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The immune system is able to recognise antigens derived from cancer cells and distinguished cancer 

cell from normal cell and generate a tumor specific T cell immune response against the tumor.

• A type of therapy that uses substances to stimulate or suppress the immune system to help the body fight

cancer, infection, and other diseases.

• Few immunotherapy only target certain cells of the immune system. Others affect the immune system in a

general way.

• Immunotherapy include cytokines, vaccines, bacillus Calmette-Guerin (BCG), and some monoclonal 

antibodies.

Immunotherapy 



Types of Immunotherapy 





Novel patterns of response and progression 
under immunotherapy

PATTERNS OF RESPONSE

1. Durable responses

2. Pseudoprogression 

3. Hyperprogression 

4. Dissociated responses 



Durable responses 

• Immune checkpoint inhibiters restore an active

immune infiltrate of T cells and stimulate a cancer-

specific immune response, immunotherapy

responses should be durable, even after stopping

the treatment.

• No standard definition of durable response exists.



Result The primary analysis of 1,861 patients demonstrated a median OS of 11.4 months (95% CI, 10.7 to 12.1

months), with a 3-year survival rate estimated to be 22% (95% CI, 20% to 24%). Median follow-up time was
approximately 11 months; 10% of the patients were observed for at least 50 months, with a maximum follow-up
time of 119 months.



Methods Patients with pretreated, advanced NSCLC received
nivolumab 1, 3, or 10 mg/kg every 2 weeks in 8-week, up to 96
weeks.



Patient with a durable response having a progression-free survival (PFS) exceeding three times the median PFS

of the whole population of patients treated with the same drug(s) in the same trial. The mean proportion of

patients experiencing a durable response was 2.3 times higher in patients treated with ICIs.



Predictors of durable responses 

• Patient tumors expressed PD-L>1% of

tumor cells at baseline in comparison to

PD-L1 <1%.

• 5 years OS 20% vs 23%.



PD-L1 expression does not seem to be a reliable predictor of durable response, since durable responses were 

also reported in patients with PD-L1 negative tumors.



• The observation of durable responses raises the question of treatment duration.

• The schedule of administration of ipilimumab is four cycles given every 3 weeks.

• ICIs targeting PD1/PD-L1 were evaluated for a longer period of time, ranging from 1 year to until disease

progression, depending on the clinical trial designs.

• In some clinical trials, patients were allowed to be rechallenged with the same ICI in case patients completed

1 or 2 years of treatment,

1. Without disease progression,

2. At the time of disease progression

3. After serious immune related adverse events (iAEs).



Only one randomized trial NSCLC patients who were not progressing after 1 year of nivolumab between continuing nivolumab 

until disease progression or to interrupt treatment. 



• The rechallenging patients after serious immune related adverse events (iAEs),

1. discontinuation of ICI

2. resolution of the toxicity.

• Prospective data from clinical trials are still limited to clearly answer this question

1. restart ICI after disappearing adverse events

2. performance status

3. alternative treatments after initial life-threatening iAEs.

• In the absence of randomized data, the decision to stop immunotherapy should be carefully discussed

between the physician and the patient.

• In case of, disease progression after treatment completion and treatment interruption without disease

progression, it remains to be determined whether patients should be rechallenged with the same drug or

not . These question should be addressed in clinical trials.



• Pseudoprogression does not reflect tumor cell growth but

may be misclassified as progressive disease.

• It could be related to the infiltration of T cells into tumors,

resulting initially in an apparent increase in tumor burden

rather than true proliferation of tumor cells.

• Associated inflammatory reaction, due to cytokine

release, has been also observed in on-treatment biopsy

samples performed after radiological progression.

• A pattern of response has been described in this graph

experiencing an objective response after having an initial

disease progression.

Pseudoprogression



Pseudoprogression is rare. 

Its more frequent in younger patients, probably because of the 
better reactivity of the immune system, and may occur at any time 
after the onset of therapy .

Mostly observed around 12 weeks.

Rate never exceeded >10%, independent of tumor type.





No clear predictors of pseudoprogression exist. 

The early assessment of circulating tumor DNA (ctDNA) might 
help distinguishing pseudoprogression from real progression.

Sensitivity of ctDNA for predicting pseudoprogression was 90% 
and specificity 100%. 

