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Course Structure

Part 1
• Introduction to stromal tumor infiltrating lymphocytes (sTILs)

Part 2
• Methodology for assessing density of stromal tumor infiltrating 

lymphocytes (sTILs) in breast cancer

Part 3
• Pitfalls and challenges in assessing sTILs

Part 4
• Independent reading
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Part 1: Introduction to Stromal 
Tumor Infiltrating Lymphocytes

Learning Objectives:
• Role of immune cells in cancer
• Stromal Tumor Infiltrating Lymphocytes (sTILs) as a Prognostic Biomarker
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Role of Immune Cells in Cancer
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Hallmarks of cancer cells

• Self-sustained growth
• Insensitive to anti-

growth factors
• Evade programmed 

cell death
• Angiogenesis

5

Limitless replication

Invasion and Metastasis

Presenter
Presentation Notes
Figure: Clockwise arrow showing infinite cycles of cell replication leading to metastasis.



Precursors to malignancy Elimination Immunosurveillance
Cancer cell precursors are 
eliminated

Malignancy established Equilibrium Immunoselection
Less immunogenic variants avoid 
being detected and survive

Malignancy grows Escape Immunosubversion
Malignant cells actively evade 
immune system

Immune System functions in Cancer
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Figure: Graphic showing the steps to malignancy: Precursors to malignancy (elimination), malignancy established (equilibrium), malignancy grows (escape)Zitvogel, L., Tesniere, A. & Kroemer, G. Cancer despite immunosurveillance: immunoselection and immunosubversion. Nat Rev Immunol 6, 715–727 (2006). https://doi.org/10.1038/nri1936



The “Immune Contexture”

• Immune cells play an important role in 
regulating cancer development

• The density, location and organization 
of the immune cells/tumor infiltrating 
lymphocytes (TILs) around 
cancer → immune contexture

• Fridman et al., 2012; Bruni et al., 2020
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Presenter
Presentation Notes
Figure: Image of tissue stained with hematoxylin and eosin What are TILs and why are they important ? - International TILS Working Group (tilsinbreastcancer.org)Section 1b.Fridman, Wolf Herman, Franck Pagès, Catherine Sautès-Fridman, and Jérôme Galon. 2012. “The Immune Contexture in Human Tumours: Impact on Clinical Outcome.” Nature Reviews. Cancer 12 (4). Nature Publishing Group: 298–306. doi:10.1038/nrc3245.Bruni, D., Angell, H.K. & Galon, J. The immune contexture and Immunoscore in cancer prognosis and therapeutic efficacy. Nat Rev Cancer 20, 662–680 (2020). https://doi.org/10.1038/s41568-020-0285-7



The Immune Response in Cancer

Liu YT, Sun ZJ. Turning cold tumors into hot tumors by improving T-cell infiltration. Theranostics 2021; 11(11):5365-5386. doi:10.7150/thno.58390. 
Available from https://www.thno.org/v11p5365.htm as an open access article distributed under the terms of the Creative Commons Attribution License 
(https://creativecommons.org/licenses/by/4.0/).
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Figure: Graphic showing Cold Tumor (filled with tumor cells) is turned into a Hot Tumor (with T-cells intermingling) when there is an increase in T-cell priming and T-cell infiltrationFrom Terms of Use (ivyspring.com):Permission requestRequest to reproduce figures or tables in other publications or journals: There is no need to obtain permission if copyrights of the figures or tables belong to Ivyspring International Publisher or the authors of the article. Please acknowledge the original source of publication in our journal with full citation. If the copyrights of the figures or tables belong to other publishers, please contact the original publishers for permissions.

