11, région la plus courante); la région située tout juste en dehors de la membrane, dans le domaine extracellulaire de liaison au ligand (exon 9, deuxième région la plus courante, et exon 8, très rare); et dans le site enzymatique tyrosine kinase (exons 13 et 17, région moins courante)6. On a également conclu que, bien que la majorité (80 à 90 %) des TSGI présentaient des mutations de c-kit, ce n’était pas le cas de toutes les tumeurs (TSGI de « type sauvage »). Ckit n’était donc manifestement pas le seul gène en cause. On a alors observé qu’un gène codant pour une autre protéine tyrosine kinase, le facteur de croissance dérivé des plaquettes alpha (PDGFRA), avait subi des mutations dans 5 à 7 % des cas de TSGI. L’activation des mutations de PDGFRA survient principalement dans les zones d’activité de la tyrosine kinase (exon 18, exon 14) de même que dans la région juxtamembranaire (exon 12) et, plus rarement, dans les zones extracellulaires proximales (exon 10) (figure 1). Les mutations de c-kit et de PDGFRA sont généralement mutuellement exclusives7. Les études continuent cependant de



mettre en relief une proportion de cas de « type sauvage » tant pour c-kit que pour PDGFRA. On a découvert que l’un des sous-ensembles de ces mutations, particulièrement celles associées à la triade de Carney et au syndrome de Carney-Stratakis (TSGI, paragangliome extrasurrénalien et chondrome pulmonaire ou TSGI accompagnée d’un paragangliome), entraîne des anomalies du gène succinate déshydrogénase (SDH)8. Le SDH, qui présente quatre sous-unités (SDHA, SDHB, SDHC et SDHD) joue un rôle dans le complexe respiratoire. Contrairement aux mutations de gain de fonction de c-kit et de PDGFRA, les TSGI associées à SDH démontrent un silençage ou une perte d’expression génique, attribuable soit à des mutations ou à la méthylation du promoteur. Les dommages occasionnés à l’une ou l’autre des sous-unités entraînent la perte du complexe en entier. Par conséquent, une immunohistochimie pour SDHB qui présente une absence totale ou quasi totale de coloration cytoplasmique granulaire (coloration mitochondriale) normalement intense peut être diagnostique. Une immunohistochimie peut aussi être réalisée pour SDHA9. On observe des mutations dans environ 28 % des SDHA et dans près de 20 % des SDHB, SDHC et SDHD. Le silençage dû à la méthylation du promoteur semble être assez courant10. D’autres études des cas restants de « type sauvage », où les gènes c-kit, PDGFRA et SDH sont tous normaux, ont permis de révéler des mutations causales rares dans les gènes NF1, BRAF, NRAS et PIK3CA. Le nombre de cas véritables de TSGI de « type sauvage » est donc plutôt restreint11. Les mutations permettent, dans une large mesure, de prédire les comportements clinicopathologiques. Par exemple, les TSGI qui présentent une mutation de l’exon 9 du gène c-kit correspondent généralement à des tumeurs agressives de l’intestin grêle12. Les délétions de l’exon 11 de c-kit sont
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RubRiQue de pathologie molÉCulaiRe tEStS MoléCUlaiRES (suite) cáÖìêÉ=NK=



Exon 8 : 1 % Exon 9 : 10 %



Domaine extracellulaire



AY502-503*** Membrane cellulaire Exon 11 : 67,5 % V559D, L576P*



Domaine juxtamembranaire Exon 12 : 1 %



Exon 13 : 1 % K642E



VD61D Domaine tyrosine kinase (TK1) Exon 14 : 0,3 % N569K Domaine d’insertion kinase



Exon 17 : 0,5 % N822H, N822K, D820Y



Domaine tyrosine kinase (TK2)



Exon 18 : 6,3 % D842V**, D843Y



Mutations primaires les plus courantes de c-kit et de PDGFRA * : Diminution de la réponse aux inhibiteurs de la tyrosine kinase ** : Réponse irrégulière aux inhibiteurs de la tyrosine kinase *** : Réponse aux inhibiteurs de la tyrosine kinase si dose accrue14,15



quant à elles associées à des tumeurs gastriques agressives qui comportent un niveau de risque élevé, tandis que les substitutions mononucléotidiques de l’exon 11 sont habituellement liées à des tumeurs de petite taille qui présentent un plus faible risque. Les mutations de l’exon 13 de c-kit représentent un risque plus élevé quand elles se trouvent dans l’estomac. De façon générale, les tumeurs associées à PDGFRA, des cas qui sont presque toujours gastriques, ont tendance à adopter un comportement indolent et ne nécessitent généralement pas de traitement adjuvant. Le sousgroupe de TSGI associées à SDH a tendance à survenir dans l’estomac des patients moins âgés et se présente macroscopiquement sous forme de masses multinodulaires infiltrantes situées dans la paroi gastrique, parfois séparées par des cloisons fibreuses. Bien que même les TSGI de petite taille associées à SDH puissent métastaser, elles demeurent relativement indolentes9. Le type de mutation présente influe également sur la prévision de la réponse aux inhibiteurs de la tyrosine kinase comme l’imatinib et les médicaments connexes, dont le sunatinib. Les mutations dans les exons 11, 13 et 17 de 14
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c-kit ont été associées à un taux de réponse élevé (80 à 100 %), alors que celles subies par l’exon 9 démontrent un taux de réponse de près de 50 %7. Certaines mutations de l’exon 11 (particulièrement la mutation L576P) sont associées à un taux de réponse à l’imatinib moins élevé13. Les tumeurs attribuables à des mutations de PDGFRA répondent généralement bien à l’imatinib, bien que la mutation D842V de l’exon 18 n’y réponde souvent pas efficacement14,15. Chez les patients où les tumeurs ayant subi des mutations sont considérées comme « résistantes » (par exemple, les mutations de l’exon 9 de c-kit), une réponse peut être obtenue à l’aide de plus fortes doses du traitement ciblé (figure 1)16. Si les chercheurs croyaient à l’origine que chaque TSGI contenait une seule mutation caractéristique de la tyrosine kinase, l’imatinib a mis en évidence le développement d’une résistance au traitement. Le séquençage de ces lésions métastatiques a révélé la présence de mutations secondaires de c-kit, particulièrement dans les exons 17, 13 et 1411. À l’heure actuelle, l’analyse moléculaire de l’ensemble des TSGI est suggérée au moment du diagnostic, bien que l’intervention chirurgicale demeure la principale méthode de traitement. L’opération permet le diagnostic et la réalisation immédiate de tests moléculaires. La mise en place d’un traitement néoadjuvant visant à réduire la taille des tumeurs gastriques avant l’intervention chirurgicale définitive peut minimiser la perte de tissu gastrique, permettant la réalisation d’une résection cunéiforme au lieu d’une gastrectomie. Un traitement adjuvant est proposé aux patients qui présentent des TSGI associées à un niveau de risque élevé afin de diminuer le risque de métastase. Dans de tels cas, les tests moléculaires ne sont pas seulement utiles pour prédire la réponse au traitement et déterminer la dose d’imatinib ou du médicament prescrit à administrer. En effet, la



