9 Open

Original Investigation | Oncology

Germline Variants Incidentally Detected via Tumor-Only Genomic Profiling

of Patients With Mesothelioma

Owen D. Mitchell, BS; Katie Gilliam, BS; Daniela del Gaudio, PhD; Kelsey E. McNeely, BS; Shaili Smith; Maria Acevedo, BA; Meghana Gaduraju, BA; Rachel Hodge;
Aubrianna S. S. Ramsland, BS; Jeremy Segal, MD, PhD; Soma Das, PhD; Feighanne Hathaway, MS; Darren S. Bryan, MD; Sanjukta Tawde, MS; Shelly Galasinski, MS;
Peng Wang, MD; Melissa Y. Tjota, MD, PhD; Aliya N. Husain, MD; Samuel G. Armato I, PhD; Jessica Donington, MD; Mark K. Ferguson, MD; Kiran Turaga, MD, MPH;

Jane E. Churpek, MD, MS; Hedy L. Kindler, MD; Michael W. Drazer, MD, PhD

Abstract

IMPORTANCE Patients with mesothelioma often have next-generation sequencing (NGS) of their
tumor performed; tumor-only NGS may incidentally identify germline pathogenic or likely
pathogenic (P/LP) variants despite not being designed for this purpose. It is unknown how frequently
patients with mesothelioma have germline P/LP variants incidentally detected via tumor-only NGS.
OBJECTIVE To determine the prevalence of incidental germline P/LP variants detected via tumor-
only NGS of mesothelioma.

DESIGN, SETTING, AND PARTICIPANTS A series of 161 unrelated patients with mesothelioma from
a high-volume mesothelioma program had tumor-only and germline NGS performed during April
2016 to October 2021. Follow-up ranged from 18 months to 7 years. Tumor and germline assays were
compared to determine which P/LP variants identified via tumor-only NGS were of germline origin.
Data were analyzed from January to March 2023.

MAIN OUTCOMES AND MEASURES The proportion of patients with mesothelioma who had P/LP
germline variants incidentally detected via tumor-only NGS.

RESULTS Of 161 patients with mesothelioma, 105 were male (65%), the mean (SD) age was 64.7
(11.2) years, and 156 patients (97%) self-identified as non-Hispanic White. Most (126 patients [78%])
had at least 1 potentially incidental P/LP germline variant. The positive predictive value of a
potentially incidental germline P/LP variant on tumor-only NGS was 20%. Overall, 26 patients (16%)
carried a P/LP germline variant. Germline P/LP variants were identified in ATM, ATR, BAP1, CHEK?2,
DDX41, FANCM, HAXT1, MRETIA, MSH6, MUTYH, NF1, SAMDIL, and TMEM127.

CONCLUSIONS AND RELEVANCE In this case series of 161 patients with mesothelioma, 16% had
confirmed germline P/LP variants. Given the implications of a hereditary cancer syndrome diagnosis
for preventive care and familial counseling, clinical approaches for addressing incidental P/LP
germline variants in tumor-only NGS are needed. Tumor-only sequencing should not replace
dedicated germline testing. Universal germline testing is likely needed for patients with
mesothelioma.
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Introduction

Mesothelioma is an aggressive cancer that principally affects the pleural and/or peritoneal cavities.'
The prognosis of mesothelioma is poor, with a median survival of only 18.4 months.2 Anatomic tumor
location does influence prognosis, as individuals with peritoneal mesothelioma have longer survival
compared with patients with pleural mesothelioma.?