https://www.thno.org/v11p5365.htm


Tumor Infiltrating Lymphocytes (TILs) in Cancer

• TILs evaluation is useful in multiple 
solid tumors as a prognostic marker

• Frequency of TILs 
correlates with clinical outcomes

Hendry, et al. Assessing Tumor-Infiltrating Lymphocytes in Solid Tumors: A Practical Review for Pathologists and Proposal for a Standardized Method from the 
International Immuno-Oncology Biomarkers Working Group: Part 2: TILs in Melanoma, Gastrointestinal Tract Carcinomas, Non-Small Cell Lung Carcinoma and 
Mesothelioma, Endometrial and Ovarian Carcinomas, Squamous Cell Carcinoma of the Head and Neck, Genitourinary Carcinomas, and Primary Brain Tumors. Adv 
Anat Pathol. 2017 Nov;24(6):311-335. doi: 10.1097/PAP.0000000000000161. 9
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Presentation Notes
Figure: Image of tissue stained with hematoxylin and eosin Hendry, et al. Assessing Tumor-Infiltrating Lymphocytes in Solid Tumors: A Practical Review for Pathologists and Proposal for a Standardized Method from the International Immuno-Oncology Biomarkers Working Group: Part 2: TILs in Melanoma, Gastrointestinal Tract Carcinomas, Non-Small Cell Lung Carcinoma and Mesothelioma, Endometrial and Ovarian Carcinomas, Squamous Cell Carcinoma of the Head and Neck, Genitourinary Carcinomas, and Primary Brain Tumors. Adv Anat Pathol. 2017 Nov;24(6):311-335. doi: 10.1097/PAP.0000000000000161. PMID: 28777143; PMCID: PMC5638696.



Tumor Infiltrating Lymphocytes in Cancer

• TILs may be assessed in both intra-
epithelial and stromal tumor 
compartments.

• Methodology for TIL assessment 
varies by tumor type
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Presentation Notes
Figure: Image of tissue stained with hematoxylin and eosin 



Stromal Tumor Infiltrating 
Lymphocytes (sTILs) are a Prognostic 
Biomarker
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TILs Assessment in Breast Carcinoma

• Stromal TILs are preferred over intra-epithelial 
TILs for evaluation

• Typically more numerous and less geographically 
heterogeneous

• More reproducible using H&E sections

• May be performed on core biopsies and excision 
specimens

12
Kos Z et al. Pitfalls in assessing stromal tumor infiltrating lymphocytes (sTILs) in breast cancer. npj Breast 
Cancer 6, 17 (2020). https://doi.org/10.1038/s41523-020-0156-0
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Presentation Notes
Figure: Image of tissue stained with hematoxylin and eosin 
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Years
51 2 43

98%

No adjuvant chemotherapy

88%

Triple Negative Breast Cancers with 
high TILs (>30%) have better outcome

*Hand-drawn approximation, data from Park 
JH et al. Ann Oncol. 2019 Dec 1;30(12):1941-
1949. doi: 10.1093/annonc/mdz395
PMID: 31566659
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High TILs, stage 1

High TILs, all stages
80%   Low TILs, all stages 

Presenter
Presentation Notes
Figure: Graph of Overall Survival (0-100%) versus Years (1-5). Three lines starting from 100% Surivival trending down. Top line (red) 98% High TILs, Stage 1. Middle Line (blue) 88% HIgh TILs, all stages. Lowest line 80% Low TILs, all stages.The prognostic role of TILs in untreated patients shows in TNBC that early-stage patients with high TILs have >98% 5-year survival (Park et al., Annals of Oncology). Ann Oncol. 2019 Dec 1;30(12):1941-1949. doi: 10.1093/annonc/mdz395PMID: 31566659
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Better outcome associated with presence of 
high TILs (>60%) in residual Triple Negative 
Breast Cancer after neoadjuvant therapy

91%, High TILs

55%, Low TILs

Years
51 2 43

Patients received neoadjuvant +/- adjuvant 
therapy

*Hand-drawn approximation, data from Dieci
MV et al. Ann Oncol 25: 611–618, 2014.
doi:10.1093/annonc/mdt556

Presenter
Presentation Notes
Figure: Graph of Overall Survival (0-100%) versus Years (1-5). two lines starting from 100% Survival trending down. Top line 91% High TILs. Bottom line 55%, Low TILS



TILs are Prognostic in Breast Cancer

• High TILs associated with better prognosis in Triple Negative and 
HER2+ Breast Cancers

• Loi 2013; Adams 2014; Loi 2014; Salgado 2015; Luen 2017

• Immune response is prognostic for Triple Negative and HER2+ 
Breast Cancers from gene expression datasets

• Desmedt 2008; Bense 2017

• Presence of TILs on pre-therapeutic core biopsies is associated with 
favorable response to neoadjuvant chemotherapy

