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Outline

• A brief history of Immune cell infiltrates into cancer

• Describe the immunoscore method

• Review the SITC-Led Immunoscore Study

• Perspective on next steps



Immune cell infiltration: Common feature of many human solid tumors 

1863 Virchow (1863) stated that the frequent presence of lymphatic cells in human 
tumors reflected the origin of cancer at sites of previous chronic inflammation.

Virchow R: Die Krankhaften Geschwülste. 1863.

1872 Waldeyer et al. (1872) suggested that a local disturbance of connective tissue 
was an essential prelude to tumor growth.

Waldeyer HGW: Die Entwicklung der Karzinome. Virchows Arch Path Anat 1872, 55:67.

1907 Handley described that a “round cell infiltrate” indicated a regressive process in 
melanoma.

Handley WS. The Lancet 1907, 169:927–933.

1908 Wade et al. (1908) described a regressing transplanted canine sarcoma as “the 
tumor being borne away on a lymphocyte tide” . 

Wade H:. J Path Bact 1908, 12:384.



1912 De Fano concluded from a study on murine tumor grafts that a 
peritumoral infiltration of lymphocytes and plasma cells was an 
expression of a defensive mechanism akin to immunity [5]. 

De Fano C. Fifth Sci Rep Imrp Cancer Res Fund 1912. 

1920’s MacCarty et al. weak associations of local immune response with 
improved prognosis

MacCarty WC, Mahle AE: J Lab Clin Med 1921, 6:473.

1920-1970s  Strong affirmation in over 30 publications. 
Underwood JC: Br. J. Cancer 1974, 30:538–548.

1980-1990s  Positive correlation between density of immune infiltrate and prognosis  
/melanoma/ head and neck cancer/ breast cancer/ ovarian cancer/ 
colorectal/ mycosis fungoides.  

Immune cell infiltration: Common feature of many human solid tumors 
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Breakthrough: Digital Imaging and Objective Assessment
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Immunoscore Definition:



Disease-Free Survival of Colon Cancer Cohort (Paris) 
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+

Coordinated adaptive immune response 
more than tumor invasion predicts outcome. 
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SI TC I mmunoscore Taskforce!





SITC Organized

- Logistical and infrastructure support
- Brought World Immunotherapy Council (WIC) Together / Support
- Organized meetings with major pharma to try and raise $
- Provided platforms for Updates

- Taskforce Meetings 
- Publications: JTM, JITC 
- Annual Meeting – Update to Membership 





Population Diversity

• Genetic / Ancestry Differences

• HLA Haplotypes 

– Varied capabilities to present peptides

• Microbiome

– Different microbes may influence



SITC- Led Immunoscore Consortium Study design
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Patient population and clinical characteristics

Inclusion criteria:
• Colon Cancer
• Stages I/II/III (T1-T4, N0-N2, M0)
• No neo-adjuvant treatments
• clinical data and follow-up       ---------------------------- 3855 patients

Exclusion criteria:
• Rectum cancer (n=255)
• Stage IV (M1) (n=81)
• Neo-adjuvant treatments (n=6)
• Missing Clinical data (n=45)
• Missing follow-up (n=127)
• Staining intensity <152 (n=86)
• Missing/incomplete biomarker data (n=490) ------------ 2667 patients 

analyzed after QC and exclusion following a 
pre-defined statistical analysis workplan









• The primary objective (significance of Immunoscore 2 categories (High/Low) 
significant for TTR) was pre-specified in the statistical workplan and was reached. 
(P<0.0001) differences for TTR, DFS and OS. 

• Multivariable analyses showed that Immunoscore adds substantial power to 
discriminate cohorts with varied survival characteristics beyond that provided by 
established prognostic variables. 

• Immunoscore’s association to outcomes was independent of the patient’s age, 
gender, T-stage, and N-stage (P< 0.0001). 

• Immunoscore high and low in 3 categories for TTR was validated for North America, 
Asia and Europe (significant (P<0.05).

Summary of Results:



• Highly mutated cancers –

– Large number of neoantigens

– Increased response to checkpoint blockade

– FDA approved use of anti-PD-1 for all MSI high cancers

MSI – Microsatellite Instable Colon Cancers





MSI / MSS – Immunoscore Predicts Outcome

• Immunoscore’s association to outcomes was independent of the 
patient’s microsatellite instability (MSI) status (P< 0.0001). 

• Immune surveillance: Is real
– Questions:

• Inflammed signature distributed across range of mutated/nonmutated tumors

• Immunity against overexpressed non-mutated “self” epitopes? 

• Evidence in support of T cells against non-mutated epitopes 
– Parkhurst MR, et al.,  Mol. Ther 2011 – Colon CA

– Gee MH et al., Cell 2018 – Colon CA

– Tripathi et al.,  PNAS 2016  - NSCLC



Is the Immunoscore Ready for Prime Time?



YES!

Is the Immunoscore Ready for Prime Time?



• Basis for the first standardized immune-based assay for the 
classification of cancer

• Stratification of patients on clinical trials – ANY TRIAL?

• Sets stage for clinical trials exploring adjuvant therapy in stage 
II colon cancer patients with a low Immunoscore

- NCI Colon Cancer Vaccine Study?

• Role for clinical trial evaluating whether chemotherapy versus
reducing the duration of the adjuvant chemotherapy or 
watchful waiting, plus or minus immunotherapy, might 
provide benefit for this cohort of patients. 

Clinical Implications:



Trial Design Developed By: Daniel J. Sargent, PhD

• Research was in the area of oncology clinical trials
• Led multiple international groups including;

-ACCENT in adjuvant colon cancer, 
- Prospective IDEA in colon cancer

• In 2014, Dr. Sargent was awarded a $37.7 million, 5-
year grant by the NCI to lead the Alliance for 
Clinical Trials in Oncology Statistics and Data Center, 
at the Mayo Clinic 

• Published extensively in colorectal cancer 
treatment, optimal clinical trial design and 
endpoints, and prognostic and predictive 
biomarkers.08/22/1970 - 09/22/2016



Fang-Shu Ou, PhD
Oncology Statistics
Mayo Clinic

Review Session
ASCO 2016



Immunoscore: Future Plans 

• SITC and the Scientific Community

– Immunoscore: TCGA-Like Image database of the 9000 images

– Possible – Multiplex Images?

• Next – Pathology Taskforce to address “Hurdles” to multiplex

– Accademics

– Industry

– Govt








