Immunohistochemical characterization of tumor cells present in non-blood body fluids from patients with metastatic breast cancer in the context of the UPTIDER program

LT b C R BCREZ = camille Carette®s, Gitte Zels2%, Anirudh Pabba®$, Marion Maetens’, Kristien Borremans’3,Karen Van Baelen'3, Josephine Van Cauwenberge’3, Tatjana Geukens? Maxim De Schepper?, Ha-Linh Nguyen?, Madita Nysen’, Hannelore Hoogsteyn?, Tim van Assche'2, Amena Mahdamil, Sophia Leduc?,
Peter Vermeulen'®, Patrick Neven3, Hans Wildiers®>, Wouter VVan Den Bogaert’, Giuseppe Floris?, Francois Richard®”, Sigrid Hatsel>", Christine Desmedt!”

LEUVEN
| \ ILaboratory for Translational Breast Cancer Research, Department of Oncology, KU Leuven, Belgium; 2 Department of Pathology, UZ Leuven, Belgium; 3Gynecological Oncology Unit, Department of Oncology, UZ Leuven, Belgium; *General Medical Oncology Unit, Department of Oncology, UZ Leuven, Belgium; >Laboratory of Experimental Oncology (LEO), Department of Oncology, m
KU Leuven, Belgium; 8Translational Cancer Research Unit, Ziekenhuis aan de Stroom Augustinus (ZAS), Antwerp, Belgium; 7Forensic Biomedical Sciences Unit, Department of Imaging & Pathology, KU Leuven, Belgium; *Co-first authors; “Co-last authors

BACKGROUND AND AIMS RESULTS CONCLUSIONS

* Pleural, peritoneal and pericardial effusions are common in metastatic

: . . Patient characteristics and tumor cell detection in four types of body fluids Aim 2: Characterizing disease heterogeneity using standard BC biomarkers
breast cancer (mBC), and together with cerebrospinal fluid, may . - e Tumor cells were detectable across
contain tumor cells, providing a valuable source of liquid biopsies for - oo 5 loer e ER expression was significantly correlated between body fluids and solid metastases (p < 0.001 : :
, Providing g P - e L P gnificantly Y | {p<0.001) multiple non-blood body fluids collected
molecular characterization <. S— B o i SR B , ,
5 BN BB BEEEE BN BEE R B e post-mortem, with the highest prevalence

d These bOd fIUidS Often Contain more tumor CEIIS than bIOOd et hestes 7 2 e - Median expression in bo uid per patient: 2 % (IQR: 1.5-3 A A A

. y . ] 4 ’ y CerebroSpinalFluid . .. .. . 40 8/40 20% 02s Mejianexgressionin?ol?ggegsptas;perpatign(t:Q37.83%)(lQR:19,79—62.28) In aSCIteS and pleural fIUId.

standardized collection protocols are lacking . e [ R HEEEEE B ycs--. ... _ o
- [[ll Tl [ HNNEEN B EEREEE BN BEREE EEEREEE T E * Only ER-expression showed a significant
* Molecular profiling of these tumor cells can inform about receptor S e s e " (T : :
P 5 tume ep SPIFFESPFELLLI O PO PO PGP P IF SO IO S PP P ppfop 0 B b b - | correlation between non-blood body fluids
status (ER, PR, HER2) and proliferative (KI67) changes between primary OIS I T T T L L LTSS LSS ST LT T T o , " ' _
] . . Figure 2: (A) Overview of primary tumor characteristics of the 41 patients included for this study and (B) tumor cell detection in body fluids collected sl sttt el —— and a” SO||d meta Stase S The Other BC
and metastatic sites. Receptor discordance occurs frequently and during autopsy. Each column represents a patient; rows (bottom) show fluid types. Dark blue = tumor cells detected, light blue = not detected, gray = _ — :
impacts treatment decisions 267, sample not taken. Proportion of tumor cell-positive samples per fluid type is shown on the right. ZL W . == . | bioma rkers PR (not Shown), HERZ, and
Tumor cellularity is often higher in cerebrospinal fluid . ﬂz/ )g . .
_ , ASCITES PERICARDIAL FLUID : -

* Our post-mortem tissue donation program, UPTIDER (NCT04531696)3, .‘ | - o | - Wil KI6/ showed notable Intra-patient
enables collection and comprehensive analysis of body fluids and direct e, U E | : \®@@ ks . heterogenelty between the non-blood
comparison with solid metastases. ﬂ j_mw_wﬁj& Jg LML ‘ | (e ——— body fluid and all solid compartments.

