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Distribution of Molecular Subtypes of Hereditary Breast Cancer in Brazilian Patients According to Pathogenic or Likely Pathogenic Germline Genetic Variants.
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Introduction

Table 1 - Distribution of epidemiological and sociodemographic characteristics A Hlogical ch — o _ _ L
Hereditary breast cancer accounts for approximately 10 to 20% of cases (1-3- In Brazil, (n=184 patients and 138 breasts) _ natomopathological ¢ a_lr_éCte”St'CS 2(2‘:))9 Our a_nalyses rgvealed that th.e molepular subtypes Luminal B HERZ-negatlve I!ke
the primary genes involved are BRCA1, BRCA2, and TP53 @- Detecting the presence aracteristics = 252431)7) ngls ) 1((:21.217) and triple-negative were associated with the presence of PV_/LPV in the genes studle(()j.
of pathogenic (PV) or likely pathogenic (LPV) germline variants in these patients can 30-39 47 (25.54) cT2 73 (38.22) When we e_\_/aluated only BRCAl and BR(_:A_ cases accounting for approximately 70%
alter the approach to surgical and systemic treatments as well as the indication for 40-49 85 (46.20) cT3 35 (18.32) of our positive test population the associations with these two molecular subtypes,
loco-regional radiotherapy (“-6) Age 50-59 37 (20.11) Clinical Stage T cT4 351-57g Luminal B HER2- negative "like" and triple-negative, the association remained very

cT4a 1(0.52 : ST e : :

Breast cancer is a heterogeneous disease. The classification of intrinsic molecular 23_76: 10(655'359’) cT4b 14 (7.33) EXPressive. This is likely due to a weak _assomatlon of Fhese _varlantg with HER?2
subtypes, based on somatic genetic analyses of specific genes, along with their hie 110'(59 - cTie 1(0.52) positive (HER2 +3 / HER2 +2 (ISH positive) and potentially higher Ki67, markers
associations with immunohistochemical molecular subtypes, has identified molecular Black 20 (10.67) cT4 19 (9.95) utilized in molecular subtype classification. It is important emphasize that our data
types that impact treatment and prognosis * . Somatic presentations of certain Self-declared ethnicity Brown 53 (28.80) cm E7;11 (22.471411) a||OW us to hlghllght.tha‘:[.pa}’tlents v_\nth germl_lne PV or L_PV are assogated to Wlth
subtypes appear to be more closely associated with pathogenic or likely pathogenic Indigenous 1(0.54) Clinical Stage N s 7 El ) 4; Luminal HER2 negative “like” and triple negatives tumors in the same risk proportion
variants (PV/LPV) in specific genes, as observed in triple-negative tumors and in <25 46 (25.00) cN3 9 (4.71) ufsm_g Lqmln?l A ltlk'le' tumors, aihreljs/remlz_eﬁ\-/rhIihana':l)l;SIS’ rtnade fro_rtn theldbgth pOIc?'tSE
PV/LPV in the BRCA1 gene. BMI 25-29.9 79 (42.93) : : or view, Is relevant. 10 women wi or WwIthout preast cancer It Cou € preaic

. o . : . . . - Invasive ductal carcinoma NOS 176 (88.89) : : :