• Denkert 2010; Issa-Nummer 2013; Ono 2012

15

Presenter
Presentation Notes
What are TILs and why are they important ? - International TILS Working Group (tilsinbreastcancer.org)Section 3bDenkert 2010: Denkert, Carsten, Sibylle Loibl, Aurelia Noske, Marc Roller, Berit Maria Müller, Martina Komor, Jan Budczies, et al. 2010. “Tumor-Associated Lymphocytes as an Independent Predictor of Response to Neoadjuvant Chemotherapy in Breast Cancer.” Journal of Clinical Oncology : Official Journal of the American Society of Clinical Oncology 28 (1): 105–13. doi:10.1200/JCO.2009.23.7370.Issa-Nummer 2013: Issa-Nummer, Yasmin, Silvia Darb-Esfahani, Sibylle Loibl, Georg Kunz, Valentina Nekljudova, Iris Schrader, Bruno Valentin Sinn, et al. 2013. “Prospective Validation of Immunological Infiltrate for Prediction of Response to Neoadjuvant Chemotherapy in HER2-Negative Breast Cancer – A Substudy of the Neoadjuvant GeparQuinto Trial.” Edited by Sharon A. Glynn. PLoS ONE 8 (12): e79775. doi:10.1371/journal.pone.0079775.Ono 2012: Ono, Makiko, Hitoshi Tsuda, Chikako Shimizu, Sohei Yamamoto, Tatsuhiro Shibata, Harukaze Yamamoto, Taizo Hirata, et al. 2012. “Tumor-Infiltrating Lymphocytes Are Correlated with Response to Neoadjuvant Chemotherapy in Triple-Negative Breast Cancer.” Breast Cancer Research and Treatment 132 (3): 793–805. doi:10.1007/s10549-011-1554-7.Loi 2013: Loi, Sherene, Nicolas Sirtaine, Fanny Piette, Roberto Salgado, Giuseppe Viale, Françoise Van Eenoo, Ghizlane Rouas, et al. 2013. “Prognostic and Predictive Value of Tumor-Infiltrating Lymphocytes in a Phase III Randomized Adjuvant Breast Cancer Trial in Node-Positive Breast Cancer Comparing the Addition of Docetaxel to Doxorubicin with Doxorubicin-Based Chemotherapy: BIG 02-98.” Journal of Clinical Oncology : Official Journal of the American Society of Clinical Oncology 31 (7): 860–67. doi:10.1200/JCO.2011.41.0902.Adams 2014: Adams S, Gray RJ, Demaria S, Goldstein L, Perez EA, Shulman LN, Martino S, Wang M, Jones VE, Saphner TJ, Wolff AC, Wood WC, Davidson NE, Sledge GW, Sparano JA, Badve SS. Prognostic value of tumor-infiltrating lymphocytes in triple-negative breast cancers from two phase III randomized adjuvant breast cancer trials: ECOG 2197 and ECOG 1199. J Clin Oncol. 2014 Sep 20;32(27):2959-66. doi: 10.1200/JCO.2013.55.0491. PMID: 25071121; PMCID: PMC4162494. Loi 2014: Loi, S, S Michiels, R Salgado, N Sirtaine, V Jose, D Fumagalli, P-L Kellokumpu-Lehtinen, et al. 2014. “Tumor Infiltrating Lymphocytes Are Prognostic in Triple Negative Breast Cancer and Predictive for Trastuzumab Benefit in Early Breast Cancer: Results from the FinHER Trial.” Annals of Oncology : Official Journal of the European Society for Medical Oncology / ESMO 25 (8): 1544–50. doi:10.1093/annonc/mdu112.Desmedt 2008: Desmedt C, Haibe-Kains B, Wirapati P, Buyse M, Larsimont D, Bontempi G, Delorenzi M, Piccart M, Sotiriou C. Biological processes associated with breast cancer clinical outcome depend on the molecular subtypes. Clin Cancer Res. 2008 Aug 15;14(16):5158-65. doi: 10.1158/1078-0432.CCR-07-4756. PMID: 18698033.Bense 2017: Rico D. Bense, Christos Sotiriou, Martine J. Piccart-Gebhart, John B. A. G. Haanen, Marcel A. T. M. van Vugt, Elisabeth G. E. de Vries, Carolien P. Schröder, Rudolf S. N. Fehrmann, Relevance of Tumor-Infiltrating Immune Cell Composition and Functionality for Disease Outcome in Breast Cancer, JNCI: Journal of the National Cancer Institute, Volume 109, Issue 1, January 2017, djw192, https://doi.org/10.1093/jnci/djw192Luen 2017: Luen SJ, Salgado R, Fox S, Savas P, Eng-Wong J, Clark E, Kiermaier A, Swain SM, Baselga J, Michiels S, Loi S. Tumour-infiltrating lymphocytes in advanced HER2-positive breast cancer treated with pertuzumab or placebo in addition to trastuzumab and docetaxel: a retrospective analysis of the CLEOPATRA study. Lancet Oncol. 2017 Jan;18(1):52-62. doi: 10.1016/S1470-2045(16)30631-3. Epub 2016 Dec 7. Erratum in: Lancet Oncol. 2018 Dec;19(12):e667. PMID: 27964843; PMCID: PMC5477653.Salgado 2015: Salgado R, Denkert C, Campbell C, et al. Tumor-Infiltrating Lymphocytes and Associations With Pathological Complete Response and Event-Free Survival in HER2-Positive Early-Stage Breast Cancer Treated With Lapatinib and Trastuzumab: A Secondary Analysis of the NeoALTTO Trial. JAMA Oncol. 2015;1(4):448–455. doi:10.1001/jamaoncol.2015.0830