Asbestos exposure is the major known risk factor for mesothelioma, but prior work has shown
12% of patients also carry germline pathogenic or likely pathogenic (P/LP) variants that further
modify an individual's lifetime risk of solid tumor development.” Individuals with peritoneal
mesothelioma are particularly likely to carry germline P/LP variants (25% of cases).* Universal
germline genetic testing, which is increasingly a standard of care in other cancers, is not yet routinely
used in mesothelioma care.® Clinical guidelines for mesothelioma recommend discussing the risks
and benefits of germline genetic testing with patients who have personal or family histories that are
suggestive of a hereditary cancer syndrome, particularly if these malignant neoplasms are associated
with germline BAPT P/LP variants.® Experiences with other tumor types have shown that universal
genetic testing, as opposed to germline testing triggered by high-risk personal and/or family
histories, increases the diagnosis of hereditary cancer syndromes.'®

Germline BAP1T P/LP variants are the most frequent and well-studied alterations in patients with
mesothelioma who have increased cancer risk. Patients with mesothelioma and germline P/LP
variants, especially in BAPT, have improved survival relative to patients without germline P/LP
variants.>"" Recognition of patients with germline BAPT P/LP variants may also help guide treatment
decision-making, particularly in regard to the use of platinum-based therapies.>*°

Tumor-only next-generation sequencing (NGS) is increasingly being used in academic practices,
where NGS can determine eligibility for clinical trials investigating targeted agents. The genes that
are most frequently somatically altered in mesothelioma include BAP1, CDKN2A, DDX3X, NF2, and
TP53.1213 These same genes, when altered in the germline, are associated with hereditary cancer
syndromes (BAPI, CDKN2A, NF2, and TP53) as well as developmental delays and/or disabilities
(DDX3X).21418 Recognizing the germline origin of these variants has important implications for the
counseling and care of both the patient and their family members.® Some P/LP variants detected via
tumor-only NGS may be of germline origin. The association between tumor-only NGS and germline
sequencing has not previously been performed for patients with mesothelioma.

Here, we analyzed a large series of patients with mesothelioma who underwent both tumor and
germline sequencing. We determined the prevalence of incidental germline findings that were also
detected via tumor-only sequencing.

Methods

Study Population

Patients with mesothelioma presenting to University of Chicago Medicine (UCM) were consented to
an annually reviewed, institutional review board-approved protocol, from April 2016 to October
2021. The study followed the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) reporting guideline. After thorough discussion of the protocol, including risks and
benefits, confidentiality, and voluntary nature of participation, and allowing the patient adequate
time for consideration and asking questions, informed consent was obtained. This protocol allowed
for biobanking (peripheral blood, saliva, and tumor) and germline sequencing. Trained interviewers
used a standardized survey to collect a personal and family history of cancer from each patient.
Primary (occupational or environmental) or secondary asbestos exposure (living with persons
exposed to asbestos) was self-reported by patients. All exposures were classified as definite,
probable, possible, or no known exposure. Demographic data, such as participant-reported race,
were also collected, as patients with European ancestry have historically been overrepresented in
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most mesothelioma studies, increasing the importance of including data from non-European
populations.

Germline Variant Detection and Interpretation

DNA was extracted from peripheral blood mononuclear cells or saliva. DNA was sequenced with an
84 gene, research-based, NGS panel designed by the University of Chicago Genetic Services
Laboratory to sequence the coding and flanking intronic regions of each gene (genes listed in eTable 1
in Supplement 1). All variants were analyzed by 2 independent reviewers (S.D. and D.G.) and
interpreted according to the American College of Medical Genetics and Genomics and Association for
Molecular Pathology consensus guidelines.'® P/LP variants, including nonsense, frameshift, splice
site, missense variants, and large-scale genomic rearrangements with known moderate-to-high
penetrance cancer susceptibility were reported. All germline P/LP variants were validated by Sanger
sequencing, correlated with clinical and family history, and segregated in family members when
possible. During the informed consent process, patients could opt in to receive disclosure of clinically
relevant research results. Patients selecting yes were provided with clinical appointments with a
physician and/or genetic counselor to discuss these results.