In Brazil, few institutions offer services dedicated to high-risk populations for breast >=30 59 (32.07) Histological type Invasive lobular carcinoma 11 (0.51) what would be the chance of the t“mor su_b type, n case of havmg a breast t“mof inthe
cancer and/or hereditary cancer. Additionally, in public institutions, access to germline Pregnancy history $§S ig 7(529204)76) Others 21 (10.61) future. As well for breast cancer patients, is very important to estlm_ate the germline _PV
genetic panels is not available due to lack of coverage by the Unified Health System Menopausal status —— % (49.15) Grade 1 5 (3.17) or LPV related to tumor subtypes for many reasons (cost effectiveness of germline
(SUS), which limits the availability of these tests. Therefore, it is important to evaluate Post menopase 93 (50.82) Histological grade Grade 2 77 (40.74) panel te"sts, new treatments mo_da_I|t|es, prever)tlor], etc.). 7Our fllndln.gs ahgn with those
the distribution pattern of breast cancer molecular subtypes according to pathogenic or Bilateral 14 (7.61) Grade 3 106 (56.08) of the "Breast Cancer Association Consortium® study /, which investigated these
likely pathogenic variants (PV/LPV), considering the diversity of altered genes and Breast Right 98 (49.49) Negative 90 (47.37) assqc!atlons in a cohort of 89,067 patlerjts. This large, multicenter study provided the
different populations. Left 100 (50.51) Estrogen receptor Positive 100 (52.63) statistical power needed to assess nine genes. In the BRCA1l gene, the most
. associated subtypes were high-grade triple-negative and high-grade Luminal B HER2-
Negative 100 (52.36) i
e e Distribution of pathogenic/pathogenic like germline gens results (%) ProgESterone receptor POSitive 91 (4764) negatlve (OR:55.3’ 95% CI {40.5-75.5}) and (OR:13.50’ 95% CI {9.16-19.9})’
Distribution of the germline panel results H H _ H — 0 _ H

Ob]ECtIVe | Hormone Recentor positive, Her2 negative 63 (35.39) respectlvely._For BR(_)AZ, triple 0negatlve (OR=10, 95% CI {7.6 13_.3}) and Lur_nmal B
. Subtype according to o o HER2-negative (OR=11.53, 95% CI {8.92-14.9}) were the prominent associations.

To assess the distribution of molecular subtypes of hereditary breast cancers i histochemical | lormone Receptor positive, Her2 positive 26 (14.61) L : m : :

: . Subtyp . Yy : S =ATM L’Qgr‘:sr‘s?o:f}iﬂcsitel:’“ca Hormone Receptor negative, Her2 positive 17 (9.55) Paix&d0 D. et al. & in a study of 81 Brazilian patients with breast cancer, reported a 25%
according to the presence of pathogenic or likely pathogenic germline genetic variants et hybridization Hormone Receptor negative, Her2 negative 69 (38.76) positivity rate for pathogenic germline variants using a multigene panel. Among triple-
detected by multigene panel testing. S =RCA2 Positive Hormone Receptor, Her2 not evaluable 3 (1.69) negative and HER2-negative luminal tumors, pathogenic variants were identified in

e Luminal A “Like” 23 (13.29) 31.7% and 18.7% of cases, respectively.
Method dM ial - = e Luminal B - HER?2 positive "Like” 27 (15.61) In comparison, our study observed higher rates, with 36% of PV/LF:DV in t>rl1e overall

Et oas an aterla S = PALB2 Molecular subtype Luminal B - HER2 negative “Like” 37 (21.39) . - . . b . .

_ u pMS2 Pure HER?2 “Like” 17 (9.83) cohort. Specifically, in HER2-negative Luminal B-like and triple-negative tumors, the
A prospective cohort study was conduct(_ad frpm Nover_nber _2921 to Octol_oer 2_022’ . Triple negative 69 (39.88) positivity rates for PV/LPV were 59.5% and 50%, respectively. When analyzing only
Involving women under follow-up at the high-risk outpatient clinic at the University of 14 arvi BRCA1 and BRCA2, the frequencies of PV/LPV in Luminal B-like and triple-negative

Camplnas_(UNICAMP)_' Patients were _r_'equ"‘ed to meet the fO”OWIng criteria: a n=184 Table 3 — Association of molecular subtypes by germline pathogenic/pathogenic like variances (PV/LPV) (n=198) tumors were 48.3% and 55.3%, respectively_
personal history of luminal or HER2-positive breast cancer diagnosed before age 45, , ibution of th ; | Figure 2. Distribution of pathogenic/pathogenic like Molecular subtypes Without  With  oga Univariate analysis * These differences may be attributed to the higher-risk profile of our study population,
or triple-negative breast cancer diagnosed before age 60, along with at least one first- :elziﬁsl{n[:igh )utlon of the Germline pane e gans resul (no18a) Groups by Categories which included a younger cohort, with 74% of patients being under 50 years of age. It
or second-degree relative with breast, ovarian, and/or prostate cancer, or who met the germiines variants n) n(®)  n®) OR* CI%%*  pualue is crucial to highlight the consistency of these associations, which remained
NCCN h_|gh-r|sk criteria (NCCN version 3._2021)._Pat|ents cgmpleted a questionnaire, Luminal A (ref)  22(95.7) 1(43)  23(100%)  1.00 remarkably similar even in a smaller study. Our primary limitation was sample size,
after which they were referred for genetic testing. Following the test results, they Distribution of Molecular subtypes otecutar i T BIHERZE 2014 7(26)  27(1009%) 243 082715 01080 which allowed a more robust evaluation primarily of the BRCA1 and BRCA2 genes,