RubRiQue de pathologie molÉCulaiRe tEStS MoléCUlaiRES (suite) mutation, et le risque afférent de progression, font partie des composantes à risque élevé du processus de prise de décisions qui encouragent le recours au traitement adjuvant. Les patients dont la maladie progresse en cours de traitement peuvent devoir subir une autre biopsie de la lésion métastatique pour déterminer si une mutation secondaire traitable est présente. Bien que l’intervention chirurgicale demeure la principale marche à suivre, les biopsies endoscopiques au trocart (EUS-FNB) et celles avec incision unique par aiguille bistouri (single incision needle-knife ou SINK) sont de plus en plus utilisées pour prélever des tissus à partir de lésions de la sous-muqueuse ou de la couche longitudinale. Les deux principales méthodes d’analyse moléculaire employées dans les cas de



TSGI sont le séquençage Sanger et le pyroséquençage, qui permet la mise en évidence des hotspots mutationnels. Or, le séquençage de nouvelle génération devient de plus en plus accessible; les trousses offertes couvrent désormais l’ensemble des principaux gènes en cause. Le séquençage peut être réalisé sur des échantillons de biopsie relativement petits, tant et aussi longtemps que la taille des échantillons de tumeurs viables est raisonnable, comme c’est le cas pour les adénocarcinomes des poumons et le cancer du côlon17. Comme bon nombre des gènes qui participent au développement des TSGI peuvent se présenter sous forme de mutations de lignée germinale associées à d’autres tumeurs, la possibilité de syndromes familiaux sous-jacents (par exemple, triade de Carney ou mutations



de lignée germinale de c-kit) devrait être prise en considération. Globalement, les progrès réalisés au cours des 20 dernières années en lien avec le diagnostic pathologique et moléculaire des TSGI sont un remarquable exemple de réussite. Les analyses moléculaires contribuent au diagnostic et ont des répercussions prédictives et pronostiques sur le traitement et les résultats, proposant de nouvelles options de traitement adjuvant et néoadjuvant. Enfin, les pathologistes, de concert avec les gastroentérologues, les chirurgiens et les oncologues, continuent de contribuer au diagnostic et au traitement adéquat de ces cas. Pour consulter les références, reportezvous à la page 11.
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The author has provided CAP-ACP with non-exclusive rights to publish and otherwise deal with or make use of this article, and any photographs/images contained in it, in Canada and all other countries of the world. CASE PRESENTATION



cáÖìêÉ=NK==bñíê~çÅìä~ê=jìëÅäÉë



The patient is a 53-year-old male who found a small freckle in the left eye. The patient’s optometrist identified an intraocular mass after the patient complained of three weeks of blurry vision. Examination showed a choroidal mass in the superior temporal quadrant of the fundus with inferior retinal detachment and subretinal fluid.



Surgical History: childhood tonsillectomy. Medical History: family history of malignant hyperthermia, smoker with one previous ER visit for chest pain. Imaging Studies: ultrasound showed a 2.1cm elevated choroidal mass in the left eye. CT of the chest, pelvis and abdomen showed no distant mets.



Credit: OpenStax College [CC BY 3.0 (http://creativecommons.org/licenses/by/3.0)], via Wikimedia Commons. Revue canadienne de pathologie | volume 10, numéro 3 | www.cap-acp.org
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pathologists’ assistants CoRneR CaSE oF thE MoNth EyE MElaNoMa (cont.)



Blood Work/Diagnostic Tests: visual acuity of 20/70 with pin holing in the left eye. All other blood work normal. Preliminary differential diagnosis: clinical examination allowed a diagnosis consistent with a large choroidal melanoma.



Biopsy: no biopsy performed. Intraoperative FNA of tumour performed for genetic testing. Surgical procedure: Enucleation of the left eye. Gross pathological findings Orientation of the eye is performed



using the attachment points of the rectus muscles. The attachment of the medial rectus muscle is closest to the iris and the attachment points of the remaining rectus muscles spiral away from the iris following the acronym MILS (medial, inferior, lateral, superior) from closest to furthest from iris.



cáÖìêÉ=OK==bóÉ=çêáÉåí~íáçå=~åÇ=ëÉÅíáçåáåÖ



cáÖìêÉ=PK==^åíÉêáçê=ÉóÉ=



cáÖìêÉ=QK=jÉÇá~ä=ÉóÉ



cáÖìêÉ=RK==bóÉ=ÅêçëëJëÉÅíáçå=ïáíÜ=íìãçìê
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pathologists’ assistants CoRneR CaSE oF thE MoNth EyE MElaNoMa (cont.) cáÖìêÉ=SK==qÜêÉÉ=ã~áå=ä~óÉêë=çÑ=íÜÉ=ÉóÉK



Credit: Artwork by Holly Fischer [CC BY 3.0 (http://creativecommons.org/licenses/by/3.0)], via Wikimedia Commons.



The eye is sectioned in the oblique SI plane to properly visualize the tumour within the sections. The edge portions are termed ‘calottes’ (meaning half of globe) and the center section is the ‘mid substance’. The sections are submitted and processed in double deep blocks and the sections are whole mounted on regular blocks and sectioned. The optic nerve margin is submitted en face. The tumour is arising from the choroid layer with a defined retinal layer overlying the internal surface of the tumour. The sclera at the superior edge of the tumour can be grossly seen to be thinning in areas. Gross description The specimen is labeled with the patient's name and as "left eye". Fixation: 10% neutral buffered formalin Resection specimen: Left eye enucleation cáÖìêÉ=TK==bóÉ=ÅêçëëJëÉÅíáçå=ïáíÜ=íìãçìê



Globe Size: 2.5 cm vertical x 2.5 cm horizontal x 2.5 cm AP Optic nerve Size: 0.5 cm in length x 0.4 cm in diameter Cornea Size: 1.2 cm vertical x 1.1 cm horizontal Appearance: Cloudy Pupil Diameter: 0.4 cm Shape: Round Iris Colour: Blue Retina: Attached Tumour Location: supero-lateral aspect Size: 2.0 x 2.1 cm Maximum thickness: 1.5 cm Involvement of sclera: The sclera in the superolateral quadrant shows some dark discoloration and is distorted by the presence of the tumour. Involvement of vortex veins: Not grossly identified Involvement of ciliary body: The superior ciliary body appears to be Revue canadienne de pathologie | volume 10, numéro 3 | www.cap-acp.org
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pathologists’ assistants CoRneR CaSE oF thE MoNth EyE MElaNoMa (cont.)



distorted and involved with tumour Involvement of choroid: The tumour appears to arise on the choroid layer and there is an obvious retinal layer overlying the tumour. Involvement of iris: Not grossly identified Growth Pattern: Solid Colour: Dark tan and black The specimen is trisected in the oblique SI plane. Photographs are taken.