Real-time assessment of ctDNA might help distinguishing 
pseudoprogression from true progression.

This needs to be validated in larger cohorts of patients.



Hyperprogression 

• The concept of hyperprogression was first reported

in retrospective studies of patients treated with

ICIs based on clinical observations of patients

whose disease seemed to grow faster after the

initiation of immunotherapy.

• Paradoxical acceleration of tumor growth kinetics.





Increase in size or volume per unit of time 

Sum of the largest diameters according to RECIST1.1 



Rates of hyperprogression ranged from 4% to 29%.



Factor affecting the hyperprogression 

• Older age

• Higher number of metastatic sites.

• loco regional recurrence in the radiation field.

• MDM2/MDM4 amplifications and EGFR alterations.

• Innate immunity.

• The concept of hyperprogression is controversial since most of the studies mentioned above did not use a

control arm.

• It is not possible to confirm that the acceleration of growth kinetics was induced by immunotherapy, or that

similar growth kinetics simply reflects the natural history of the cancer.



CONCLUSIONS The study suggests HPD is more common with PD-1/PD-L1 inhibitors compared with
chemotherapy (13.8% vs 5.1%) in pretreated patients with NSCLC and is also associated with high metastatic
burden and poor prognosis in patients treated with PD-1/PD-L1 inhibitors.





Summery of Hyperprogression

• Hyperprogression were reported in 4%–29% of patients treated with immunotherapy.

• In clinical point of view, we do not know whether a rapid progression is a hyperprogression or not, inspite of

these findings, the attribution of hyperprogression to immunotherapy remains controversial.

• In particular, hyperprogression has been observed in patients having received other therapies, such as

surgery, radiotherapy, and/or chemotherapy or even in the absence of treatment.

• The mechanisms underlying hyperprogressive disease have not been clear yet.

• In case of rapid clinical progression, to interrupt immunotherapy.

• An early clinical and imaging assessment should be carried out in order to rapidly switch to another potential

effective treatment. When patients have good clinical condition.

• These preliminary data suggest that chemotherapy is a valuable option that should not be underestimated

as salvage therapy in case of true progression under immunotherapy.





Dissociated responses

• Dissociated responses are present when some

target lesions grow and others regress.

• This response pattern is analogous to mixed

responses seen with chemotherapy and targeted

therapy .

• This atypical pattern of response was associated

with a better survival than true progressions.

• No predictor of dissociated response was identified.

• In case of oligometastatic disease progression, local

treatments of the growing lesions might be

discussed in tumor boards, while pursing the

immunotherapy treatment.



• Only one study was reported Dissociated response in 7.5% of NSCLC

patients treated with anti-PD1/PD-L1 agents.



Assessment of response to immunotherapy



after initial assessment 
with a repeat imaging

irPD;

no longer considered as 
disease progression  but





Conclusion of response criteria 

• The main goals of these immune-specific criteria (irRC) with incorporation in clinical trials assessment and

analysis between different trials evaluating immunotherapy, and to integrate the atypical patterns of

response to immunotherapy.

• However, these many different immune-related criteria can lead to confusion.

• These immune-related criteria do not report such as hyperprogression or dissociated responses.

• None of these criteria have actually been uniformly adopted in routine.

• RECIST1.1 should remain the standard of patient management and decision-making in clinical trials and

immune-related criteria (irRC) kept as secondary end points.



Take home message 

• Patterns of response and progression have been observed under immunotherapy that differ from

conventional therapeutic agents.

• In durable response, the questions of treatment duration and rechallenge patients with the same treatment

at disease progression have to be assessed in randomized trials.

• Pseudoprogression is rare and most initial radiographic progressions under immunotherapy reflect true

disease progression and assessed by (irRC).

• In case of rapid progression or suspected hyperprogression, treatment should be interrupted, reassess

radiologically and switch of the patient to another treatment such as chemotherapy.



• Mechanism of pseudoprogression and hyperprogression disease have not been clear yet.

• Dissociated response should be carefully taken, and proposed only in patients with true clinical benefit.

• RECIST1.1 should remain the standard of patient management and decision-making in clinical trial.

• No clear predictors to differentiate from real disease progression during immunotherapy.

• Translational research will help mechanisms of the antitumor immune response, to better understand and

predict these resistance mechanisms to immunotherapy.

Cont. 



THANK YOU 
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