Somatic Variant Detection and Interpretation

DNA was extracted from fresh frozen, paraffin embedded tumor tissue blocks. Somatic variants were
identified using the UCM OncoPlus NGS panel, which sequences 1212 genes with median depths
ranging from 360 x to 785 x coverage. eTable 1in Supplement 1 contains 76 genes from the
Oncoplus panel that are clinically reported.?°

Immunohistochemistry

BAP1and PD-L1 staining was conducted in a CLIA-certified laboratory. The Santacruz, C4 monoclonal
antibody was used for BAP1 staining and the Abcam 28.8 monoclonal antibody was used to evaluate
PD-L1staining. Percentage of cells positive for PD-L1was calculated via the Tumor Percentage
Score (TPS).

Statistical Analysis

Fisher exact test and x? test were used to determine an association between patients with
mesothelioma, the presence of germline variants, patient demographics, and tumor characteristics.
A 2-sided P value of less than .05 was considered statistically significant. Data analysis was generated
in Microsoft Excel, version 16, with the Real Statistics Resource Pack software, version 7.6, (Real
Statistics) from August 2022 to March 2023.

Results

Study Population

Overall, 168 unrelated patients with mesothelioma who had tumor-only NGS were included. Of these
patients, 161(96%) had sufficient germline tissue available for sequencing (Figure 1). Of the 161
patients, 105 were male (65%) and the mean (SD) age was 64.7 (11.2) years. Most patients self-
identified as non-Hispanic White (156 patients [97%]). Approximately 68% of all patients had pleural
mesothelioma (109 patients), 28% had peritoneal mesothelioma (45 patients), and 4% had
bicavitary disease or involvement of the tunica vaginalis (7 patients). Most patients had epithelioid
mesothelioma (138 patients [86%]), 14 patients (9%) had biphasic, and 8 patients (5%) had
sarcomatoid mesothelioma. Most patients did not have a personal history of second cancers (122
patients [76%]). Among the 39 patients (24%) with second malignant neoplasms, 12 had a history of
skin cancer not otherwise specified secondary to a lack of family knowledge and/or medical records,
8 had prostate cancer, 7 had lymphoma, and 4 had thyroid cancer. A total of 114 patients (71%) had a
first-degree family member with a malignant neoplasm (Table 1).
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Somatic and Germline P/LP Variants

Overall, 25 of 161 patients (16%) ultimately carried a P/LP germline variant (Figure 1and eTable 5 in
Supplement 1). Most patients (126 patients [78%]) with tumor-only NGS had a P/LP variant detected
in a gene associated with a hereditary cancer syndrome. The positive predictive value (PPV) of a P/LP
variant identified on tumor-NGS was 20% (25 of 126 patients). A total of 28 germline P/LP variants
were identified. Three patients carried P/LP germline variants in 2 different genes. Most germline
variants were in genes involved in DNA repair: BAP1 (8 patients [29% of patients with a germline P/LP
variant]), CHEK2 (6 patients [21%]) and ATM (3 patients [11%]). Other genes with a germline P/LP
variant identified in at least 1 patient included ATR, DDX41, FANCM, HAX1, MRETIA, MSH6, MUTYH,
NF1, SAMDOL, and TMEM127 (Table 2). Each patient with multiple P/LP germline variants carried a
P/LP BAPT variant with germline P/LP variants in additional genes: TMEM127 (patient 8), HAX1
(patient 9), and SAMDOL (patient 10).