Block submission Submitted in toto: 1A vortex veins 1B optic nerve margin, en face 1C inferolateral calotte 1D mid substance 1E superomedial calotte Diagnosis Choroidal melanoma involving the choroid, ciliary body and iris (stage pT4b). Mixed cell melanoma (>10%



cáÖìêÉ=UK=qìãçìê=ïáíÜ=~Çà~ÅÉåí=çÅìä~ê=ëíêìÅíìêÉë=



epithelioid cells and 90% spindle cells) DISCUSSION The highly vascular uveal or choroid layer contains melanocytes which can give rise to melanoma. Ultraviolet light exposure is the most common risk factor for developing melanoma of the skin but this does not apply to the choroid and no environmental or genetic factors can be identified that directly cause the development of the tumour. Choroidal melanoma occurs in 6 patients per million per year and is extremely rare. The most common symptom of this slow growing tumour is blurred vision that occurs when fluid collects around the tumour causing retinal detachment. Choroidal melanoma has a characteristic appearance on ultrasound where the thickness is measured. Fluorescein angiography includes a dye injection and images that show features of the blood vessels in tumours and can be used to differentiate types of tumour.



cáÖìêÉ=VK=qìãçìê=ïáíÜ=Åáäá~êó=ÄçÇó=áåî~ëáçå



Radiation therapy can be applied to less extensive choroidal melanoma by brachytherapy or proton beam radiation therapy or can be given before enucleation to treat large tumours. Sclerouvectomy can be used to remove small choroidal tumours while maintaining the eye. Enucleation is standard for large choroidal melanoma or small tumours that have spread to the optic nerve. RESOURCES http://www.ohsu.edu/xd/health/services/ casey-eye/clinical-services/specialtyservices/oncology/chorodial-melanoma .cfm http://www.cancer.ca/en/cancerinformation/cancer-type/eye/treatment/c horoidal-melanoma/?region=on
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To the Editor, Uncertainty is an inherent element of medical practice. Although occasionally there is certainty of the patient's diagnosis, most medical situations carry at least some level of uncertainty, which leave the physician with a range of possibilities and the requirement to choose one of them upon which to act.1 While uncertainty, as used in the physical sciences, refers to estimates of systematic and random error, in its medical usage, the term also carries a subjective connotation. Physicians often need to synthesize multiple sources of data to arrive at a diagnosis and this ability differs from person to person, often increasing with experience.1 Uncertainty exists in the practice of pathology in many areas, one of which is the pathologist’s confidence level in a diagnosis they report. The pathologist may be completely certain of the diagnosis (high confidence) or be simply guessing and picking one of the many possible diagnoses (low level of



confidence).2 The uncertainty of a diagnosis may depend on many factors, including the specificity of the morphological features of the specimen (pathognomonic vs nonspecific), specimen preparation (proper orientation, lack of obscuring artifact), the size of diagnostic material (few cells vs extensive tissue representation of the target lesion), results of confirmatory tests, etc. It is also affected by the pathologist’s level of experience with the particular specimen type or diagnosis considered, especially when dealing with a rare diagnosis or atypical presentation.2 While actions such as internal and external consultations and secondary tests can improve the accuracy of the diagnosis and therefore lower the uncertainty, absolute certainty in all cases is not achievable. Although diagnoses are communicated explicitly in pathology reports to other health professionals, the uncertainty of the diagnosis may not be expressed clearly or may not be conveyed at all.3 Furthermore, even when it is reported,
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disCussion Pathology REPoRtS (cont.)



Miscommunication between pathologists and clinicians can result from ambiguous terminology or lack of confidence reporting and this may have serious implications for the treatment of the patient.



there is variability among pathologists in where within the report uncertainty is expressed. For instance, some pathologists express uncertainty in the diagnostic line of pathology reports, while others use free-text comments to do so.2,4 These differing practices can significantly influence how well uncertainty is communicated; some clinicians reading the report pay attention to the diagnostic comments and some do not read them at all.2 Regardless of where uncertainty is conveyed within a pathology report, the ambiguity in the language used to express uncertainty is also an issue. The literature reveals a wide variety of phrases used by pathologists to convey confidence and a large variability in the interpretations of these terms.5-9 One study by Lindley et. al. asked 76 pathologists to assign a percentage of certainty to commonly used phrases extracted from 1500 pathology reports. The results showed a large disparity among pathologists in the percentages assigned to the different terms and even larger differences between pathologists and clinicians in their interpretation of the meaning of the these terms.9 Miscommunication between pathologists and clinicians can result from ambiguous terminology or lack of confidence reporting and this may have serious implications for the treatment of the patient. The major concern involves inappropriate action, including insufficient or excessive treatment, caused by misinterpretation of diagnostic certainty in a pathology report. This may potentially cause harm to the patient and may also result in unnecessary costs. Patients may also be prevented from making informed decisions about their treatment and related matters such as life insurance policies.3 This area has received scant attention in the literature to date. While some studies have evaluated the terms used to express uncertainty in radiology reports, the topic has not been studied extensively in



22



Canadian Journal of Pathology | Volume 10, Issue 3 | www.cap-acp.org



pathology, and even less so in Canadian institutions.2 We have surveyed 27 pathologists within our regional laboratory medicine program and collected 10 responses. The survey can be seen at https://www. surveymonkey.com/r/M9BHMX3. All surveyed pathologists responded “Yes” to the question “Do you believe that diagnostic uncertainty should be reported?”, deeming confidence reporting an important and necessary practice. However, the respondents varied in where they believed diagnostic uncertainty should be stated within a report, with 8/10 respondents reporting that they use specific phrases in the diagnosis, 2/10 reporting use of a separate line in the diagnosis, and 1/10 choosing to express uncertainty in a comment. In response to the question “Do you use any of the following terms/phrases in pathology reports? (Choose all that apply)”, the responses indicated the use of a wide variety of terms used, including “suspicious for” (10/10), “suggestive of” (8/10), “probably” (1/10), “likely” (2/10), “possibly” (4/10), “favours” (8/10), “indeterminate” (3/10), “cannot exclude” (9/10), and “may represent” (6/10). Six of ten participants responded “No” to the question “Are you generally confident that the physician reading the report understands the uncertainty implied in your report?”. While the survey sample size is small and limited to one institution, these findings suggest that the uncertainty of diagnosis is not clearly communicated to other health professionals in pathology reports and that the current practice of reporting uncertainty in pathology reports is inconsistent and unclear to the recipients. This issue requires further investigation through the a survey of larger numbers of pathologists across Canada to confirm that these results are applicable to other centers and to obtain insights into the reporting practices. Although we did not find any published evidence supporting specific solutions to prevent miscommunication in reporting



disCussion Pathology REPoRtS (cont.) diagnostic uncertainty, several suggestions have been made. Some authors have argued for numerical, percentage-based estimates of uncertainty, which would replace all terminology, since the latter risks being misunderstood or being inconsistently applied.6,10 Others claim that the translation of subjective uncertainty into numerical probability may not be reliable and argue that verbal specifications are not simply vague approximations of numerical probabilities since they convey much more information such as the attitude of the pathologist.6 Furthermore, the development of guidelines that define the specific terminology used to convey uncertainty have been suggested to reduce misinterpretations of such terms. Still, there is currently no evidence supporting the effectiveness of these solutions since they have not been implemented into practice. If the need to address the issue of reporting of uncertainty is accepted by the larger pathology community, the first step would be to survey the current practices at various institutions and assess pathologists' preferences for standardization of confidence reporting in pathology reports. We hope that our small preliminary study is a first step in such an effort and that we may be able to ignite the conversation around this important but neglected topic. REFERENCES 1. Myriam Hunink MG, Weinstein MC, Wittenberg E, Drummond MF, Pliskin JS, Wong JB et al. Decision Making in Health and Medicine: integrating evidence and values. 2nd ed. Cambridge: CUP, 2014. 2. Bracamonte E, Gibson BA, Klein R, Krupinski EA, Weinstein RS. Communicating uncertainty in surgical pathology reports: a survey of staff physicians and residents at an academic medical center. Acad Pathol. 2016; 3:2374289516659079. 3. Thompson JF, Scolyer RA.



