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I Introduction: Caris Biomarker Results Auto-populating CAP eCP in mTuitive eFRM st g P PD-L1 IHC
"platformTechnology" : "IHC",
“"testMethodology" : "IHC",
. . . . . R . . "testResults" : { .
» Biomarker reporting has increasingly become a key component of pathology reporting, providing diagnostic, “expressionalteration” : { 4 808414 - PD-L1 IHC Interpretation
. . . : . . : . r > "biomarkerName" E .")",
prognostic, and _actlonable the_rapeutlc data for patient care, w_|th laboratories worldwide .relylng. on.the 1. Pathologist or other provider orders test e Rositiver A ) 808416 - PD-L1 (2263 IHC) positive
College of American Pathologists (CAP) Cancer Protocols which are templates that provide guidelines for from Caris via normal channels. rthreshold : "<+ or 214 (O 936739 - PD-L1 (28-8 IHC) positive
collecting the essential data elements for malignant tumors. e _a 2. Caris performs lung biomarker test suite. y) () 936740 - PD-L1 (SP142 IHC) positive
« Most cancer biomarker testing is currently carried out at a third-party reference laboratory with results - 3. Caris sends JSON results to mTuitive ' (0 936741 - PD-L1 (SP263 IHC) positive
being provided in a PDF format, thus making their incorporation into structured reports dependent upon OR Restlis , ReTSU.'t_S VVRe'O SfrV\'/f/e-b o . o esttone + +POEEROREEY / (O 936742 - Other (specify) |
manual solutions that are error-prone, time-consuming, not scalable, and typically not remunerated. -miuitive Results Web service notities sesttodes © NERR, (808415 - Negative
_ _ _ _ _ _ _ _ _ pathologists that results are available using “testhethodology" : “IHC", () B58362 - Cannot be determined (indeterminate)
* The growth in biomarker testing for diagnosis, along with the increase in the number of biomarkers tested, Microsoft Teams or another messaging Herpress ionALteration” : {
. . . . i "resultCount" : "1",
has pushed for the development of mapping logic that allows for the seamless electronic auto-population o St | medium. Rt e o ekl
of reference laboratory cancer biomarker test results into a structured data capture format. < * < ‘—> 5. The pathologist opens the AP LIS to the rintensity” : 137,
- . . . . specified case and begins a synoptic report "threshold™ : "0+ and =100% or 1+ and a13f
- We have recently demonstrated the ability to auto-populate biomarker genomic test results with high uzmg' 'the e Biomaf'kers ezP PHETED e e e A er
. . . . . . . .y Teams mTuitive Results Service Results Database . :
fidelity from Caris Life Sciences into the CAP Lung Biomarker Protocol powered by mTuitive Pathology. Pathologist 6. éFRM looks up results and populates the R A e
« Our initial study identified gaps in the ability of our template to capture all variants of genomic mutations CAP protocol with test results, avoiding prestOode” ¢ SORELADY, “plotformechnolagy” : IHC",
. . . "testMethodology" : "IHC", ' :: ke o"oc_gy" L
which Caris reports as discrete data elements. BTSRRI, FEEURERITE, SMalkEroneHHks et Mespressionkiteration® :
. .. . . L entry. resattcountn ; "1n, IR 3 MR ..
» Moreover, cases may arise where additional unusual mutations or variants of unknown significance (VUS) v Y . | “bionarkeriane’ : "PO-CT (SPZEIYY, resuli 1 Negativet,
i t patient care and therefore should also be included in the synoptic report 7+ The patha oglst continuies fo augment te e o, " ricresule” : Megative
may Impact patien ynop port. report with additional interpretation, and R gt ::iiéiéiﬁéitrﬁni--"?:ée--'
» WWe describe here an approach for revising the CAP Lung Biomarker Reporting Protocol to capture all ‘ > submits. }}"‘“r“”"“’" L e e er s A = EATUARSIOUF | SN oF 14 6 sa £l Wt
variants in a discretized format, as well as an approach for including additional fields for reporting VUS ) }--ii?ﬁ?é!ﬁ‘;{éf”f w108 or <108
AP LIS CAP eFRM }

or other unexpected mutations.
Figure 5: Mapping of JSON PD-L1 results to their corresponding elements (with unique cKeys) in the CAP template. In cases where

Figure 2: Clinical Workflow-for auto-population of Caris Biomarker results into CAP synoptic reports. PD-L1 (22c3), PD-L1 (28-8), and PD-L1 (SP263) would be identified, they would be mapped to result elements 808416, 936739, and
I Methods: 936741, respectively, in the CAP Template. PD-L1 (SP142) was not identified in the example shown and would be mapped to result
element 808415 (Negative).
« The CAP Lung Biomarker Protocols are modeled to capture the data elements in a structured report using I Results:
the CAP-developed Single Source Product (SSP) software to assign metadata to question and answer sets,
iIncluding unique identifiers (Ckeys), to each of the data elements. _ _ _ _ Original Other Markers Tested (repeat as needed)
 The CAP Lung Biomarker Protocol was expanded to include the capture of all fusion variants, such as NTRK rigina

* Molecular test results are delivered electronically by Caris Life Sciences as a JSON data-interchange file to

the mTuitive Results Web Service. and PD-L1, and record all the variants as discrete data; Figure 3 compares the original and modified Lung Protocol 4 381716 - Specify Other Marker and Results

Biomarker Protocols.

