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What is Research? 

• Research is the endeavor to discover new 

facts, procedures, methods, and techniques 

by the scientific study of a course of critical 

investigation 



Clinical Research 

• Clinical research involves working with 

human subjects to answer questions relevant 

to their well-being 

 



“A treatise of the scurvy”  James Lind 1753 



Good Research 

• CLEAR 

– Essential for both the problem and the 
answer 

 

• ACCURATE 

– Exactness and precision come from hard 
work and responsible effort 

 

• RELIABLE 

– If repeated will the answer be the same? 



Good Research 

• OBJECTIVE 

– The researcher exposes all possible 

prejudices at the onset of the study design 

and strives to overcome them 

 

– Will the research be untarnished by 

personal gain, biases, vested interests, 

etc? 

 



Researcher Qualities 

• Knowledgeable 
 

• Observant 
 

• Logical 
 

• Open-minded 
 

• Honest 

 

 

• Motivated 
 

• Independent 
 

• Flexible 
 

• Careful 



Researcher Qualities 

• Curious 
 

• Inquisitive 
 

• Eager to learn 
 

• Skeptical 
 

• Perceptive 

• Persistent 
 

• Patient 
 

• Original 
 

• Creative 
 



Stages in Creativity 

• SENSE 

– Realize the need for a study 

• PREPARE 

– Gather relevant information 

• INCUBATE 

– Think through the problem 

• ILLUMINATE 

– Imagine possible solutions 

• VERIFY 

– Evaluate the solutions you have generated 



Hypothesis 

• Thesis is the position that you believe 

represents truth 

 

• Hypothesis is the foundation on top of which 

you build your thesis 



The first requirement…in practicing experimental  

medicine, is to be an observing physician and to  

start from pure and simple observations of patients  

made as completely as possible.   

    

Claude Bernard (1813-1878) 

“An Introduction to the Study of Experimental Medicine” 1865.  

He is considered as the "Father of Physiology”.  



A Good Hypothesis Should: 

• Be testable 
 

• Convey the nature of the relationship being 

tested 
 

• State exactly what variables form this 

relationship 
 

• Reflect all variables of interest 
 

• Be formulated early on in the planning stage 



Methods 

• Define methods carefully 
 

• Decrease variability 
 

• Check reliability/reproducibility 
 

• Are you testing what you think you are 

testing? 



Data 

• Data are the facts you measure 
 

• They should be carefully recorded in an 
unbiased manner 
 

• They should be measured in a manner that 
minimizes random variation 
 

• They should be derived from the operational 
definitions you have developed 



Data Interpretation 

• Do not interpret/analyze data until after study 

is completed 
 

• Do not ‘unblind’ subjects until the study is 

completed other than for safety reasons 
 

• Do not interpret/analyze data until after data 

has been validated and the data set closed 



• Introduction/Abstract 

• Objectives (including 

study schema) 

• Background/Rationale 

• Eligibility criteria 

• Study design/methods 

(including drug/device 

info) 

• Safety/adverse 

events 

• Regulatory 

guidance 

• Statistical section 

(including analysis 

and monitoring) 

• Human subjects 

protection/informed 

consent 

Writing a Clinical Research Protocol 



Study Population 

 

– Age 
 

– Gender 
 

– Ethnicity/Race 
 

– Disease characteristics 
 

– Exclusions 
 

– Number 
 

– Stratification 
 

– Randomization 



Writing Eligibility Criteria 

STOP BEFORE YOU WRITE! 

 

• Eligibility criteria are the largest barrier to accrual to 

clinical trials.1 
 

• Poorly written or poorly conceived criteria may 

undermine a trial’s generalizability and scientific 

validity.2 

1Fuks A, J Clin Epidemiol, 1998 
2George SL, J Clin Oncol, 1996 



Breast Cancer Subtypes 

Solie et al. Eur J Cancer 2004 

 Luminal A    

                      

 Luminal B   

  

 Basal-Like    

 

 HER2+           

 

    ER+ 65-75% 

 

 

    ER- 15% 

 

    ER- 15-20% 





A Simulation of a Phase III Trial: 
 

 
Two subgroups (A and B): 
 

A is sensitive to targeted therapy and  

   will have a 25% improvement in 

   median survival from 2227 mo. 
 

B is insensitive to targeted therapy 

 

 

Three scenarios: 
 

    A representing 100, 50, and 25%  

    of the study population. 
 

 

 

 



Types of Clinical Trials 

• Randomized 

 

• Non-Randomized 

 

• Single-Center 

 

• Multi-Center 

 

• Phase I, II, III, IV Trials 





Response Rate 

BSI-201 + Gem/Carbo 
(n = 42) 

Gem/Carbo 
(n = 44) 

P Value 
(HR [95% CI]) 

Tumor response,[1] n (%) 

 ORR 20 (48) 7 (16) .002 

 CBR 26 (62) 9 (21) .0002 

Survival, mos 

 mPFS[1] 6.9 (n = 57) 3.3 (n = 59) 
< .0001 

(0.342 [0.200-0.584]) 

 mOS[2] 12.2 (n = 61) 7.7 (n = 62) 
.005 

(0.50 [0.30-0.82]) 

No Increase in Toxicity 

O'Shaughnessy. ASCO 2009 
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Phase III study of Iniparib in Metastatic TNBC 
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Pre-specified alpha = 0.04 

    PFS GC 
(N=258) 

GCI 
(N=261) 

Median PFS, mos 
(95% CI) 

4.1  
(3.1, 4.6) 

5.1  
(4.2, 5.8) 

HR (95% CI) 0.79 (0.65, 0.98) 

p-value 0.027 
Pre-specified alpha = 0.01 

 

    OS GC  
(N=258) 

GCI 
(N=261) 

Median OS, mos 
(95% CI) 

11.1 
(9.2, 12.1) 

11.8 
(10.6, 12.9) 

HR (95% CI) 0.88 (0.69, 1.12) 

p-value 0.28 

O’Shaughnessy. ASCO 2011 



Which Endpoint to Choose? 