Cooperation between surgical oncologists and pathologists: a key element of multidisciplinary care for patients with cancer. Pathology. 2004;36(5):496-503. 4. Heffner DK, Adair CF. Clarity on the diagnosis line (the devil is in the details). Ann Diagn Pathol. 1999;3(3):187-91. 5. Attanoos RL, Bull AD, DouglasJones AG, Fligelstone LJ, Semararo D. Phraseology in pathology reports. A comparative study of interpretation among pathologists and surgeons. J Clin Pathol. 1996;49(1):79-81. 6. Galloway M, Taiyeb T. The interpretation of phrases used to describe uncertainty in pathology reports. Patholog Res Int. 2011;2011:656079. 7. Hanauer DA, Liu Y, Mei Q, Manion FJ, Balis UJ, Zheng K. Hedging their mets: the use of uncertainty terms in clinical documents and its potential implications when sharing the documents with patients. AMIA Annu Symp Proc. 2012;2012:32130. 8. Idowu MO, Wiles A, Wan W, Wilkinson DS, Powers CN. Equivocal or ambiguous terminologies in pathology: focus of continuous quality improvement? Am J Surg Pathol. 2013;37(11):1722-7. 9. Lindley SW, Gillies EM, Hassell LA. Communicating diagnostic uncertainty in surgical pathology reports: disparities between sender and receiver. Pathol Res Pract. 2014;210(10):628-33. 10. Nakao MA, Axelrod S. Numbers are better than words: verbal specifications of frequency have no place in medicine. Am J Med. 1983;74(6):1061-5.
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À l’attention de la rédaction, L’incertitude fait partie intégrante de l’exercice de la médecine. En effet, bien qu’il arrive que le diagnostic soit sûr, la plupart des situations médicales comportent au moins un certain degré d’incertitude. Le médecin fait alors face à un éventail de possibilités et se doit d’opter pour un cadre d’action donné1. Si le terme « incertitude », comme il est employé dans le domaine des sciences physiques, fait référence à l’estimation des taux d’erreurs systématiques et aléatoires, en médecine, il revêtit également une connotation subjective. Les médecins doivent souvent faire la synthèse de nombreuses sources de données avant d’en arriver à un diagnostic. Or, cette capacité diffère d’une personne à l’autre et s’accroît généralement avec l’expérience1. L’incertitude touche différentes facettes de la pratique de la pathologie, notamment le degré de confiance qu’accorde le pathologiste au diagnostic qu’il présente. 24
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Par exemple, le pathologiste peut être convaincu du diagnostic qu’il avance (niveau élevé de confiance) ou simplement présumer de la réponse en optant pour l’un des nombreux diagnostics possibles (faible niveau de confiance)2. Par ailleurs, le degré d’incertitude lié à un diagnostic peut dépendre d’une multitude de facteurs, dont la spécificité des caractéristiques morphologiques de l’échantillon (pathognomoniques vs aspécifiques), le type de préparation subi par l’échantillon (orientation adéquate, absence d’artéfacts obscurcissants, etc.), la taille de l’échantillon (quelques cellules vs représentation tissulaire complète de la lésion), les résultats des tests de confirmation, etc. Le niveau d’incertitude peut aussi être influencé par le nombre d’années d’expérience que possède le pathologiste en lien avec le type d’échantillon ou le diagnostic envisagé, particulièrement quand il est question d’une maladie rare ou d’une présentation atypique2. Alors que certaines mesures, des consultations internes et externes et des tests secondaires, par exemple,



lettRe de CommentaiRe raPPoRtS DE PathologiE (suite) peuvent améliorer l’exactitude du diagnostic et, par le fait même, diminuer le taux d’incertitude, il est impossible de poser un diagnostic avec certitude dans tous les cas. Si les diagnostics sont communiqués de manière explicite aux autres professionnels de la santé dans les rapports de pathologie, l’incertitude, elle, peut ne pas être exprimée ou ne pas l’être clairement3. De plus, même dans les cas où elle est mise de l’avant, il ne semble pas exister de consensus quant à l’endroit dans les rapports où l’incertitude devrait être verbalisée. Par exemple, certains pathologistes expriment l’incertitude qu’ils ressentent sur la ligne de diagnostic de leurs rapports de pathologie, alors que d’autres ont recours à des commentaires en texte libre2,4. Ces différences de pratique peuvent avoir une influence considérable sur la communication de l’incertitude, puisque ce ne sont pas tous les cliniciens qui font la lecture des rapports qui prêtent attention aux commentaires relatifs au diagnostic2. En outre, peu importe l’endroit où l’incertitude est exprimée dans un rapport de pathologie, l’ambigüité du langage employé pour y arriver pose également problème. La littérature révèle une vaste gamme de formules utilisées par les pathologistes pour exprimer leur niveau de confiance ainsi qu’une importante variabilité quant à l’interprétation de ces termes5-9. Dans le cadre d’une étude qu’ils ont réalisée, Lindley et al. ont demandé à 76 pathologistes d’attribuer un pourcentage de certitude à des tournures courantes extraites de 1 500 rapports de pathologie. Les résultats ont démontré une forte disparité entre les pourcentages attribués aux différents termes par les répondants. Des différences encore plus marquées ont été observées en ce qui a trait à l’interprétation du sens de ces termes par les pathologistes et les cliniciens9. Les malentendus entre les pathologistes et les cliniciens peuvent découler de l’emploi



de termes ambigus ou du manque de confiance relativement au diagnostic et peuvent avoir de graves répercussions sur le traitement des patients. La principale préoccupation réside dans la prise de mesures inappropriées, notamment la prescription d’un traitement insuffisant ou excessif, engendrée par l’interprétation erronée de la certitude liée au diagnostic dans un rapport de pathologie. Une telle méprise peut causer du tort aux patients, en plus d’entraîner des coûts inutiles. Qui plus est, les patients peuvent se retrouver dans l’incapacité de prendre des décisions éclairées à l’égard de leur traitement et d’autres enjeux connexes, dont les polices d’assurance-vie3. Malheureusement, cette question a reçu peu d’attention de la part des chercheurs à ce jour. Même si certaines études se sont penchées sur les termes employés pour exprimer l’incertitude dans les rapports de radiologie, le sujet n’a pas fait l’objet d’examens approfondis en pathologie, et encore moins dans les établissements canadiens2. Nous avons mené un sondage auprès de 27 pathologistes de notre programme de médecine de laboratoire régional et avons obtenu 10 réponses. Le sondage se trouve à https://www. surveymonkey.com/r/M9BHMX3 (en anglais seulement). Tous les pathologistes interrogés ont répondu « oui » à la question « Croyezvous que l’incertitude liée au diagnostic devrait être signalée? », qualifiant l’expression du niveau de confiance de pratique nécessaire et importante. Toutefois, les réponses quant à l’endroit dans le rapport où l’incertitude devrait être exprimée étaient variables. En effet, huit répondants sur dix ont déclaré avoir recours à des formules bien précises au moment d’établir le diagnostic, deux ont affirmé se servir d’une ligne séparée au moment de rédiger la section portant sur le diagnostic et une personne a indiqué qu’elle utilisait les commentaires pour exprimer toute forme d’incertitude. En réponse à la question « Employez-vous certains des termes ou certaines des
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lettRe de CommentaiRe raPPoRtS DE PathologiE (suite)