Characteristics of Germline P/LP Variant Carriers

Most patients (15 patients [60%]) with P/LP germline variants had pleural mesothelioma, 36% (9
patients) had peritoneal mesothelioma, and 4% (1 patient) had bicavitary disease. Asbestos exposure
was not significantly different between germline P/LP variant carriers and patients without germline
variants (P = .77, Fisher exact test) (Table 1). Germline variant carriers were more likely to have a
history of a second cancer (12 of 25 patients [48%]; P = .005; odds ratio [OR], 3.73; 95% Cl,
3.19-4.24) as compared with patients without germline variants (27 of 136 patients [18%]). Most
patients (11 of 12 patients [92%]) with P/LP germline variants and multiple cancers received a
mesothelioma diagnosis concurrently or after the diagnosis of the other malignant neoplasm
(eTable 2 in Supplement 1). The mean (SD) time between a first diagnosis of cancer and a
mesothelioma diagnosis in patients with P/LP germline variants was 9.8 (14.5) years (eTable 2 in
Supplement 1). Germline P/LP variant carriers were more likely to have at least 1 first-degree family
member with a cancer diagnosis (23 patients [92%]; P = .01, Fisher exact test) than patients without
a germline P/LP variant (91 patients [68%]) (Table 1).

Figure 1. Flow Diagram of Patients in Mesothelioma Sequencing Cohort
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Table 1. Characteristics of Mesothelioma Patients and Tumors

Patients, No (%)

Patients with P or LP Patients without P or LP
Characteristic germline variants germline variants P value
Sex
Female 9 (36) 47 (35)
Male 16 (64) 89 (65) >99
Age at diagnosis, y
<20 0 0
20-29 0 2(1)
30-39 0 1(1)
40-49 1(4) 7(5)
50-59 6 (24) 31(22) 92
60-69 9(36) 51(38)
70-79 6 (24) 36 (26)
>80 3(12) 8(6)
Race and ethnicity
Asian or South Asian 0 3(2)
Black 0 1(1)
White, Hispanic 0 1(1) >99
White, non-Hispanic 25 (100) 131 (96)
Asbestos exposure?
Definite 10 (40) 52 (38)
Probable 4(16) 32(24)
Possible 8(32) 41 (30) 77
No known exposure 3(12) 10 (7)
No data 0 1(1)
Mesothelioma site
Bicavitary 1(4) 4(3)
Pericardium 0 0
Peritoneum 9 (36) 36 (26) .61
Pleura 15 (60) 94 (69)
Tunica vaginalis 0 2(1)
Tumor histology
Benign multicystic 0 1(1)
Biphasic 2 (8) 12 (9)
Epithelial 23(92) 115 (85) 69
Sarcomatoid 0 8 (6)
Personal history of other cancer
Yes 12 (48) 27 (18)
No 13 (52) 109 (81) 005
Other cancers®
Colon 0 2 (6)
Lymphoma 3(19) 4(13)
Prostate 2(13) 6 (19)
Kidney 2 (13) 0 NA
Skin, not otherwise specified 3(19) 9(29)
Thyroid 1(6) 3(10)
Other 5(31) 7(23)
Cancer in first degree relative Abbreviations: LP, likely pathogenic; P, pathogenic.
ves 302 91(68) 01 2 Self-reported.
No 2(8) 45 (33)

® Some patients had multiple other cancers.

& JAMA Network Open. 2023;6(8):2327351. doi:10.1001/jamanetworkopen.2023.27351

Downloaded from jamanetwork.com by University of Chicago Libraries user on 03/05/2024

August 9, 2023

512



Germline Variants Detected via Tumor-Only Genomic Profiling of Mesothelioma

JAMA Network Open | Oncology

*3NSSI3 Jowiny

pue au|wiIas Yy30q Ul pa1231ap JUBLIeA ‘SaLLeU SaUBS JaL1o ||e ‘|aued SHN 0N UO PaduaNbas 10U auey 4

*qeT S9IAIRS d13uRD) 0Sediy) Jo Ausianiun ay ) Aq uoneleidia] ,

"BILLUINGO|SO.I0BL WOIISUSPIEA ‘NM

Aouanbauy 9|9 |e JUBLIBA JYA ‘PaUIRID] 'TY DAISSDIRI 'Y dIuadoyied 'd :palydads asiMIaLI0 10U ‘SON ‘ewoydwiA|
s,up[8poH-uou “THN ‘eiep ou ‘gN d1uasoyied A1 ‘47 '1s0] ‘7 ‘Ansiwaydolsiyounwiwi ‘JH| ‘ewoydwA| ||93-g
98| 9snyIp *1091@ ‘ueuiwop ‘g ‘eiwusyna| 2nA3oydwiA| 21uolyd *77) ‘ewouinled |93 |eseq ‘)Jg :suolieinalqqy

