Algorithmic Diagnostic Approach and Spectrum of Hematological

MAYO MAYO

CLINIC Malignancies in Patients with Germline Predisposition Syndromes CLINIC

-' Alejandro Ferrer!’ 2, Emma Martin3 4, Abhishek Mangaonkar'!, Shakila Khan?, Mira Kohorst2, Avni Joshi¢, William Hogan'!,Horatiu -'
Olteanu’, Ann Moyer8, Phuong Nguyen’/, Jennifer Oliveira’, Mrinal Patnaik'

'Division of Hematology, Mayo Clinic, ?2Center for Individualized Medicine, Quantitative Health Sciences, Mayo Clinic, SMayo Clinic Alix School of Medicine, “Department of
Medicine, Stanford University School of Medicine, °Division of Pediatric Hematology and Oncology, Mayo Clinic, °Division of Pediafric Allergy and Immunology, Mayo
Clinic, "Department of Pathology, Mayo Clinic, 8Department of Laboratory Genetics and Genomics, Mayo Clinic

Abstract Table 1 _____ Figue2

Context: Germline predisposition syndromes (GPS) are genetic disorders that increase the risk of all types of Characteristics of patients identified in the study and summary of malignant transformation associated with each predisposition syndrome. AML: acute myeloid leukemia; CCUS: clonal cytopenias of G _ . ants identified in the cohort described. classified b
malignancies, with a growing list of genes associated specifically with hematological malignancies. Although many of undetermined significance; CHIP: clonal hematopoiesis of indeterminate potential; CML: chronic myeloid leukemia; CMML: chronic myelomonocytic leukemia; DLBCL.: diffuse large B-cell lymphoma; F: ‘ en?s carréllngbger;le IIC varian Srtl entl 1ed in the conort described, classiied by
these conditions have syndromic features, some GPS patients present without identifiable traits. We have established a female; JMML.: juvenile myelomonocytic leukemia; M: male; MDS: myelodysplastic syndrome; MDS/MPN-U: myelodysplastic/myeloproliferative neoplasm, unclassifiable; MPN-ET: myeloproliferative Hnetion and subeelitiar compartment
hematology GPS clinic that uses an algorithmic approach to diagnose GPS patients. Objective: To illustrate the neoplasm, essential thrombocythemia; NHL: Non-Hodgkin lymphoma; T-ALL: T-cell acute lymphoblastic leukemia; T-LPD: T-cell lymphoproliferative disease; TPLL: T-cell prolymphocytic leukemia
hete_rogeneity of GPS and the bengfits of an algorithmic approaclh to idgntify non-syndromic GPS .pati'en’Fs. Total Median Age at Diagnosis Vol Median Age at Median Foll |
Design: Medlcgl recordg were reviewed retro.spe.ctlvely from pat.lents dl.agnosed with GPS at our |nst|.tut|on from .1994. to Syndrome/Phenotype Cases Sex of Predisposition a |gnan_t T T ey edian Follow-up B S Protein-protein Transiption .
2018. Prospectively, we investigated new pediatric and adult patients with GPS from 2017 to 2020 using an algorithmic Proband Syndrome (Range) Transformations (Range) (Range) ':Z;j;g;”; e -
approach summarized as follows: 1) Evaluation of relevant family history, 2) phenotype-specific functional assays IS DENCE) y 9 : 9 4 4 ol tra.?;%z;?m
(telomere measurement, breakage assay, erythrocyte adenosine deaminase testing), 3) germline genetic testing through Bloom Svndrome 111 E_ 1 3 vears Burkitt Lymphoma — 1 19 vears 502 months Alive — 1 £ N a-ytd > ‘ foen il =
a custom-designed gene panel, and 4) research whole exome sequencing for negative cases. Both a detailed y 1] y DLBCL-1 CCUS -1 y v LN £ RNA function Sl &
explanation of the algorithm and the methodology for genetic variant interrogation are included in Mangaonkar et al. MC _ _ F—5 | 3.5 months (2 months — 41 Alive — 7 Brotaction gﬁ"::: o
Proc 2019. Setting: This study was carried out at the Division of Hematology at Mayo Clinic. Patients or Other Diamond Blackfan Anemia 11 [11] -- -- 245 months (0-559) of methylated —
.. : : : . : . : : . M-6 years) Deceased — 4 DNA S
Participants: GPS was investigated in pediatric and adult patients with one or more first-degree relatives with _ : : : MBD4 NEST I Cell signailfle
hematological/visceral malignancies, in those with antecedent thrombocytopenia, or in those with specific features Inherited bone Severe Congenital Neutropenia 5 [9] M-5 19 years (2-28) CCUS -1 28 years 22 months (0-207) Alive — 5 R ety e 9| ~\DNAhelicase J§ 2nd transduction