Les malentendus entre les pathologistes et les cliniciens peuvent découler de l’emploi de termes ambigus ou du manque de confiance relativement au diagnostic et peuvent avoir de graves répercussions sur le traitement des patients.



expressions qui suivent dans vos rapports de pathologie? Veuillez cocher toutes les réponses qui s’appliquent. », les résultats ont révélé l’utilisation d’une grande variété de termes, notamment « soupçonné(e) de » (10 sur 10); « évoquant » (8 sur 10); « probablement » (1 sur 10); « vraisemblablement » (2 sur 10); « possiblement » (4 sur 10); « favorise » (8 sur 10); « indéterminé(e) » (3 sur 10); « ne peut exclure » (9 sur 10); et « peut représenter » (6 sur 10). Six répondants sur dix ont répondu « non » à la question « De façon générale, croyez-vous que les médecins qui lisent vos rapports saisissent l’incertitude que ces derniers sous-entendent? » Bien que la taille de l’échantillon auprès duquel le sondage a été réalisé soit faible et se limite à un seul établissement, ces résultats portent à croire que l’incertitude liée au diagnostic n’est pas clairement communiquée aux autres professionnels de la santé dans les rapports de pathologie. Par ailleurs, la façon actuelle de signaler l’incertitude dans les rapports de pathologie est incohérente et manque de clarté du point de vue des destinataires. Pour confirmer que ces résultats sont applicables à d’autres centres et pour obtenir des renseignements sur les pratiques adoptées au moment de rédiger des rapports, d’autres études devront être menées, dont un sondage réalisé auprès d’un plus grand nombre de pathologistes de partout au Canada. Nous n’avons pas trouvé de données qui étayaient des solutions concrètes pour prévenir les malentendus au moment de signaler toute incertitude en lien avec le diagnostic, mais plusieurs suggestions ont été émises. Certains auteurs défendent le recours à une estimation numérique (basée sur des pourcentages) de l’incertitude. Une telle façon de faire permettrait de remplacer la terminologie, qui risque en tout temps d’être mal interprétée ou employée de manière incohérente6,10. D’autres chercheurs soutiennent que la traduction d’une incertitude subjective en probabilités numériques pourrait ne pas être fiable et
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affirment que les précisions verbales ne sont pas que de simples approximations, puisqu’elles transmettent d’autres renseignements, comme l’attitude des pathologistes6. Enfin, la mise au point de lignes directrices qui définiraient les termes employés pour exprimer l’incertitude a été suggérée pour réduire le risque d’interprétation erronée. Cela dit, il n’existe encore aucune donnée qui démontre l’efficacité de ces solutions, car elles n’ont jamais été mises en pratique. Si la nécessité d’aborder l’enjeu que représente la mise en relief de l’incertitude est acceptée par le milieu de la pathologie dans son ensemble, la première étape consisterait à mener un sondage sur les pratiques actuelles dans divers établissements et à évaluer les préférences des pathologistes quant à la normalisation de l’expression du niveau de confiance dans les rapports de pathologie. Nous espérons que notre petite étude préliminaire représentera un premier pas en ce sens et que nous serons en mesure d’engager la conversation sur ce sujet important, mais trop souvent négligé. REFERENCES 1. Myriam Hunink MG, Weinstein MC, Wittenberg E, Drummond MF, Pliskin JS, Wong JB et al. Decision making in health and medicine: integrating evidence and values. 2e éd. Cambridge: Cambridge University Press; 2014. 2. Bracamonte E, Gibson BA, Klein R, Krupinski EA, Weinstein RS. Communicating uncertainty in surgical pathology reports: a survey of staff physicians and residents at an academic medical center. Acad Pathol. 2016;3:2374289516659079. 3. Thompson JF, Scolyer RA. Cooperation between surgical oncologists and pathologists: a key element of multidisciplinary care for patients with cancer. Pathology. 2004;36(5):496-503. 4. Heffner DK, Adair CF. Clarity on
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Canadian Journal of Pathology | Volume 10, Issue 3 | www.cap-acp.org



pour la microscopie électronique. Nous recommandons une charge de travail annuelle optimale de 593 à 775 cas pour un néphropathologiste à temps plein sans responsabilités universitaires, et de 456 à 596 cas pour un néphropathologiste à temps plein ayant une charge d’enseignement. Nous proposons l’adaptation de ce modèle comme lignes directrices nationales en matière de charge de travail en néphropathologie pour la planification de la main-d’œuvre. Perspective : Ce travail présente la première étude canadienne sur la charge de travail dans la pratique surspécialisée de la néphropathologie ainsi qu’une recommandation de charge de travail calculée de manière objective au moyen du modèle L4E modifié. Les résultats peuvent servir de lignes directrices pour optimiser la planification de la main-d’œuvre dans les laboratoires cliniques des milieux de pratique de la pathologie qui offrent des services de néphropathologie.
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guidelines CaNaDiaN NEPhRoPathology WoRkloaD (cont.) for electron microscopy. We recommend the optimal annual workload to be 593 to 775 cases for a full time non-academic nephropathologist, and 456 to 596 cases for a full time academic nephropathologist with trainee education responsibilities. We propose the adaptation of this model as a national guideline for nephropathology workload in workforce planning. Perspective This work presents the first Canadian study on workload in the subspecialty practice of nephropathology with a workload recommendation objectively calculated using the modified L4E model. The results can be used as a guideline to optimize clinical laboratory workforce planning in pathology practices that provide nephropathology services.



INTRODUCTION Pathology practice has become increasingly complex with the growing requirement for new ancillary testing to support precision medicine. Important treatment decisions are reliant on specific parameters derived from tissue samples: histology, immunopathology, and molecular phenotypes that can only be accurately assessed and integrated by pathologists1. There have been many recent efforts led by Dr. R Maung to improve the objective measurement of pathology workload and to better define the optimal workload for Canadian pathologists 2-4. This work has resulted in published Canadian guidelines for measurement of pathologist workload endorsed by the Canadian Association of Pathologists (CAP-ACP)2.