eLolaL30saW Jdg SON upis 1 4 d WN V/N *GSTTd LTTWNINL o8
eLI0JIES OoN 1 4 dl WN WN 6v+54160710'd 16ANYS q0T
auoN BBY| 4 a d Ly 81+5§10591d'd 81+5§10591d'd 4N 74
auoN 204110 1 4 d WN WN J6/TAd HALNW qvC
SON UuD|s ‘1e3221010) ON e 4 d 91 G%5§1880T4°d G#541880T4°d 9HSI €2
183221010 ON an 4 dl 9% 617xSINgOYLd 6v#SINgOYLd vITIYN 44
uelieAo ‘1appelg eLuoue|aW ‘1appeig an 4 d WN WN rSxspITET d IXVH a6
1appelg ewol)b-uebeled ER| 4 d1 vN WN *10LT0°d WINVA qlt
SON ewoydwAq ON 1 a d1 9% My9TY'd My9Tyd I¥Xaa 0t
a1eysold “THN ON 1 a dl 6 1£511d 1/511d DIIHD 6T
jsealg jseaug ER| a d S ST+SHNZ9gLd ST+SHNZ9ELd DITHD 81
ploJAy; ‘a3e3s04d ‘ysealg INM ‘@3e350.1d 1 a d 147 ST+SHNZ9gLd ST+SHNZ9€Ld DIFHD LT
auoN ON 1 a dl 68 W9/v1d W9/p1d DIFHD 91
1€3221010) ajesoud 1 a d 6 LT+S$9E6M d LT4Sy9E6M d DIFHD ST
SON Aauppy| ‘yseaug ON 1 a dl 0L 1£511d 1/511d DIFHD 71
a1e1s0.d 1e1231010) ON 4 4 d WN WN 0Z#S}4ETTSd 9€ad q€T
Jsealg Y 1 a d 9% %09¥°d %09y°'d Idvd 48
>w:u_v_ ON 1 a d VN mu:wc._mm:mtmwm Nu:w_._._mm:mtm‘_ 1einjonils Idvg 11
elwodles ON 1 a d1 88 GExSIMTED'd GExSIMTED d Idvd 01
uelieAo ‘1appelg eLuouejaw ‘1appelg an a d WN &dPpLLE9LED ¢d'PpLLE9LED Idvg 6
eLoIaYy30saW )9 SON upis 1 a d 143 %0920d %0920°d Idvg 8
auLAIn DY ON 1 a d 15 €xSIMELSTd €xSIMELSTd Idvd L
JBN21159} ‘ewol}aylosa

‘ewoysejqonib ‘ysealq ‘304 04 ‘ewoibuluapy 1 a d € €xSIMELSTd €xSIMELST Idvd 9
BLUOI|3LI0SAIN ON 1 a d 8L €xSIMELSTd €xSIMELST Idvd S
SON ewoyduwAq ON 1 a dl 14 *Evpyd *EppYd a1y 14
1632210100 10910 1 a dl 8% Mzs0z3d Mzs0z3d WLy €
918150, ploJAyL 1 a d 44 *8£613°d *8£613°d WLy 4
auLdlN jseaug ER| a d 0§ ¢d ¢d WLy 1
Jajued jo siadued snjeis duelyu| euoneyidiau| % ‘4¥A lown| 19ued Jown) uo juenie  jaued aunuwudb uo jueriep EIIED) juaned