* The JSON files containing sample data are then parsed by mTuitive to all possible question and answer sets . . . . . &
. . J 5amp P y . A POS d . * Figures 4 and 5 show the delineated JSON file that provides data on a broader range of variants reported by .
contained in the CAP Lung Biomarker Protocol and matched to unique identifiers (cKeys) for the variants Caris for NTRK and PD-L 1
detected (Figure 1). ' .
.. . . . . .  Figure 6 shows elements that were added to the CAP Lung Biomarker Protocol to capture mutations of Modified " Variants with Potential Pathologic Relevance (repeat as needed)
* The mTuitive algorithm maintains a map of cKeys for the section (parent to question), question, and answer. . . . . Soecity Madhes and Results &
| | | - | | | potential pathologic relevance and VUS not usually applicable to non-small cell lung cancer but that might Protocol - R 10
» Caris data elements included in the mTuitive SQL parsing algorithm are shown in Table 1. be of concern to patients. e
* The mTuitive software then generates the final synoptic report of the biomarker resuilts. BRCA2:p.T3033fs
* The high-level overview of the implementation of the process in a clinical setting is shown in Figure 2. Specify Marker and Results <+ X
Original Protocol Modified Protocol KRASPG12C
9
. N { ” Other Variants of Unknown Significance (VUS) (repeat as needed)
okl 1 | 036530 - Mutational Ana g
Resu |tS Wlth Thera py ASSOClathﬂS g:;:z:igéz:::;e.. ”8"EGFR" ‘ m 4 381738 - Rearrangement by Molecular Methods 4 808311 - Rearrangement by Molecular Methods specify Marker and RGSUIE +
BIOMARKER [METHOD| ANALYTE | RESULT LG | O 96883 No EGFR mitton et \ s
POUGS) I proten Posiive TPS:20% et T, O 336537 - Wutatons)idenie ‘ g e A S, ‘ i, T &
. ™ :Ch"°"°5°'_'°"“:_"fh"7": ) 4 036524 - [7 808315 - Cannot be determined (explain) | \ -P- L
PD-L1 (28-8) IHC Protein Positive | 1+, 20% gig:‘eBUI;g + "GRCh38/hg38", . T x
e S I D ]335 - EGFRp I Ayt
MET Chif-Seq | Biui-lumo Amplified } ::i:;z;:;fonseggggce LRI : 936531 - EGFR Exon 19 deletion (specify i kﬂOWﬂ) ! 4 381788 - PD-L1 IHC Interpretation = 4 808414 - PD-L1 IHC Interpretation
1 : : - 4 =810, Basie () 808416 - PD-L1 (22¢3 IHC) positive (resel
: - 936529 - EGFR Exon 20 insertion (specify if known 381789 - Negative 936739 - PD-L1 (28-8 IHC) positive
o IHC Protein Negative | 0 Ié EEEF?TF - | Insertion (specly ) € SETAE ool il §g§g;:3:§gﬂ E:ilii I:)Q posiive Figure 6: Modified design of the Original Template to allow for the capture of additional variants with potential pathologic relevance or
_ | 936564 - EGFR p ST68l O 936742 - Other (speciy) | unknown significance that are reported by Caris but would not have been highlighted in the CAP Lung Biomarker Template.
Seq RNA-Turnor Fusion Not Detected - (O 808415 - Negative
L 936527 - EGFRPWSUM () 808362 - Cannot be determined (indeterminate)
: BACK OF
BRAF Seq DNA-Tumor Mutation Not Detected : 936523 - EGFRPL&SBR
s i B EEEEF?TF 936565 - EGFR p L8610 Flgurg 3: Comparlsor) of _structured data capture for th_e CAP Lung Blomark_er Protocol between the original protocol and the modified protocol which
- contains expanded pick lists for NTRK and PD-L1 variants reported by Caris.
| 936526 - Other (specify) |
(0936525 - Cannot be determined (explain) I CO“C[US'O"S
Figure 1. Sample PDF report of test results from Caris (left), JSON data transmission feed of an EGFR Exon 20 variant (middle), and the CAP
It_)ungTE(.f_FR biomarker reporting elements with cKeys (right) used to direct data generated by the mapping and parsing software tool developed 7 NTRK e Biomarker reporting has increasingly become a key Component of pathology reporting,
y mTuitive. o . : : - : : : :
" e ocsbion ¢ 1 providing diagnostic, The ability of molecular testing laboratories to directly populate genomic