We present the first Canadian study investigating the practice pattern and workload of nephropathologists to gather critical information that will be required to accurately determine workload in this subspecialty. 30



As medical knowledge in each subspecialty area has expanded considerably in recent years, more pathology services are moving from general sign out towards subspecialty sign out. While this ensures advanced expertise in each subspecialty area, it also creates a challenge in workload distribution within a pathology department as different case types have different levels of complexity5. Cloetingh et al. compared different workload measurement strategies in anatomical pathology including relative value units (RVUs) used in the United States (US), the Royal College
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of Pathologists (RCP) point-base system in the United Kingdom (UK), and the University of Washington slide count equivalent system. They concluded that the RCP system was the most advanced and well-developed system for evaluating workload that provided more weight for higher complexity specimens5. The CAP-ACP guidelines use a modified level 4 equivalent (L4E) workload measurement system bearing resemblance to the RCP system that is designed for general anatomical pathology practice, and may require adjustment before application to subspecialty practice2. Nephropathology is a highly subspecialized area of anatomical pathology that demands a combination of skillsets to provide accurate diagnostic assessment of medical renal disease, including native and transplant biopsies. Biopsy interpretation requires integration of light microscopy (LM), immunofluorescence (IF) and electron microscopy (EM) information. Clinicopathological correlation are also vital in reaching the correct diagnosis, which requires direct interaction and consultation with nephrology and other clinical services. In addition, most nephropathologists practice in academic medical institutions with the added responsibility of non-clinical duties including research and teaching. A workload model for nephropathology is therefore likely to



guidelines CaNaDiaN NEPhRoPathology WoRkloaD (cont.) differ considerably from one used in general surgical pathology.



cáÖìêÉ=N~K=



We present the first Canadian study investigating the practice pattern and



workload of nephropathologists to gather critical information that will be required to accurately determine workload in this subspecialty. The aim of the study is to achieve data-driven consensus amongst practicing nephropathologists on optimal workload. These findings can then be used as a guideline for workforce planning in pathology departments. Materials and Methods



Response to “What percentage of your work week is spent on direct diagnostic pathology work (excluding research, administration, and teaching without patient care; but including clinical collaboration, multidisciplinary rounds, etc.)” cáÖìêÉ=NÄK=



A web-based questionnaire with 18 questions addressing practice setting, pattern, laboratory resource and workload was developed by a working group of the CAP-ACP Special Interest Group (SIG) in Nephropathology. The questionnaire was distributed to 21 pathologists who report nephropathology specimens including all members of the SIG. These pathologists practice in 19 centres across Canada, representing most academic centres across Canada. Fifteen (15) questions were in multiple choice formats, and 3 questions were in short answer format. Questionnaires were returned over a period of 2 months. Twelve (12) responses were received. The respondents were from six different provinces and provide nephropathology consultation services for nine provinces within Canada. The results from the multiple-choice questions were displayed in bar graphs, and the results from the short answer questions were listed and reviewed individually. Results



Response to “What percentage of your direct diagnostic pathology work is dedicated to nephropathology”



Twelve (12) pathologists responded to the survey (57% response rate). Most pathologists who practice nephropathology work in university hospitals (83%). For all pathologists who participated in the survey, a significant proportion of their work time was spent on direct diagnostic work that also included clinical
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guidelines CaNaDiaN NEPhRoPathology WoRkloaD (cont.) collaboration and multidisciplinary rounds (Figure 1a). Eight pathologists dedicated at least 50% of their diagnostic pathology work to nephropathology (Figure 1b). Departmental nephropathology workload is shown in Figure 1c and nephropathology workload of cáÖìêÉ=NÅK=



Response to “How many renal biopsies does your department report annually”



cáÖìêÉ=NÇK=



Response to “How many renal biopsies do you personally report annually” 32
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individual pathologists is shown in Figure 1d. All participants worked full time and all spent more than 40 hours a week at work, with three pathologists recording more than 60 hours at work each week. Full-time equivalents (FTE) assigned specifically to nephropathology are shown in Figure 1e and means of remuneration are shown in Figure 1f (11 pathologists responded to these 2 questions). All respondents reviewed their cases with clinical colleagues, primarily nephrologists, on a regular basis. Six respondents spent at least one hour a week in multidisciplinary conferences and three spent two to four hours attending such rounds each week. All respondents were directly involved with either clinically integrated or didactic teaching in their practice, including the two who practiced in non-academic hospitals. Nine pathologists spent less than five hours a week on research, and one spent over 15 hours a week on research. None received research salary support. Ten respondents performed a panel of special stains on renal biopsies that included periodic acid Schiff (PAS), silver, and trichrome stains on renal biopsies (Figure 2a). Use of IF is shown in Figure 2b and use of EM is shown in Figure 2c. Two pathologists did not provide a response to the questions regarding special stains and IF. The contribution of allograft biopsies to nephropathology workload is shown in Figure 2d. Eight pathologists responded to the question on recommendations for minimum or maximum workloads in nephropathology. Two mentioned a minimum number of 100 cases per year as a consensus opinion by the CAPACP nephropathology SIG. Two mentioned a minimum number of 150 cases per year recommended by the European Pathology Society Nephropathology working group 6.



guidelines CaNaDiaN NEPhRoPathology WoRkloaD (cont.) Two suggested following L4E recommendations, but did not provide a number. One suggested a maximum number of 500 cases per year, but did not provide a reference. cáÖìêÉ=NÉK=



Response to “What is the total direct diagnostic pathology FTE assigned to nephropathology in your department (e.g. 1.60 FTE)” cáÖìêÉ=NÑK=



Response to “How are you remunerated”



Discussion Optimal workload planning based on objective measurements is important in preventing work related fatigue, which can result in an increased risk of diagnostic errors with an adverse impact on patient care7,8. Several studies from the United Kingdom and the United States have recommended practice guidelines for nephropathology, however, limited information is available on evidencebased recommendations for workload 9-12. This survey showed reasonably standardized renal pathology practice and reporting, but considerable variations in workload and remuneration methods among Canadian nephropathologists. Roberts et al. suggested that the maximum workload for a full-time nephropathologist should not be greater than 1200 renal biopsies per year, excluding EM, research and teaching, based on the RCP system, which is currently under review11. Only one nephropathologist in this survey provided an anecdotal recommendation of maximum annual workload at 500 biopsies. In Canada, the CAP-ACP guidelines provide evidence-based recommendations for pathologist workload using a modified L4E system, but the authors acknowledge that this model was designed for general anatomical pathology practice rather than specialized practice such as nephropathology2. Updates to this modified L4E system were made in 2011 and 2014 to better reflect academic and administrative activities13,14. Although there is no standardized reporting format for renal biopsies in Canada equivalent to synoptic reports for oncologic pathology resection specimens, nephropathologists have historically provided detailed and quantitative descriptions of the glomeruli, tubules, interstitium and
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guidelines CaNaDiaN NEPhRoPathology WoRkloaD (cont.)



cáÖìêÉ=O~K=



vasculature findings from systematic examination of LM, IF and EM materials9-12. Efforts have been made to standardize the classification and reporting of medical renal diseases including IgA nephropathy, lupus



nephritis, as well as renal allograft diseases15-18. As an example, the Banff classification for assessing renal allografts involves semi-quantitative assessment of 12 to 13 different variables15-17,19. The requirement for standardized reporting in nephropathology have increased the workload to a level that is comparable to a complex oncologic pathology specimen with synoptic report. Considering these factors, we believe the baseline value of 4.75 L4E assigned to medical renal biopsies by the 2014 CAP-ACP guideline after applying a 5% “without grossing” discount requires adjustment13,14. We recommend increasing the baseline value of a medical renal biopsy to that of a surgical pathology specimen for malignant neoplasms, namely level 6, or 10 L4E (14).