Stromal TILs are Prognostic in Breast Cancer

• Tumors with high stromal TIL density 
(e.g. >50%) associated with best outcome

• Routine quantitative reporting of TILs 
is endorsed for Triple Negative Breast Cancer by 
international oncology and pathology 
organizations

• St. Gallen 2019; ESMO 2019

• WHO 5th edition advocates considering TILs to 
stratify patients in clinical trials and prognostic 
studies
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Presenter
Presentation Notes
Figure: Image of tissue stained with hematoxylin and eosin St. Gallen 2019: Balic M, Thomssen C, Würstlein R, Gnant M, Harbeck N. St. Gallen/Vienna 2019: A Brief Summary of the Consensus Discussion on the Optimal Primary Breast Cancer Treatment. Breast Care (Basel). 2019 Apr;14(2):103-110. doi: 10.1159/000499931. Epub 2019 Apr 4. PMID: 31798382; PMCID: PMC6886108.      - “Prognostic and predictive biomarkers were mainly discussed with the respective therapeutic topics, and only very few markers were voted on separately. Regarding tumor-infiltrating lymphocytes (TILs), 66% of the panelists recommend routine characterization and reporting. Yet, a majority of 90% would not decide upon indication for or de-escalation (79%) of chemotherapy based on high TILs. Asked for routine TIL analysis in their own clinics, only 28% of the panelists stated that they routinely have TILs reported.”Morigi Consuelo (2019) Highlights of the 16th St Gallen International Breast Cancer Conference, Vienna, Austria, 20–23 March 2019: personalised treatments for patients with early breast cancer ecancer 13 924    -” Carsten Denkert (Charité University Hospital Berlin, Germany) stated that in the TNBC, there is heterogeneity of treatment response based on: high level of TILs which increase neoadjuvant response and improve prognosis [48], and PD-L1 (programmed death-ligand 1) which is a predictive biomarker expressed on the tumour cells, as well as on TILs in a subset of TNBC and has been shown to be predictive for response to a combination of immunotherapy and chemotherapy in the metastatic setting [49]. The current research challenges are the translations of biomarkers to early BC (e.g. GeparNuevo), integration of PD-L1 as a new marker for neoadjuvant and adjuvant clinical trials and selection of patients for additional therapeutic strategies.”ESMO 2019: Cardoso F, Kyriakides S, Ohno S, Penault-Llorca F, Poortmans P, Rubio IT, Zackrisson S, Senkus E; ESMO Guidelines Committee. Electronic address: clinicalguidelines@esmo.org. Early breast cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up†. Ann Oncol. 2019 Aug 1;30(8):1194-1220. doi: 10.1093/annonc/mdz173. Erratum in: Ann Oncol. 2019 Oct 1;30(10):1674. Erratum in: Ann Oncol. 2021 Feb;32(2):284. PMID: 31161190.     -” Tumour-infiltrating lymphocyte (TIL) scoring is demonstratedtohaveaprognosticvalueintriple-negativebreastcancer (TNBC) and HER2-positive breast cancer. It has been described as a predictor of pathological complete response (pCR) to chemotherapy (ChT) in many prospective neoadjuvant clinical trials and its increase appears linked to an improved prognosis after adjuvant therapy. TIL scoring can be used as a prognostic marker, as shown in a variety of clinical trials (e.g. BIG-2-98, FinHER, Cleopatra), providing a typically 15%–20% relative improvement in survival per 10% increase in TILs [25–27] and its use as a prognostic factor is endorsed by the 2019 St Gallen Consensus. However, TIL scoring should not be used to take treatment decisions nor to escalate or de-escalate treatment.”