genet ;TR test results into CAP Biomarker Reporting Protocols is a significant technological advance
M th d . wbiomarkert b, ! {ITRR3" 4 808311 - Rearrangement by Molecular Methods '
e o s' “"result" : "Fusion Not De"cected",
{g;ggggggf_gp L L 808313 - No NTRK rearrangement detected
G icAlt ti T | ti 222?212?8?%33FZEEEUZ"SEW ms;s;og 6737 - NTRK1 rearrangement identified (specify if known) | | * Direct pOPUIatlon of results eliminates the need for further manual manlpulatlon by the
"analysisPipelineName" : "WTSFusionReporter", . . . . .
* benomicAtteration * [ranstocation rasispipetineersion” | M1S01, 030%38. NTRKL Tear arasiait s (S8 iF koWt pathologist to search and enter relevant findings from a multipage PDF document into a more
° B'Omarker Name o BIOmarkel‘ Name , "NGSPanelVersion" : "Agilent_SureSelect_Exgfie_V7" 80831A- NTRK3 FEEFFEHQEFTIEI"I'II identified [specify if kI"IDWFI) concilse SynOptIC report
* Result * Result y 808315 - ®annot be determined (explain) | |
* hgvsProteinChange * FusionlSOForm » While the current CAP Biomarker Protocols set the standard for reporting relevant genomic
» Exon * Genel & Gene2 | { information in each tumor type, it is likely that further adaptations of these protocols, as well
« CopyNumberAlteration » Test Name - ALK, ROS1, HER2, Ctranstocation” : | " resulcounts ; 6", as further refinement of data reporting and parsing, will be needed for flexibility in meeting the
::resu}t(.IOHnt":"'W", uge;neu . ulu' ] . . .
. Biomarker Name NTRK1/2/3 & PD-L1 e “bionarkerVone” | TR, needs of different molecular laboratories and laboratory information systems.
::result“ : "FHsiog Not Dstected", " pasale g;‘oup" . "Normal®, £
e Result  Platform Technology wresult_group® : “Norm1", "abSpecifich : {
abSpecific" : { _ _ , ,
i . . . "analysisConfigurationName" : "“WTSFusion", :analyS}sCOnf;gurat;onNamef :""WTEFUSlon:' . . . . . .
 Copy Number (if available) « ExpressionAlteration analysisContigurationversion® © W1.5.0", ranatyeishipetindhanen 5 WTSFustonReporter”, * Plans are in development to design a pilot study to examine this on a larger scale in a
i *Results NGsPaneNanet © "HE.Transcriptonct, NGSPane Nane" + ™ML Transcriptone®, clinical setting.
° TumorMUtatlonBu rden "xggganewersior}“ P:uﬁlgilent_gsreSe'lect_Exome_\a’?" "mggganewersion" Tlﬁlgilegt_gﬁreSeiect_Exome_V?" g
. Biomarker Name e Test Name - Mismatch Repair Status ) -
}, }!
 mutation Burden Call » Test Results r
: o« Expression Alteration 'College of American Pathologists, Northfield, IL, 2Caris Life Sciences, Dallas, TX, 3mTuitive, Inc., Centerville, MA, “North Florida/South Georgia Veterans Health
* mutation BU rden SCOre p System, John Hopkins University School of Medicine, Department of Pathology, Baltimore, MD., ®lcahn School of Medicine at Mount Sinai Health Systems, Department
. . myn ° ReSU lt . _ . _ . _ . of Pathology, New York, NY., "Providence St. Jude Medical Center, Department of Pathology, Fullerton, CA.,2Georgetown University School of Medicine, Washington,
¢ M |Crosatell|te| nStabI llty Figure 4. Mapping of JSON NTRK results to their corresponding elements (with unique cKeys) in the CAP protocol. In these examples, DC.,°Emory University School of Medicine, Department of Pathology, Atlanta, GA., "°University of Pittsburgh School of Medicine, Department of Pathology, Pittsburgh,
iCall ° Gene[] rearrangements of NTRK1 (936737), NTRK2 (936738), and NTRK3 (808314) were not identified so these negative results would be mapped to PA., "University of Nebraska Medical Center College of Medicine, Department of Pathology, Omaha, NE.
e MSiILa result element 808313 (No NTRK rearrangement detected) in the CAP protocol.
Table 1: JSON Data Elements reported by Caris that are included in mTuitive’s SQL parsing algorithm. © 2023 College of American Pathologists. Al ights reserved. 0054334.1123

cap.org