K103s1y Ajiwey 93163p-15414 J13ys0 jo A101siH TdVd JHI

jueriep diusSoyied Ajpyi7/21usSoyied suljuIa e YU Siuslled “Z 3jqeL

6/12

August 9,2023

& JAMA Network Open. 2023;6(8):2327351. doi:10.1001/jamanetworkopen.2023.27351

Downloaded from jamanetwork.com by University of Chicago Libraries user on 03/05/2024



JAMA Network Open | Oncology Germline Variants Detected via Tumor-Only Genomic Profiling of Mesothelioma

Pathologic Characteristics of Mesothelioma in Germline P/LP Variant Carriers

Overall, 23 of 25 germline P/LP variant carriers (92%) had epithelioid mesothelioma and 2 germline
P/LP variant carriers had biphasic mesothelioma (8%). These proportions were similar to patients
without germline variants (85% epithelioid and 9% biphasic or sarcomatoid; respectively, P = .69;
OR, 0.94; 95% Cl, 0.80-1.09) (Table 1). Most tumors in germline P/LP variant carriers (17 patients
[68%]) lost BAP1 expression, which was similar to patients without germline P/LP variants (69
patients [51%]) (P = .28, Fisher exact test). Programmed death-ligand 1 (PD-L1) staining, which may
be associated with immunotherapy response in mesothelioma, was similarly positive in patients with
and without germline P/LP variants (56% and 45%, respectively; P = .38, Fisher exact test).?"?2 Most
patients with evaluable CHEK2 germline P/LP variant carriers (5 of 6 patients [83%]) had tumors with
BAPT loss and positive PD-L1 staining (eTable 3 in Supplement 1).

Plot of Somatic and Germline P/LP Variants

The tumor variant allele frequency (VAF) for incidental germline P/LP variants was greater than 40%
in 19 of the 20 variants for which VAF was available (Table 2). Only 1 germline variant, a frameshift
variant in MSH6, had a tumor VAF less than 40% (Table 2). The most frequent somatic variants in
patients with germline P/LP variants were in DDX3X (4 patients), NF2 (4 patients), and TP53 (3
patients) (Figure 2). Three of 8 patients (38%) with germline P/LP variants in BAPT had second
somatic hits in BAPI. The VAF of these second hits in BAPT ranged from 18% to 25%. All known
germline P/LP variants in the patient cohort were incidentally detected via tumor-only NGS panels
that sequenced the same genes (eTable 4 in Supplement 1). A small number of patients had P/LP
germline variants detected via dedicated germline sequencing only, as the genes of interest (CD36,
FANCM, HAX1, MUTYH, SAMDSL, TMEM127) were not sequenced by our institution’s tumor-only
NGS panel.

Discussion

Multiple groups have shown tumor-based NGS will incidentally detect germline P/LP variants in many
patients with otherwise unremarkable personal and family histories.?>' None of these studies have
focused on patients with mesothelioma. Here, we demonstrate that 16% of unrelated patients (25 of
161) with mesothelioma carried P/LP germline variants associated with hereditary cancer syndromes.
These variants were incidentally detected via tumor-only sequencing. Most patients (126 patients
[78%]) in our cohort had variants detected via tumor-only NGS that warranted dedicated germline
testing. The PPV of a potentially incidental germline P/LP variant on tumor-only testing was 20%.
The high overall germline diagnostic yield in our cohort (25 patients [16%]) is similar to other tumor
types in which universal germline genetic testing is now recommended, such as metastatic prostate
cancer (12%-17%), epithelial ovarian cancer (18%-24%). and exocrine pancreatic cancer (15%).3233
Universal genetic testing in all patients with cancer has been suggested as one approach to avoid
missing any patients who harbor pathogenic germline variants. In 1study'® of more than 2900
patients with cancer, 1in 8 were found to be carrying a P/LP germline variant. Half of patients with
P/LP germline variants did not meet guidelines for hereditary genetic testing. Given the high yield of
patients with mesothelioma harboring a P/LP germline variant, which is similar to other cancer types
where universal genetic testing is standard, it is reasonable to consider recommending universal
germline screening in future mesothelioma treatment guidelines. Of note, only 1 patient in our
cohort, a woman who had previously developed breast cancer in her 40s, would have met NCCN
criteria for a hereditary cancer evaluation according to personal history.