Additional resources

• Tutorial prepared by the International Working Group for TIL in breast 
cancer (20200219 HTTdataCollectionWebinar TILsEvaluation –
YouTube).

• Slides available at: https://www.tilsinbreastcancer.org/wp-
content/uploads/2017/10/Tutorial-Website.pptx

• What are TILs and why are they 
important? https://www.tilsinbreastcancer.org/what-are-tils/
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https://www.youtube.com/watch?v=9U8D2RFILBk
https://www.tilsinbreastcancer.org/wp-content/uploads/2017/10/Tutorial-Website.pptx
https://www.youtube.com/watch?v=9U8D2RFILBk
https://www.tilsinbreastcancer.org/wp-content/uploads/2017/10/Tutorial-
https://www.tilsinbreastcancer.org/wp-content/uploads/2017/10/Tutorial-Website.pptx
https://www.tilsinbreastcancer.org/what-are-tils/


Next: Stromal TIL Assessment in 
Breast Cancer (Video Tutorial)

Continue to Part 2 of 4

18



FDA Disclaimer

• The mention of commercial products, their sources, or their use in 
connection with material reported herein is not to be construed as 
either an actual or implied endorsement of such products by the 
Department of Health and Human Services.

• This is a contribution of the U.S. Food and Drug Administration and is 
not subject to copyright.
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Part 3: Challenges and Pitfalls in 
Breast Cancer 

Stromal TIL Assessment
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Learning Objectives

• Review of Stromal TIL assessment in breast cancer
• Structures excluded from TIL assessment
• Pitfalls and challenges in TIL assessment
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Review of Stromal TIL Assessment

• Stromal TIL density is the proportion of tumor-associated stromal 
area occupied by mononuclear inflammatory cells

23

Area of tumoral stroma occupied by 
mononuclear inflammation

Entire area of tumoral stroma
Stromal TIL Density (%)    = x  100



Review of Stromal TIL Assessment

• Assess stromal TIL density over entire invasive tumor

• Include the invasive tumor border

• Report the stromal TIL density averaged over entire tumor area
• Do not focus on hotspots

• Only count plasma cells and lymphocytes
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Structures excluded from stromal TIL assessment

• Thick-walled vessels
• Benign glandular elements
• Fat
• Carcinoma in situ
• Tertiary lymphoid structures (ectopic lymph node formations)
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Thick-walled vessels 
are not considered stroma

26

Area of tumoral stroma occupied by 
mononuclear inflammation

Entire area of tumoral stroma
X 100

Presenter
Presentation Notes
Image: caseID: HTT-TILS-001-86B.ndpi_x20669.2190  _y12026.2190Image of tissue stained with hematoxylin and eosin 
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Thick-walled vessels 
are not considered stroma

Presenter
Presentation Notes
Image of tissue stained with hematoxylin and eosin with a blue circle indicating specific features 



How much tumor-associated stroma 
is present?

28

ROI Type Percent Tumor-
Associated Stroma

sTILs
Density

Evaluable 75 30

Evaluable 35 60

Evaluable 86 15

Evaluable 75 30

Evaluable 70 25

Evaluable 70 20

Mean Percent Tumor-Associated Stroma: 68.5

Mean sTILs Density: 30

Presenter
Presentation Notes
caseID: HTT-TILS-001-86B.ndpi_x20669.2190  _y12026.2190Image of tissue stained with hematoxylin and eosin 



Benign ductal elements are not 
considered stroma
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Presenter
Presentation Notes
Left image: HTT-TILS-001-83B.ndpi_x46204.2190_y50986.2190 Image of tissue stained with hematoxylin and eosin with red circle and red box indicating specific featuresRight image: caseID: HTT-TILS-001-80B.ndpi_x56330.2190_y11332.2190Image of tissue stained with hematoxylin and eosin  with red box indicating specific features



Lymphocytes around benign ducts 
are not TILs

30

Presenter
Presentation Notes
Image of tissue stained with hematoxylin and eosin with blue circle indicating specific features
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Lymphocytes around benign ducts 
are not TILs

Presenter
Presentation Notes
Image of tissue stained with hematoxylin and eosin with blue circle indicating specific features



How much tumor-associated stroma 
is present?