u u - . . . . .
received counseling based on the findings. o, alvariants Luminal BIHER2-  15(405) 22(595)  37(100%) 1176 4.19-3301 <0.0001 given their higher prevalence. In addition, some data loss occurred due to the lack of
n-23 HERPue ~—— l4(824) 3(178)  I7(100%) 254 087-744  0.08%4 KI67 assessment, which rendered the classification of molecular subtypes unfeasible
“ Triplefegative (07 34(03) 09 (V) 840 3452043 <0008 in a few cases. However, this is a single-institution study within a public health context
B Lumina Total 13+ . ' ’ . . . . '
_ _ _ _ ) pmna Luminal A (ref) 22 (95.7) 1(43)  23(100%)  1.00 underscoring the value of germline testing as it relates to the somatic molecular
A total of 184 patients and 198 breasts were studied. P;athogenlc variants (PV) or likely = Luminal B - HER2 positive otscutar auppge T BFHER2E | 20(81) | 2(9)  22(100%) 126 042380 06757 behavior of these tumors. These data may help optimize the design of gene panels for
% t - 0 . . - - . . - . .
pathog(_enlc variants (LPV) were detected in 36% (67/184) of the patients. 16% ROAL o BReay Luminal BIHER2-  15(51.7) 14(48.3)  29(100%) 933 296-29.44  0.0001 use in public health settings and refine the selection criteria for implementation.
Approximately 28% (51/184) were under 40 years of age, 30% (74/184) were non- ® Luminal B - HER2 negative HER Pure 14 (87.5) 2(125)  16(100%) 240 076-7.59  0.1364
Caucasian, and 49% (90/184) were premenopausal. General Analysis: The molecular = Pure HER? TripleNegaive - S(O87) 20003 o4 UOWA) 803 3377 2A20 <0001
ure Total 154

subtypes most associated with pathogenic/probably pathogenic variants (PV/LPV)
were Luminal B HER2-negative "like" (OR=11.76; Cl 4.19-33.01) and triple-negative
(OR=8.4; Cl 3.45-20.43). These associations remained consistent even when the

Luminal A (ref) ~ 22(100) 0(0.0)  22(100%)  1.00
Luminal B/IHER2+ 20 (80) 5 (20) 25(100%) 2.67 0.75-9.46  0.1283

H Triple negative

Molecular subtype in
non genes BRCA1 Luminal BIHER2- 15 (65.2) 8(34.8) 23 (100%) 7.75 2.00-29.99 0.0030

analysis was restricted to BRCA1 and BRCA2 genes only (OR=9.33; CI 2.00-29.99) T i OrBRCA2 LR pyre 14(933) 1(67) 15(100%) 244 076-7.86 0.1362 Two molecular subtypes were associated with the presence of pgthoggnic or likely
(OR=9.03; Cl 3.37-24.20) or to non-BRCA genes (OR=7.75: Cl 2.96-29.44) (OR=3.48: Frequency missng =25 Triple Negative  35(875) 5(325) 40 (100%) 348 132920  0.0120 pathogenlc variants in genes associated with hereditary breast cancer: Luminal B HER2-
Figure 3. Distribution of molecular subtypes Total 125 negative and triple-negative subtypes.

Cl 1.32-9.20) for Luminal B HER2-negative "like" triple-negative subtypes.

(n:198) *Analise GEE (Generalized Estimating Equations)
** Frequency missing n=25
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