d fJat GG pf)te tial association between p e'se ce 0 HER2 expression: absence of HER2 expression was more frequent in body quids, with a weak correlation with solid * Non-blood bOdy fluids can prOVIde
tumor cells in non-blood fluids and presence of metastases in nearby . metastases | N | | inf i ¢
organ sites from patients with metastatic BC included in UPTIDER. i e ———————— complementary molecular intformation to

, _ . solid metastases, offering unique insights
- B HER2-2+ )
Aim 2: To assess the heterogeneity of BC biomarkers ER, PR, HER2 and LR T e e e th _ N . bi _
KI67 in these non-blood liquid biopsies and comparison with all solid L5 AR 1j g ._ With easier access than tissue biopsies.
metastases from patients with metastatic BC included in UPTIDER. o L WA e | — : i gt ey g e ORIOR 0D  These findings support the feasibility and
00w Fde oS Qb ordd e . e S Sy e ol || —-———.—- - .. : : ol
o O e v el TR R SR | - | utility of minimally invasive, multi-fluid
METHODS HRE GATA 3 HRE GATA 3 i ® T 8 T e & v @ pa s 0 e o e 8 sampling for extended tumor profiling.
41 patien 'tS — ® Pt2005 Pt2010 @ Pt2014 Pt2020 @ Pi2026 @ Pt2032 Pt2038 @ Pt2044 @ Pt2048 0.00- - . . . s . §60
! ; Figure 3: Representative H&E and GATA-3 stainings of body fluids with tumor Figure 4: Violin plots showing tumor cellularity distribution in ascites, «
Cerebrospinal “id‘_ﬂ Aim 1 - Tumor presence cellularity. cerebrospinal, pericardial, and pleural fluids. Each dot represents a -
- 181 liquid samples patient sample. © REFERENCES AND ABBREVIATIONS
a | . gi'EA-g 1245 solid samples . . . . . . . . W ZL e @
e - \/ Aim 1: Presence of tumor cells in body fluids is not necessarily associated with solid - S . References: 1. Tingquist, N. et al. The Breast (2018). 2. Mori, S. et dl.
%\»J_’Urine | | IHC characterization : @ LJ& Zﬁgl {D} L 4. Sheriff, S. et al. Journal of Experimental & Clinical Cancer Research
| i 81 liquid samples ’ ‘ ; = s 5 s ' ; : ;
7 . Y Alm 2 ER 921 solid samples Ascites and pleural fluid showed the highest frequency of concurrent tumor presence in both the fluid and L4>~~‘L4L gggggggggggg "a@ijl‘% Lz LN @ PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP (2025). 5. Nikas, 1. et al. I?athoblo/ogy (2024). 6. Francis, I. M et al. Diagn
S G solid tumor samples [ _ P
» P ples - Vi PR nearby solid tissues Cytopath (2024). 7. Dowling, G. et al. Cancer Res Treat (2024). 8 Geukens
SUReE i — HER?2 KI67 expression: relatively lower expression of KI67 was observed in body fluids compared to solid metastasis, with a weak T. et al. NPJ Breast Cancer (2024). 9. Allison et al. Journal of Clinical
; Figure 1. Overview of sample analysis Ko7 negative correlation between both P
Aim 1: Fluid type Tumor presence  Patients without Patients with  p- Nearby metastatic Oncology (2020). 10. Wolff et al. Journal of Clinical Oncology (2023). 11.
. . in fluid nearby solid nearby solid value sites considered " oY Hp: ‘ Veion expresson i body i per patient: 8.5 Q. 6.13.25 N|e|5en, T. et al. J Natl Cancer Inst. (2021) || Abbreviations: mBC:

181 body fluid samples from 41 patients flfom UPTIDER were an.al-yzed metastases metastases : edan aresion nsald mtsses s st 2% (08 13521259 metastatic breast cancer, BC: breast cancer, FFPE: formalin- fixed paraffin

and scored for the presence of tumor cells via H&E and GATA-3 staining. Without tumor 0 (0%) 9 (29%) Peritoneum/liver/Gl 1o W e : embedded, ER: estrogen receptor, PR: progesterone receptor, HER2:

Aim 2: ASCITES With tumor 1(3%) 21 (68%) 0.70 /adnexa EZ - :.:WA Y S @2& m[@ COSKRIBE) K | :t;manHepidermlal gro:;vth factor receptcl)lflcz, KI67: prﬁliferar’:ion markz:;