32

ROI Type Percent Tumor-
Associated Stroma

sTILs 
Density

Evaluable 53 3

Evaluable 70 10

Evaluable 60 10

Evaluable 60 0

Evaluable 70 3

Evaluable 80 3

Mean Percent Tumor-Associated Stroma: 65.5
Mean sTILs Density: 4.8

Presenter
Presentation Notes
Image of tissue stained with hematoxylin and eosin 



Adipose tissue is not considered stroma
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Presenter
Presentation Notes
Left image: caseID: HTT-TILS-001-27B.ndpi_x29456.2190_y23838.2190Image of tissue stained with hematoxylin and eosin with red circles indicating specific featuresRight image: caseID: HTT-TILS-001-03B.ndpi_x4934.2190_y68036.2190Image of tissue stained with hematoxylin and eosin 



How much tumor associated stroma 
is present?

34

ROI Type Percent Tumor-
Associated Stroma

sTILs 
Density

Evaluable 10 0

Evaluable 5 1

Evaluable 14 4

Evaluable 20 0

Evaluable 40 0

Evaluable 50 2

Mean Percent Tumor-Associated Stroma: 23.2
Mean sTILs Density: 1.2

Presenter
Presentation Notes
caseID: HTT-TILS-001-41B.ndpi_x2572.2190_y8345.2190Image of tissue stained with hematoxylin and eosin 
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Carcinoma in situ is not stroma, 
and any associated inflammation is not TIL

Area of tumoral stroma occupied by 
mononuclear inflammation

Entire area of tumoral stroma
X 100

Presenter
Presentation Notes
caseID: HTT-TILS-001-27B.ndpi_x5114.2190_y25709.2190Image of tissue stained with hematoxylin and eosin with red circles indicating specific features
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Carcinoma in situ is not stroma, 
and any associated inflammation is not TIL

Presenter
Presentation Notes
Image of tissue stained with hematoxylin and eosin with blue circles indicating specific features
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Tertiary lymphoid structures 
(i.e. ectopic lymph nodes) are not TILs

Presenter
Presentation Notes
Image of tissue stained with hematoxylin and eosin with blue circle indicating specific features



Mimics of TILs

• Degenerated cells with apoptotic/pyknotic nuclei
• Cells with perinuclear clearing
• Fibroblasts sectioned axially

38

Area of tumoral stroma occupied by 
mononuclear inflammation

Entire area of tumoral stroma
X 100



Apoptotic forms and perinuclear clearing

39
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Presentation Notes
Left image: caseID: HTT-TILS-001-33B.ndpi_x29809.2190_y47938.2190Image of tissue stained with hematoxylin and eosin with yellow arrow indicating specific featuresRight image: caseID: HTT-TILS-001-76B.ndpi_x29068.2190_y50307.2190Image of tissue stained with hematoxylin and eosin with yellow arrow indicating specific features



Cells with perinuclear clearing
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Left image: caseID: HTT-TILS-001-76B.ndpi_x24500.2190_y76408.2190Image of tissue stained with hematoxylin and eosin with yellow arrow and red arrow indicating specific featuresRight image: caseID: HTT-TILS-001-04B.ndpi_x24343.2190_y11775.2190Image of tissue stained with hematoxylin and eosin with yellow arrow indicating specific features



How much tumor-associated stroma 
is present?

41

ROI Type Percent Tumor-
Associated Stroma sTILs Density

Evaluable 60 70

Evaluable 45 90

Evaluable 67 75

Evaluable 60 85

Evaluable 60 85

Evaluable 50 70

Mean Percent Tumor-Associated Stroma: 57
Mean sTILs Density: 79.2

Presenter
Presentation Notes
Image of tissue stained with hematoxylin and eosin 



Cross-sectionally cut fibroblasts 
mimic lymphocytes
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Presenter
Presentation Notes
Left image: caseID: HTT-TILS-001-80B.ndpi_x56330.2190_y11332.2190Image of tissue stained with hematoxylin and eosin with yellow arrow and green arrow indicating specific featuresRight image: caseID: HTT-TILS-001-42B.ndpi_x9321.2190_y18852.2190Image of tissue stained with hematoxylin and eosin with yellow arrows and green arrows indicating specific features



Avoid assessing stromal TIL density in:

