
The issue of time: tumor response 
speed to chemotherapy
(…and other medical treatments too)

Session 1 The issue of time and biomolecular perspective: observation 
& theories 
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Agenda

• Why the tumor response is important?

• Factors related to tumor response.

• Pattern of response to chemo, targeted agents or IO. 

• Not only CR, any response counts! 
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Why the tumor response is important?

Complete 
response

Partial Response Stable Disease Progression of 
Disease

Undetectable 
Tumor

≥-30% -30%  – +20% >20%

Change 
therapy

Continue the 
same therapy

Tumor response suggest how to manage patients in clinical practice.
RECIST Criteria have defined the thresholds for this.

Continue or 
stop therapy?
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Why the tumor response is important?
The relations of tumor response to OS in breast cancer

Cortazar P et al. Lancet. 2014;384:164-72.

Pooled analysis of data from 12 international trials and 11 955 patients. Eradication of tumour from both breast and 
lymph nodes (ypT0 ypN0 or ypT0/is ypN0) was better associated with improved EFS (ypT0 ypN0: hazard ratio [HR] 0.44, 
95% CI 0.39-0.51; ypT0/is ypN0: 0.48, 0.43-0.54) and OS (0.36, 0.30-0.44; 0·36, 0.31-0.2).
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Why the tumor response is important?
The relations of tumor response to OS in bladder cancer

Petrelli F et al. Eur Urol. 2014;65:350-7
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Which are predictive factors of tumor response?

Factors related 
to tumors

Factors related 
to therapy

• Histology
• Stage
• Genetic
• Growth rate

• Chemotherapy
• Hormonal therapy
• Targeted therapy (TKIs)
• Immunotherapy



The issue of time: tumor response speed to chemotherapy. Roberto Iacovelli

Factors related to tumor: the histology

Tumors Curable by 
Chemotherapy

Acute lymphoblastic leukemia
Ewing’s sarcoma
Hodgkin’s disease
Non-Hodgkin’s lymphoma
Acute myeloid leukemia
Gestational trophoblastic 
carcinoma
Rhabdomyosarcoma
Testicular carcinoma
Wilm’s tumor

Tumors Where Chemotherapy 
has Significant Activity

Anal carcinoma                
Breast carcinoma                
Chronic myelogenous leukemia       
Head and neck carcinoma           
Multiple myeloma           
Follicular lymphoma
Bladder carcinoma
Chronic lymphocytic leukemia
Hairy cell leukemia
Small cell lung cancer
Ovarian carcinoma

Tumors Where Chemotherapy has No or 
Minor Activity

Brain tumors (astrocytoma)        
Colorectal carcinoma           
Kaposi's sarcoma           
Melanoma                
Prostate carcinoma           
AIDS-related CNS lymphoma       
Hepatobiliary cancers           
Esophageal cancer           
Thyroid cancer
Cervical carcinoma
Hepatocellular carcinoma
Non-small cell lung carcinoma
Pancreatic carcinoma
Soft tissue sarcoma
Gastric carcinoma
Nasopharyngeal cancer
Renal cell cancer
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Factors related to tumor: the tumor subtype.

Cortazar P et al. Lancet. 2014;384:164-72.

Within the same tumor 
(breast cancer) the 
response and outcome to 
neoadjuvant chemotherapy 
is widely different based on 
subgroup type.
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Response & Immunotherapy
The strange case of RCC

• In patients with metastatic renal cancer three prognostic cathegories can be found: favourable, intermediate and 
poor

• When compared to the anti-VEGFR TKI sunitinib immunotherapy did not improve the outcome in patients with 
favorable prognosis but only in those with intermediate or poor.

Presented By James Brugarolas at 2019 ASCO Annual Meeting
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Factors related to tumor: The growth Rate

The Norton–Simon hypothesis states that the rate of cancer cell death in response to treatment is directly 
proportional to the tumor growth rate at the time of treatment.

Norton L, Simon R, et al. Nature 1976;264:542–545
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Proliferation index (ki67) & response to chemo in breast and NET cancer
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Antigen KI-67 is a nuclear protein that is associated with and may be necessary for cellular proliferation.
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Response & Chemotherapy

Chemotherapy works in the cell 
reproduction process. 
Some are called cell-cycle specific (CCS) 
drugs that interfere within the cell’s 
processes on one phase. 
Taxanes and vinca alkaloids do their 
biochemical work in the M phase. 
Antibiotics, PARP inhibitors, 
and antimetabolites work in the S phase. 
Alkylating agents can work in any phase. 
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Chemo vs other agents in medical oncology

Chemotherapy Nonselective 
cytotoxicity  

Greater response in 
patients with high 
growth rate

Target 
directed-therapy 

Specific target
Greater response in 
patients with 
positive marker

Immunotherapy 
No evidence for 
target nor cytotoxic 
activity

Greater response in 
patients with…?
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Biological markers & tumor response
Genomic DNA Repair Aberrations are predictive of response to PARPi in Patients with prostate cancer

Mateo J, et al. N Engl J Med. 2015;373:1697-1708.
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Biological markers & tumor response
Genomic DNA Repair Aberrations are predictive of response to PARPi in Patients with prostate cancer

Hussain A, et al. ESMO 2019 LBA12 PR
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Molecular selection in NSCLC

Mok T, et al. N Engl J Med 2009; 361:947-957
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How to evaluate the response to angiogenic inhibitors?

Treatment with anti-VEGFR Tyrosine kinase inhibitors are 
characterized by slow tumor response. 
The presence of necrosis (related to the mechanism of actions) 
has been related to the outcome (decrease of tumor density).
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Any response counts: targeted therapy in RCC

Seidel C, et al. Br J Cancer 2013;109:2998–3004

Different threshold of tumor 
shrinkage define different 
prognostic categories of 
patients 

100 patients with metastatic kidney cancer were stratified into five subgroups according to their change of 
tumour size with first treatment evaluation: -100% to -60%; -59% to -30% and -29% to 0% TS or gain of tumour 
size from 1% to 19% and ≤20% or occurrence of new lesions (i.e., progressive disease).



The issue of time: tumor response speed to chemotherapy. Roberto Iacovelli

Immunotherapy has not predictive factors…until now!

The expression of PD-L1 on tumor cells is not predictive of tumor response to immuno-based therapy in kidney cancer 
(…and in other tumors)

Rini BI, et al. ASCO.GU 2019; Abs LBA6_PR
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Any response counts: immunotherapy

Grünwald V, et al. ESMo 2019; Abs 950P
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Any response counts: immunotherapy

Grünwald V, et al. ESMo 2019; Abs 950P
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Conclusions

• Tumor response is important to define clinical strategies in medical oncology.

• Complete response is predictive of longer survival in many tumors

• Tumor subtype may affect tumor response to chemotherapy as well as to 
immunotherapy

• Specific gene or molecular alterations are predictive of response to targeted-directed 
therapies

• Pattern of response is related to the type of treatment used.

• A small response is better than no response!