: E: Hematoxylin and Eosin staining, : immunohistochemistry, Gl:
. Without tumor 0 (0% 3 (9%
For IHC assessment of ER, PR, HER2 and KI67, a tumor cellularity cutoff PLEURAL FLUID (0%) (9%) 0.76 Pleura/lung/ : Q . ; gastrointestinal, IQR: interquartile range, ISH: in situ hybridization.
of 25 % (body fluids) and > 10 % (solids) was applied resulting in a final With tumor 3 (9%) 29 (82%) mediastinal 25 gﬂ&“@ &42@&6@3‘ ®$‘&.‘{l @‘.#}‘ '
I : . , @ !
cohort of 81 liquid samples and 921 solid samples from 31 patients. ER Without tumor 16 (43%) 12 (32%) . . ° : ACKNOWLEDGEMENTS
. . CEREBROSPINAL FLUID . 0'30 Braln/menlnges Ascites @ Bladder @ Esophagus Lung Muscle @ Peritoneum @ Soft tissue subhepatic @ Thyroid

and PR Were Scored per ASCO/CAP 2020 gUIdellneS (1% CutOff). HER2 Wlth tumor 4(11%) 5(14%) CerebroSpinalFluid Bone marrow Gallbladder @ Lymph nodes abdominal @ Omentum Pleura ‘Spinalcord ® Uterus *

. . . . PeriCardial @ Bones © Heart @ Lymph nodes axillary @ Optic nerve @ Retroperitoneal connective tissue @ Spleen Visceral fat A . Th h r \Y; I Iik h nk h i N N f mili f r their
followed ASCO/CAP 2023 guidelines. KI67 was assessed per International PERICARDIAL FLUID Without tumor 17 (46%) 1(3%) 010 Pericardium/heart rovars @ orr esins © Lynpn noses canial @ Parrcas @ Retopaonea ® someen == : e authors would like to thank the patients and families fo
. . . 0 o . @ Adnexa @ Breast Contralateral @ Kidney @ Lymph nodes thoracic Pericardium Skin Subcutaneous fat o e e pa rt|C|pat|On and Contr|but|on to UPTIDER- Fu nd'ng was gra nted th rough

K|67 In Breast Ca ncer WO rkln Grou 2021 Wlth tumor 14 (38 /0) 5 (13A)) @ Adrenal gland Colon Liver @ Meninges ) Perirenal fat Soft tissue orbit Subcutaneous metastasis 5 = = = 0 ..

o ) 8 P " o Without t 32 (84% 6 (16% _ the KU Leuven C1 (C14/21/114), the UZ Leuven klinische onderzoeks- en

StatIStlcal analyS|S: P|OtS were Created US|ng R (V.4.3). ASSOCIatIOI']S URINE VVI hOU umor (( ) 0) 2 )0) 1 Blafder/kldney/ Zi'gureskS-7 (BOdyf/UidS—'tOP p.aZE/, SOl/id metGSt(]JcSGS—?Ottog'l pan‘f./).l.Barlplotz: prOportiOI-‘IS Ofgg P12001 Pi2010 @ Pt2016 @ Pi2026 @ Pt2038 @ Pi2049 Opleidingsraad (KOOR)’ the Be'gian foundation against cancer

i i ; ith tumor 0 (0% 0 (0% ureter iomarker status per patient with total amount of samples above. Violin plots: heterogeneity in ® P02 @ PROIT @ PROIs @ P02 @ Pi2039 i
between body fluids and solids for tumor presence and biomarker biomarker expression ranked by increasing patient biomarker expression n solid samples per ® s ® rans o rao @ mam @ Five (E/2c8)22/20216), theRResearEhFFour;dapon ;Ilfnde: (FV}\)/O, 608252?‘) an(i
expression were assessed using one-tailed Fischer’s test and Spearman Accopint . , clinical subtype. Scatter plot: median biomarker expression between solid metastases (y-axis) and ~® P © 7> @ rem @ re @ reow the Breast Cancer Research Foundation. All authors have no conflicts o
_ . Table 1: Association between tumor cells in body fluids and presence of nearby metastases (p > 0.05) body fluids (x-axis). Bars reflect IQR of biomarker expression. PI2007 . PI2014 @ P02 ® P2034 @ Pi2045 interest to declare. Sketches were created with BioRender.com.
Correlatlon’ res pecthEly. ® Pt2008 @ Pt2015 Pt2025 Pt2037 Pt2047

This presentation is the intellectual property of the authors. Contact them at camille.carette@kuleuven.be for permission to reprint and/or distribute.



