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The (NIH) Definition of Clinical Research

Patient-oriented research, epidemiological/behavioral 
studies, or outcomes/health services research conducted 
with human subjects or materials of human origin, such as 
tissues or cognitive phenomena, where the investigator 
directly interacts with human subjects.

Presenter Notes
Presentation Notes
Course description/syllabus/homework/credit-grades/logistics
The Spectrum of Medical Research
Getting Started in Research
I would like to start off with a definition of clinical research.  Since POR is newer and less familiar there is more on this slide about it



Clinical Investigator

An individual who actually conducts a study or leads a team 
conducting the study (i.e. under whose immediate direction 
the drug is dispensed to a subject.) 



Principle Investigator Responsibilities

• EVERYTHING
• EVERYONE’S WORK
• CONFLICTS OF INTEREST
• CONDUCTING RESEARCH WITH INTEGRITY

The PI is responsible for:



First steps in designing a clinical trial
• Hypothesis to be tested.  Is it important enough to justify 

experimentation on patients?
• Scientific endpoints
• Involve biostats early  

• Can you enroll enough patients?
•  Lasagna’s Law: as soon as a clinical trial begins, the supply of suit-

able patients becomes one-tenth of what it was said to be before 
the trial began.



Inclusion Criteria

List of what patient MUST have. 
Patient must fulfill all of these 

requirements to be eligible.



Exclusion Criteria

List of what patients CANNOT have. 
Example: number of prior therapies, 

concomitant conditions or 
medications



Informed Consent
• A PROCESS, not just a document
• Subjects must:

• Be aware of investigational nature of study
• Be aware that participation is optional

• And that they will still receive the best possible alternative care 
available if they decline to participate

• Be aware of risks and potential benefits of participation and not 
participation (alternatives)

• Understand alternatives
• Understand study procedures
• Be aware that they may withdraw consent at any time
• Have ample time to process the information (and read consent) in 

an appropriate environment



Think of protocol and consent as contracts



Roger Poisson, PI at St. Luc Hospital, Montreal

NSABP trial 1993: radical mastectomy v. lumpectomy + adj. chemo
 Falsified eligibility data in 99/1151 women
 Dates of surgery, ER/PR status



Ethical equipoise

A state of genuine uncertainty on the part of the clinical 
investigator regarding the comparative therapeutic merits 
of each arm in a trial.



“My sole concern at all times was 
the health of my patients.  I firmly 
believed that a patient who was 
able to enter into an NSABP trial 
received the best therapy and 
follow-up treatment.  
 For me, it was difficult to 
tell a woman with breast cancer 
that she was ineligible to receive 
the best available treatment 
because she did not meet 1 criteria 
out of 22…”

Canadian Medical Journal, 1994

Roger Poisson, St. Luc Hospital, Montreal



Metrics of success

Don’t make important what you 
can measure just because you 

can’t measure what’s important



Endpoints of clinical trials
Primary endpoints* Surrogate endpoints

Overall survival Response rate

Health-related QOL Relapse-free survival

Tumor-related symptoms Time-to-treatment failure

Physical functioning Metastasis-free survival

*Pazdur, Oncologist 2008:13,19-21



Response rate:  RECIST 1.1

“And you might ask yourself:  Well, how did I get here?”

David Byrne, Talking Heads, 1981



Nitrogen 
mustard gas 
in WWI



Chemical Warfare Medical Comm. No.17—Report on cases of poisoning by “mustard 
gas” (Dichloro-ethyl sulphide), with special reference to histological changes and to 
alterations in leucocyte count. December 1918



+ 2H2O



Wintrobe, et al; Annals Int Med, 1947

Good result = patient returned to work or previous activities for some period of time
Fair result = “definite improvement but of a less striking or more short-lived nature”



Karnofsky Performance Status: First numeric 
outcome measure

Karnofsky et al. The use of nitrogen mustards in the palliative treatment of carcinoma. Cancer 1(4), 1948 



P
S

Karnofsky et al. THE USE OF THE NITROGEN MUSTARDS IN THEPALLIATIVE TREATMENT OF 
CARCINOMA, with Particular Reference to Bronchogenic Carcinoma.  Cancer 1(4), 1948



Survival of Lung cancer after surgery
1933-1956

Reinhoff Jr, et al.  JAMA 1958
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The effect of measuring error on the results of 
therapeutic trials in advanced cancer

• 16 oncologists each measured 12 
simulated tumor masses placed on a 
mattress under a ½ or 1 ½ in. layer of 
foam rubber

• ≥50% decrease in product of 
bidimentional diameters could be 
differentiated reproducibly

• Repeat measurements on same 
“tumor” revealed progression in 19% of 
cases whether used 25% or 50% 
increase

Moertel and Hanley, Cancer 38:388, 1976

Adapted from slide courtesy of Dr. Lawrence Schwartz

Presenter Notes
Presentation Notes
In this study, 16 experienced oncologists each measured 12 simulated tumor masses placed underneath a mattress 
Unknown to the oncologists, two pairs of these tumors were identical in size 
Based upon this simulated clinical setting it was recommended that the 50% reduction criterion be employed and that the investigator should anticipate an objective response rate of 5 to 10% due to human error in tumor measurement.



1977 Intl Union against Cancer 
Tumors should be measured
Physical exam or X-rays
Response 50% ↓ sum of the products of the 

bidimensional diameters

1981  WHO criteria 
Standardization of assessment
Response 50% ↓ in sum of bidimensional products
Progression was ↑25% or new tumors.

“This percentage should not necessarily be 
regarded as influencing management of the 
patient.”