• Areas of inflammation associated with a biopsy site
• Areas showing crush artifact
• Necrotic areas
• Densely fibrotic/hyalinized/sclerotic areas

43

Area of tumoral stroma occupied by 
mononuclear inflammation

Entire area of tumoral stroma
X 100



Biopsy site inflammation

44

Presenter
Presentation Notes
Image of tissue stained with hematoxylin and eosin 



Biopsy site inflammation
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Image of tissue stained with hematoxylin and eosin



Crush Artifact

46
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Left image: caseID: HTT-TILS-001-52B.ndpi_x71829.2190_y49452.2190Image of tissue stained with hematoxylin and eosin with yellow arrows and green arrow indicating specific featuresRight image: caseID: HTT-TILS-001-50B.ndpi_x20589.2190_y28549.2190Image of tissue stained with hematoxylin and eosin with yellow circle indicating specific features



Severe crush artifact
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Area of tumoral stroma occupied by 
mononuclear inflammation

Entire area of tumoral stroma
X 100

Presenter
Presentation Notes
Image of tissue stained with hematoxylin and eosin 
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How much tumor-associated stroma is present?

ROI Type Percent Tumor-
Associated Stroma sTILs Density

Evaluable 85 40

Evaluable 80 35

Evaluable 86 61

Evaluable 85 65

Evaluable 80 50

Evaluable 85 30

Mean Percent Tumor-Associated Stroma: 83.5
Mean sTILs Density: 46.8

Presenter
Presentation Notes
caseID: HTT-TILS-001-33B.ndpi_x32624.2190_y18730.2190 Image of tissue stained with hematoxylin and eosin with yellow arrows and green arrowindicating specific features



Necrosis
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Image of tissue stained with hematoxylin and eosin with yellow circle indicating specific features



Dense fibrosis
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Presenter
Presentation Notes
Image of tissue stained with hematoxylin and eosin with yellow circle indicating specific features



Dense fibrosis
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Presentation Notes
Image of tissue stained with hematoxylin and eosin with yellow circle indicating specific features



Challenge:
Eosinophilia similar in tumor cells and stroma
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Area of tumoral stroma occupied by 
mononuclear inflammation

Entire area of tumoral stroma
X 100

Presenter
Presentation Notes
Image of tissue stained with hematoxylin and eosincaseID: HTT-TILS-001-50B.ndpi_x39884.2190_y27444.2190
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How much tumor-associated stroma is present?

ROI Type Percent Tumor-
Associated Stroma

sTILs 
Density

Evaluable 5 0

Evaluable 5 5

Evaluable 8 5

Evaluable 15 3

Evaluable 10 0

Evaluable 15 10

Mean Percent Tumor-Associated Stroma: 9.7
Mean sTILs Density: 3.8

Presenter
Presentation Notes
caseID: HTT-TILS-001-34B.ndpi_x13400.2190_y32583.2190 Image of tissue stained with hematoxylin and eosin



Reporting stromal TIL Density

• Report stromal TIL density quantitatively, at least in 5-10% increments
• Consensus threshold for low or high is under investigation

• Sample reporting language:
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Average stromal tumor infiltrating lymphocyte density is approximately X %.
Note: Stromal TIL density has been shown to have significant clinical prognostic 
value in breast cancer.
Reference: Salgado R, Denkert C, Demaria S, Sirtaine N, Klauschen F, Pruneri G, Wienert S, Van den Eynden G, Baehner FL, 
Penault-Llorca F, Perez EA, Thompson EA, Symmans WF, Richardson AL, Brock J, Criscitiello C, Bailey H, Ignatiadis M, Floris G, 
Sparano J, Kos Z, Nielsen T, Rimm DL, Allison KH, Reis-Filho JS, Loibl S, Sotiriou C, Viale G, Badve S, Adams S, Willard-Gallo K, Loi S; 
International TILs Working Group 2014. The evaluation of tumor-infiltrating lymphocytes (TILs) in breast cancer: 
recommendations by an International TILs Working Group 2014. Ann Oncol. 2015 Feb;26(2):259-71. doi:
10.1093/annonc/mdu450. Epub 2014 Sep 11. PMID: 25214542.
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Additional resources

• Kos, Z., Roblin, E., Kim, R.S. et al. Pitfalls in assessing stromal tumor 
infiltrating lymphocytes (sTILs) in breast cancer. npj Breast Cancer 6, 17 
(2020). https://doi.org/10.1038/s41523-020-0156-0
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