We found patients with a family history of cancer had a higher likelihood of carrying a germline
P/LP variant (92% vs 68%, respectively; P < .001) (Table 1). Despite this, we also identified germline
variants in patients who did not have a family history of cancer. Given the importance of avoiding
false negatives when deciding when to offer germline testing, family history alone is not a clinically
acceptable surrogate for guiding germline testing decisions. We also found age at diagnosis, asbestos
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exposure, site of disease, and tumor histology were not associated with the presence or absence of a
germline P/LP variant (Table 1). Tumor VAF has been proposed as a potential surrogate for germline
variants.>* Once again, however, the importance of avoiding false-negative germline evaluations
suggest that VAF alone should not be used as a surrogate for dedicated germline testing in patients
with mesothelioma. Two patients in the germline P/LP variant cohort carried the CHEK2 p.I157T,
which has variable classifications of pathogenicity.3>3¢ According to the high prevalence of germline
P/LP variants in patients with mesothelioma (16%), the high prevalence of variants on tumor-only
NGS that warrant dedicated germline evaluation (78%), the inability to use tumor-based NGS as a
germline assay, the clinical importance of identifying hereditary cancer syndromes, and the rapidly
decreasing cost of NGS, we are likely approaching a point at which universal germline testing of
patients with mesothelioma warrants consideration.

Figure 2. Pathogenic or Likely Pathogenic Variants in Patients With Germline Pathogenic/Likely Pathogenic Variants

D Pathogenic or likely pathogenic germline variant detected in germline tissue alone . BAP1 protein retained in tumor cells via IHC

. Pathogenic or likely pathogenic somatic variant detected in tumor tissue alone . BAP1 protein lost in tumor cells via IHC

. Pathogenic or likely pathogenic germline variant detected in both germline and tumor tissue D BAP1 IHC staining not performed

Patient No. 18 | 19 | 20 | 21 | 22 | 23

BAPI IHC
CD36
CHEK2
CSFIR
CTNNA1
DDX3X

DDX41

DMNT3A

EPHA5 -

FANCM

HAX1
MET -
MREI1A
MSH6
MUTYH
NF1 -
NF2
PALB2
PTEN
SAMDIL

TERT -

TMEM127

res3 ] 1] ]

IHC indicates immunohistochemistry; NA, not applicable.
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Limitations

This study had limitations. One limitation is the 50 gene panel-based approach that we used for
germline sequencing. This panel-based approach will have a lower diagnostic yield than more
unbiased methods, such as whole exome or whole genome sequencing. However, panel-based
sequencing is less expensive than more unbiased approaches, which improves the feasibility of
implementing germline sequencing in a variety of clinical settings. Similar panel-based sequencing
approaches have been used to establish the prevalence of germline variants in other tumor types.3?
The high germline diagnostic yield (16%) in our cohort, despite our panel-based NGS approach and
limited sample size, indicates that patients with mesothelioma represent a population that is at high
risk for hereditary cancer syndromes regardless of sequencing approach and the size of panel used.
We anticipate that the germline diagnostic yield in patients with mesothelioma will increase over
time as more unbiased sequencing approaches are used. A second limitation is that our patient
population was largely of European ancestry and was drawn from a single center, although the
proportion of white patients in our retrospective study was similar to the proportion of patients with
mesothelioma of European ancestry (93%) in larger data sets.”

Conclusions

In this case series of 161 patients with mesothelioma, 16% had confirmed germline P/LP variants.
Given the implications of a hereditary cancer syndrome diagnosis for preventive care and familial
counseling, clinical approaches for addressing incidental P/LP germline variants in tumor-only NGS
are needed. Universal germline testing is likely needed for patients with mesothelioma.
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