2008 RECIST 1.1 
Decrease # target lesions
Change LN assessments
Other minor changes
“It is not intended that these RECIST 
guidelines play a role in …[continuation of 
therapy] decision making…”2000 RECIST 1.0 

Standards of measurability
Unidimensional measurements (PR now 30%↓)
Extended to CT scans
# of tumors to be measured
“the definition of a partial response, in particular, is an arbitrary convention—there 
is no inherent meaning for an individual patient of a 50% decrease in overall tumor 
load.”



Ted Williams: Batted 0.406 in 1941

Presenter Notes
Presentation Notes
n Baseball, the greatest batters still failed 2/3s of the time.  But, a batter who failed 95% of the time, batting average of 0.050, would soon be out of a job.  

In developing new oncology drugs, we also accept that many drugs will fail.  But why do we accept the fact that about 95% of oncology drugs fail, including 60% failure rate in phase III ?

Maybe our bar is too low.

Many have proposed reasons for this:  hubris, corporate greed, corporate stupidity.  But I would  like to propose to you that we fail so often because the endpoints we use to identify promising new agents are not valid.  In particular, the RECIST criteria are not designed to identify which drugs should be developed.




from phase I

LOA= likelihood of approval



Measuring responses with modern therapy:

The case of melanoma and the value of a 
partial response



High dose IL-2 –Durability of responses

Atkins et al. JCO 17:2105, 1999

CR

PR

CR + PR



Duration of TIL responses: Meta-analysis through 
2018

Dafni et al. Annals of Oncology 30: 1902–1913, 2019 



Dabrafenib + Trametinib:  5 yr outcomes in melanoma.  PFS and OS According to the Best Confirmed RECIST Response.

Robert C et al. N Engl J Med2019;381:626-636

Presenter Notes
Presentation Notes
Figure 3 Progression-free Survival and Overall Survival, According to the Best Confirmed RECIST Response. Shown are the rates of progression-free survival (Panel A) and overall survival (Panel B) among 513 patients for whom data were available regarding their response to treatment and in whom the best response was not progressive disease, according to the Response Evaluation Criteria in Solid Tumors (RECIST).



Checkpoint inhibitors: Ipilimumab
T-cell Remains 

Active

Korman, Peggs and Allison: Adv. In Immunol. 2006;90:297-339 4
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4 blinded doses 
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No drug

Pre-treatment                        Week 12 (10/06)



Ipilimumab:  Pooled overall survival data. 

Schadendorf D et al. JCO doi:10.1200/JCO.2014.56.2736

©2015 by American Society of Clinical Oncology

Presenter Notes
Presentation Notes
Primary analysis of pooled overall survival (OS) data. Individual patient data were pooled from 10 prospective trials and two retrospective, observational studies of ipilimumab in metastatic melanoma (n = 1,861). Median OS was 11.4 months (95% CI, 10.7 to 12.1 months) with a 3-year survival rate of 22% (95% CI, 20% to 24%). Crosses indicate censored patients.



irRECIST

Hodi et al. J Clin Oncol 34, 1510-1517(2016)



Checkpoint inhibitors: Anti-PD1 antibodies
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Opacin trial:  Neoadjuvant Ipi/nivo in stage III melanoma

The Lancet Oncology 2019 20948-960DOI: (10.1016/S1470-2045(19)30151-2) 
Copyright © 2019 Elsevier Ltd Terms and Conditions

Rozeman et al.

Presenter Notes
Presentation Notes
Antitumour activity, event-free survival, and recurrence-free survival

(A) Best percentage change from baseline to week 6, calculated by subtracting the sum of the longest diameters of the target lesions in patients who had a CT scan at baseline and week 6. We truncated changes from baseline of more than 100% at 100%. The dashed line represents a reduction in tumour size of more than 30% according to RECIST version 1.1. One patient did not have surgery due to toxicity; two patients already had distant metastasis before surgery (at week 6) and are therefore not included in the relapse-free survival analysis. (B) Event-free survival. (C) Recurrence-free survival. (D) Recurrence-free survival according to pathological response. *One patient who achieved a pCR after treatment in group A died due to complications from late-onset immune-related encephalitis without melanoma relapse. Near pCR=near pathological complete response. pCR=pathological complete response. pNR=pathological non-response. pPR=pathological partial response.




http://www.elsevier.com/termsandconditions


Robert; et al. J Clin Oncol 2020 09-30

PRs have equivalent outcomes as CRs in melanoma patients treated with Nivolumab



NADINA trial: Neoadj ipi/nivo vs. Adj nivo 

Blank et al.  NEJM 2024



PRESENTED BY:

NADINA – RFS According to Pathologic Response

40

Christian U. Blank, MD PhD



Evolution of response evaluation

Performance status → WHO measurements → RECIST → 
irRECIST → path responses

Correlated with outcomes



Adverse event

Any undesirable experience associated with 
the use of a medical product in a patient.



Adverse event attribution.  How likely is it 
related to study drug?



CTCAE v5.0 grading of AST elevation

Grade Description
1 <3x upper limit normal. 
2 3-5x upper limit normal. 

3 5-20x upper limit normal.

4 >20 x upper limit normal
5



CTCAE v5.0 grading of pneumonitis

Grade Description
1 Asymptomatic or mild symptoms; intervention not 

indicated
2 Moderate symptoms limiting age-appropriate ADLs

3 Severe symptoms limiting self care ADL

4 Life-threatening
5 Death



CTCAE v5.0 grading of motor neuropathy

Grade Description
1 Asymptomatic or mild symptoms; intervention not 

indicated
2 Moderate symptoms limiting age-appropriate ADLs

3 Severe symptoms limiting self care ADL

4 Life-threatening
5 Death



Toxicities on clinical trials

• Attribution
• CTCAE grade:  Data management not clinical care
• Take care of the patient
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