indicative of inherited bone marrow failure (IBMF) (short telomere syndromes, GATAZ2 haploinsufficiency, Fanconi marrow failure - A _ 18118 F-12 | 16 years (7 months—61 |AML-4 CCUS-2 105 1.39 o4 ths (0-345 Alive — 14 NET “CEBPA G :
anemia, Schwachman-Diamond syndrome). Main Outcomes Measures: Number of patients diagnosed with GPS both syndrome anconi Anemia [18] M—6 years) MDS — 2 -3 years (1-32) months (0-345) Deceased — 4 Ribosome assembly
retrospectively and prospectively were tallied and compared. Results: A total of 144 individuals were included in the 8.5 years (9 months — 17 Alive — 4 RPS19 RPL11 Tumor suppression
study divided as follows: 27 (19%) presented with hematological malignancy with precedent thrombocytopenia, 28 Schwachman-Diamond Syndrome 5 [4] M-5 oY AML-1 CCUS-1 | 21 years (13-29) 34 months (0-352) R SEPS il
(19%) without precedent thrombocytopenia, 72 (50%) showed IBMF, and 17 (12%) showed general cancer years) Deceased — 1 Proteasesalill gl
predisposition syndrome. Eighty-five patients were retrospectively included, while 59 were prospectively evaluated F-12 ) AML-1 CCUS -1 ) ) Alive — 23 ~— ~ ELANE
through our algorithmic approach. Among retrospective patients, 7.1% (6 patients) did not present syndromic features, Short Telomere Syndrome 32 [28] M- 20 30 years (2-75) MDS - 2 S VEES (L =ER)) | Ueid e (el Deceased — 9 Zi'\'ﬁ{f;'ferifﬁﬁiff a::it:fls
while this value increased to 14.7% (9 patients) when using the algorithmic approach. Conclusions: By using an F_o Alive — 5 LsD1  BTK  SAMDIL
algorithmic approach, we can identify a higher percentage of GPS patients without syndromic features. Thrombocytopenia 2 (ANKRD26) 6 [2] M_ 4 51 years (15-72) CMML-1 MDS -1 67 years (62-72) 18.5 months (0-64) Deceased — 1
Hematologic Thrombocytopenia 5 (ETV6) 2 [2] M-2 26 years (23-29) -~ -- 35.5 months (1-70) Alive — 2
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. clinic. Adapted from Mangaonkar et i
cylopenias OB al. MC Proc 2019. Nutritional causes thrombocytopenia AML-2 CCUS -1
l Family history of: o cen e R . . F-6 56 years (1 month — 71 | Using an algorithmic approach, we were By using an algorithmic approach, we
: . : Bone Marrow Failure include deficiencies of iron, B12, RUNX71-Familial Platelet Disorder 15 [11] CHIP-1 CMML-3 | 63.5years (3-71) | 9.5 months (0-120) Alive — 15 RN o . o :
Evaluation negative or unlikely for: Primary Immunodeficienc copper. folate. and pvridoxine. A wide M-9 years) able to identify 14.7% of non-syndromic can identify a higher percentage of
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: :\;In;gtions IIDnIIIIammation — Physical stigmata of aplastic anemia infla?/nmator?/ e,tiology, < conside,red ot Noonan Syndrome-like Disorder 1[1] F—1 10 years -- -- 7/ months Alive — 1 syndrome, compare_d to 7.1% of patients without syndromic features.
. Consumptive etiology GATAZ haploinsuffiiency syndrome the discretion of the referring Hematologic Familial AML 1[1] F -1 35 years AML - 1 24 years 2 months Alive — 1 analyzed retrospectively
yelola neoplasm hematologist. Consumptive etiology predisposition Familial Myeloproliferative/ F_4 Follicular NHL — 1 Alive — 9 16 14.7 %
. : ) — — — . (]
/\> includes splenomegaly and various syndrome without | Lymphoproliferative Neoplasms 10 [6] 61 years (35-79) 63 years (46-78) 2 months (0-13)
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ch I situ hybridization; FMPD: familial Burkitt L H 1 IS 7 19 Medicine for funding the GPS/IBMES
reakage | |Flow FISH 1 1 GATA2: GATA-binding factor 2: ICUS: Ataxia-Telangiectasia 7171 V@ 4.5 years (2-8) Follicular NHL — 1 17 years (11-21) | 104.5 months (16-230) | . =~ o clinics and the Henry J Predolin
assa " : ) : — _ : .
positi\B//e positive idiopathic cytopenia of undetermined T-ALL =1 T-LPD — 1 § 6 Leukemia grant at the Mayo Clinic.
CCUS ICUS|  significance; MDS: myelodysplastic General cancer CHECK?2-related Cancer )
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Li-Fraumeni Syndrome 2 [2] F-2 40 years (27-53) MPN-ET -1 MDS —1|40.5 years (27-54) 50 months (3-97) Alive — 2
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