Response to “Which of the following special stains do you routinely perform on renal biopsies” Other includes any combination of HPS, Congo Red, Miller and MSB. cáÖìêÉ=OÄK=



Response to “How many antibodies do you use in your immunofluorescence panel for native renal biopsies” 34
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The additional work associated with special stains, IF and EM must also be accounted for when measuring nephropathology workload. UK guidelines recommend at least a PAS, a silver, a connective tissue stain such as Masson trichrome, and a stain for amyloid such as Congo Red9,11. US guidelines suggest that most of the acceptable staining protocols include PAS, silver methenamine and trichrome stains, but do not explicitly outline a recommendation12. Our survey showed that 10 of the 12 respondents performed PAS, silver and trichrome stains on all renal biopsies, and 6 pathologists used at least four special stains routinely. Two pathologists did not provide a response to the use of special stains, and it is unclear whether they use a different set of special stains or do not routinely use them. Although an international survey published by Pullman et al in 2007 showed that some institutions do not perform IF and/or EM studies on some renal biopsies, this is mostly due to economic factors10. The same survey showed that nephrologists and



guidelines CaNaDiaN NEPhRoPathology WoRkloaD (cont.) nephropathologists recognize the importance of these ancillary studies to make the accurate diagnoses of native renal diseases. The RPS, and guidelines by UK and US groups all strongly advocates for the use of IF and EM to cáÖìêÉ=OÅK=



provide the best diagnostic accuracy9-12. Two pathologists did not respond to the question regarding the use of IF in our survey, and it is unclear whether they do not perform IF, or refer the tests out to a different laboratory. The current L4E system does not assign additional value for routine special stains such as PAS, silver and trichrome in renal biopsies. Additional values are assigned on deeper levels (0.15 L4E per slide), IF slides (0.33 L4E per slide), EM review (2 L4E) and EM review plus photography (5 L4E per case)14. Therefore, in renal biopsies where a routine panel of nine IF slides are evaluated and no additional levels or special stains are required, the total L4E value would be 12.75 per case if nephropathologists are responsible for taking EM images, or 9.75 per case if EM photography is performed by technologists.



Response to “On what percentage of your renal biopsies do you perform electron microscopy” cáÖìêÉ=OÇK=



Response to “What percentage of renal biopsies in your department is from transplant patients”



The 2010 version of the guidelines assigned a complexity level of 6 to kidney biopsies requiring EM, equivalent to 15 L4E 2. The 2011 and 2014 adjustments represented a significant decrease in workload associated with EM diagnostic work. However, the rationale for this adjustment was not explicitly outlined. In our opinion, the 2 L4E value assigned to EM is a significant underestimation of the effort and expertise required for accurate identification of EM features, appropriate interpretation of EM findings and integration of these findings into complex diagnostic reports. We propose that the medical interpretation of EM be emphasized in workload calculation, which would be better reflected by a value of at least 3-4 L4E instead of the 2 L4E outlined in the current model. The level of technologist support for EM varies greatly between institutions. Some centres require nephropathologists to evaluate EM material, operate the EM scope and take digital images. Other centres have technologists performing
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guidelines CaNaDiaN NEPhRoPathology WoRkloaD (cont.) these tasks. Additional L4E value should also be considered to reflect the workload associated with the technical aspects of EM, if performed by the pathologist. All participants in this survey reviewed cases with nephrologists either in conference or on a case-by-case basis. The L4E system recommends that one hour of clinical-pathological specialty rounds is equivalent to 6 L4E14. We recommend the number of hours contributed to nephrology-pathology rounds be documented at each institution, which can be used to objectively calculate the additional workload associated with these activities. The 2014 CAP-ACP guideline recommended 7560 L4E per full time equivalent (FTE) with a standard deviation of 265 L4E to reflect a reasonable and safe workload for a pathologist14. Using the previously calculated 9.75 L4E to 12.75 L4E per renal biopsy case before applying the education premium, this translates into a mean of between 593 to 775 and standard deviation of 21 to 27 cases per year per full time nephropathologist depending on the level of technologist support for EM. This range can be used as a reference for a full time nonacademic nephropathologist without teaching, research or administrative duties. For nephropathologists practicing in academic hospitals and reporting cases with trainees, a 30% education premium can be applied, resulting in 16.58 L4E (nephropathologists performing EM) or 12.68 L4E (technologists performing EM) per biopsy to account for the effort in teaching when signing out with a resident or fellow14. The annual workload then translates into a mean of between 456 to 596 and standard deviation of 16 to 21 cases per year per full time academic nephropathologist depending on the level of technologist support for EM. 36
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Other challenges in measuring nephropathology workload include providing urgent diagnostic opinion during after hours. Similar to neuropathology, the subspecialized nature of nephropathology often requires nephropathologists to respond to after hour requests even when not on call. Some institutions have specific on call reimbursement policies for such subspecialty services, and we suggest such policies be developed in all institutions with nephropathology service. Workload measurements may require further adjustments depending on whether a nephropathologist can focus solely on nephropathology or is required to report other subspecialties. The renal biopsy case volume in non-academic hospitals and many smaller academic hospitals do not reach the recommended number for 1 FTE, therefore most nephropathologists also practice other surgical pathology subspecialties and fulfill administrative, research or teaching responsibilities. In such instances, a prorated FTE associated with nephropathology practice proportional to the total workload can be calculated. Occasionally, a pathologist may have a dedicated nephropathology practice with no other responsibilities, and may be able to report a larger number of renal biopsies annually. A previous study has shown that experienced dermatopathologists could achieve higher workload levels if dermatopathology was the predominant area of their overall workload 20. This finding may be extrapolated to other subspecialty areas such as nephropathology. The advancements in genomics and informatics presents another challenge to pathology workload measurements. In the current era of precision medicine, molecular diagnostics will increasingly become an integral part of nephropathology, with transcriptomic studies already making an impact21-23. The digitization of nephropathology



guidelines CaNaDiaN NEPhRoPathology WoRkloaD (cont.)



We believe that the accurate measurement of workload and the development of an evidence based workload guideline would support nephropathologists and provide them with sufficient time to make diagnostic decisions on often complex and time-consuming cases.



requires integrating and cross-referencing LM, IF and EM images within the same informatics system. As these different test modalities may not always be performed in the same laboratory, nephropathology informatics requires unique design features that must be taken into consideration when pathology departments or hospitals acquire or update their informatics system. We believe that the accurate measurement of workload and the development of an evidence based workload guideline would support nephropathologists and provide them with sufficient time to make diagnostic decisions on often complex and timeconsuming cases. This would ultimately lead to improved diagnostic accuracy and patient care. In addition, this guideline would provide objective references to help anatomical pathology divisions and departments advocate for appropriate resource and manpower in workforce planning when negotiating with hospital administrations and governments.
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Conclusions In summary, our literature search and survey results show that there is a lack of consensus and evidence-based literature to define the optimal workload for nephropathologists in Canada. We propose that the L4E value associated with medical kidney biopsies be revised by the CAP-ACP Workload and Workforce Committee with input from practicing nephropathologists to optimize workforce planning and improve diagnostic service quality for patients with medical renal diseases. We recommend the optimal workload range of 456 to 775 cases be considered a national guideline for a full time Canadian nephropathologist depending the level of academic responsibility and the level of technologist support. References 1.
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L’évaluation des données issues du plan provincial d’AQ en AP a mené à la révision et à la clarification des définitions et des méthodes de compte rendu de l’IC associé aux ENC. Ces dernières ont été dûment validées à l’aide d’un sous-ensemble de données basées sur des rapports de pathologie gynécologique lié au paramètre 12 du plan (bilan du Comité des thérapies du cancer). 40



Méthodologie : Un groupe de travail du Comité directeur sur l’AQ en AP des Alberta Health Services a analysé le bien fondé des processus déjà en place en examinant les données relatives aux ENC et à l’IC de la phase analytique du flux de travail recueillies en fonction de cinq des paramètres du plan d’AQ en AP. Résultats : Des lacunes ont été observées relativement au compte rendu de l’IC des ENC dans l’ensemble des données provinciales. Le taux d’écart passait de 27 % pour les consultations peropératoires discordantes à 33 % pour les rapports révisés. De tels résultats ont mis en lumière les problèmes systémiques associés aux processus existants et ont donné lieu à des révisions axées sur l’uniformisation de la définition de l’IC des ENC, en plus de fournir des exemples pertinents en lien avec la pathologie. Les révisions ont ensuite été validées à l’aide d’un sous-ensemble complet de données associées au paramètre 12 (bilan du Comité des thérapies du cancer), collectées pendant trois ans auprès des services d’oncologie gynécologique de l’une des zones de santé de la province. La fréquence des ENC était de 24,7 % (174/705 cas), et la moitié d’entre eux était attribuable à des changements relatifs à l’histotype malin, au stade ou au grade de la tumeur. Il a été possible d’évaluer l’IC de tous les ENC, et 99 % d’entre eux ne présentaient pas de conséquences apparentes. Conclusions : L’évaluation des données issues du plan provincial d’AQ en AP a mené à la révision et à la clarification des définitions et des méthodes de compte rendu de l’IC associé aux ENC. Ces dernières ont été dûment validées à l’aide d’un sousensemble de données basées sur des rapports de pathologie gynécologique lié au paramètre 12 du plan (bilan du Comité des thérapies du cancer).
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ABSTRACT Purpose: Error or Non-Conforming Event (NCE) reduction in Anatomical Pathology (AP) is critically important for patient safety. Since NCEs differ in terms of their Clinical Impact (CI), uniform documentation and continuous monitoring of the rates and types of NCEs and CIs are essential components of a robust Quality Assurance (QA) plan. This studies purpose was to evaluate and revise as needed the existing definitions and reporting of the CI of NCEs captured by the APQA plan in Alberta. Study design: A working group of the Alberta Health Services (AHS) APQA Steering Committee analysed the merits of the existing processes by examining the NCE and CI data of the analytical phase of the workflow pathway captured by 5 of the APQA plan metrics. Revue canadienne de pathologie | volume 10, numéro 3 | www.cap-acp.org
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ReseaRCh aRtiCle CliNiCal iMPaCt oF Pathology ERRoR (cont.) Results: Gaps in the reporting of the CI of NCEs were found throughout the provincial data ranging from 27% for discordant intraoperative consultations to 33% for revised reports. This highlighted systemic issues with the existing processes and led to revisions which emphasized uniform definitions of CIs associated with NCEs, and provided relevant pathology examples. The revisions were validated using a complete subset of metric 12 (Tumor Board Review Outcomes) data which represented 3 years' worth of Gynecological Oncology data from one of the health zones. The NCE frequency was 24.7% (174/705 cases) and 50% were due to changes in the malignant histotype, stage, or grade. CI assessment of all NCEs was possible and 99% were categorized as “No apparent harm”. Conclusions: Evaluation of the provincial APQA plan data led to a revision and clarification of the definitions and reporting of CIs associated with NCEs and were successfully validated in a subset of metric 12 (Tumor Board Review Outcomes) data on gynecological pathology reviews.



INTRODUCTION



Evaluation of the provincial APQA plan data led to a revision and clarification of the definitions and reporting of CIs associated with NCEs and were successfully validated in a subset of metric 12 (Tumor Board Review Outcomes) data on gynecological pathology reviews. 42



In 2010, Alberta Health Services (AHS) established a standardized Anatomical Pathology (AP) Quality Assurance (QA) plan for laboratory services in Alberta. 1 Following a detailed assessment of APQA practices in surgical pathology across the province, the AHS APQA Plan Implementation Strategy Development Committee (AP Quality Team) was established to develop, complete, and implement the plan (APQA Plan). The Plan described 28 quality practices and 18 metrics. The AP Quality Team then disbanded, and was replaced by the AP Quality Steering Committee, which was tasked with the overall governance of the Plan and the monitoring and evaluation of the provincial metric performance. The committee’s mandate also included the continuous development of system level policies, processes, practice standards, and quality improvement strategies. One of the first undertakings of the committee was to begin a detailed evaluation of each quality practice and associated metric. The Clinical Impact (CI) assessment of diagnostic disagreements identified by peer review and resulting in error or a NonConforming Event (NCE) was a priority item. Documentation of NCEs
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and their associated CIs, as defined by the APQA Plan in metrics 7 (Percentage of intra-operative samples in each concordance category), and 12 (Tumor board review [TBR] outcomes), and those originating from metric 10 (Percentage of samples in each concordance category following retrospective review) and 13 (Percentage of revised, corrected and amended reports and captured in metric 11percentage of samples in each clinical impact category following clinical impact assessment) are a mandatory requirement of the plan. Available AHS resources for the assessment of CI included: the APQA plan NCE laboratory reporting process, Job Aid and CI categories,2,3 and the AHS Patient Safety CI Assessment documents.4 CI in the APQA plan Job Aid was categorised as 1) No apparent harm, 2) Minimal harm, 3) Moderate harm, 4) Severe harm, and 5) Cannot be assessed.3 Questions and requests for clarity on CI definitions and the NCE reporting process had been raised by various AP stakeholders throughout the province, and both medical and technical AHS staff looked to the Steering Committee to provide support and direction. A working group was therefore struck to evaluate CI reporting of NCE captured in the APQA plan, and to revise if needed.
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The working group was comprised of 2 Medical Laboratory Technologists (DL, TT) and two Anatomical Pathologists (MAD, LMD). The group compiled available metric 7, 10, 11, 12 and 13 dashboard data spanning the 12-month period (January 1 to December 31, 2016). The data showed gaps in the reporting of CIs throughout the provincial data as their number did not match the number of NCEs reported. This supported the committee’s impression of systemic issues with the implementation of existing processes and confirmed revisions were needed. The dashboard data was analyzed to identify the frequencies of NCE and CI reporting for each of the relevant metrics. A literature search was then undertaken using PubMed, Medline,



and Google Scholar and keywords such as "clinical impact", "error and surgical pathology", and "clinical impact of pathology error" to identify articles published after the creation of the Plan’s NCE and CI policies and processes and which would inform the revision.2,3 The literature search was mostly non-productive in identifying newer articles which defined the CI of a pathology NCE. Thus the working group decided to use the existing documents as a template for the development of a revised CI Job Aid. Feedback on the revision from the AHS Laboratory Services Quality, Safety, & Integration Team and the AHS Patient Safety group was solicited to ensure alignment with current AHS NCE and CI terminology and definitions. Feedback was incorporated into a final draft. Thereafter, the validity of the revised documentation in capturing CIs associated with pathology NCEs was
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