• “Progression-free survival” (PFS): commonly used 

– PFS: time from treatment initiation to tumor progression or death 

from any cause, with censoring of patients who are lost to follow-up 

• “Time to tumor progression” (TTP): used much less often 

– TTP: the only event of interest is disease progression 

• Response rate (WHO, RECIST, modified RECIST, Choi…)  

• Biomarker 

– Disease marker definitely tied to outcomes [e.g. viral load in HIV] 

– Tumor marker [e.g. PSA] 

– Imaging [e.g. PET SUVmax] 

• Patient-reported outcomesto test impact of study intervention 

on “how a patient feels, functions or survives” 

















L. Gianni, ASCO 2011 



Pemetrexed 
(NSCLC) 

Bevacizumab 
(NSCLC) 

Sunitinib 
(RCC) 

Bevacizumab 
(RCC) 

Lapatinib 
(BC) 

Trastuzumab 
(BC) 

Ixabepilone 
(BC) 

Bevacizumab 
(BC) 

Everolimus 
(RCC) 

Docetaxel 
(NSCLC) 

Bevacizumab 
(CRC) 

Bortezomib 
(MM) 

Erlotinib 
(pancreatic) 

Sorafenib 
(HCC) 

Irinotecan 
(CRC) 

Gemcitabine 
(pancreatic) 

Increasing Acceptance of PFS as a Basis for 
FDA Approval 

  1995 2000 2005 2010 

Approval based on OS  

Approval based on PFS/TTP 

www.cancer.gov/cancertopics/druginfo 

Erlotinib 
(NSCLC) 

Oxaliplatin 
(CRC) 

Panitumumab 
(CRC) 

Sorafenib 
(RCC) 

Bortezomib 
(MCL) 

Gemcitabine 
(ovarian) 



Phase III trial of Bevacizumab + Paclitaxel in  
First-line mBC (E2100) 

• Primary endpoint: Progression-free survival  

– other endpoints: Overall response rate, overall survival, quality 

of life  

Paclitaxel 

(n=354) 

Paclitaxel + 

bevacizumab 

10mg/kg q2w 

(n=368) 

Treat to disease  

progression* 

Treat to disease  

progression 

*No cross over permitted 

Paclitaxel: 

90mg/m2/w for 3 weeks  

of a 4-week cycle 

Miller, et al. NEJM 2007 

Previously untreated 

locally recurrent or mBC 

(n=722) 





E2100—Overall Survival 

PAC+AVA 104 

103 

0 

0 

5 

8 

23 

19 

344 

307 PAC 

48 

48 

193 

165 

No. of patients at risk 

249 

215 

368 

354 

297 

258 

HR = 0.869 (0.722, 1.046) 

Log-rank test, p = 0.1374 

PAC (n = 354):          Median OS 24.8 mo 

PAC + AVA (n = 368):  Median OS 26.5 mo 0.8 

0.6 

0.4 

0.2 

1.0 

54 36 30 60 48 42 0 

P
ro

p
o

rt
io

n
 s

u
rv

iv
in

g
 

18 24 12 6 

0.8 

0.6 

0.4 

0.2 

0.0 

1.0 

54 36 30 60 48 42 0 18 24 12 6 

* Post-hoc 

Months 



Post-progression Survival   

Treatment B 

Randomisation Death 

 

Treatment A 

Progression 

PFS 

OS 

PPS 

PPS 



If PPS is >12 months, There is a <30% Chance a 
Trial Will Report a Significant OS 
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The three curves were indexed by the power for detecting the 

actual median PFS benefit that was simulated, 6 vs 9 months 

(i.e. powers of 90%, 85% and 80%) 

90% 

85% 

80% 

 0 4 8 12 16 20 24 

Broglio, Berry. Detecting an overall survival benefit that is derived from progression-free 

survival. JNCI 2009;101(23):1642–9, by permission of Oxford University Press 



Long Median PPS May Influence  
Trial Designs 

The three curves were indexed by the 

power for OS (i.e. powers of 90%, 85% 

and 80%) 

3,500 

3,000 

2,500 

2,000 

1,500 

1,000 

500 

0 

T
o

ta
l 
s

a
m

p
le

 s
iz

e
 

Median PPS (months) 

 0 4 8 12 16 20 24 

90% 

85% 

80% 

Broglio, Berry. Detecting an overall survival benefit that is derived from progression-free 

survival. JNCI 2009;101(23):1642–9, by permission of Oxford University Press 



EMBRACE:   
Eisai Metastatic Breast Cancer Study Assessing 

Physician’s Choice Vs. Eribulin 

Patients (n=762) 

● Locally recurrent or MBC 

● 2–5 prior chemotherapies  
- ≥ 2 for advanced disease 

- Prior anthracycline and 

taxane 

● Progression ≤ 6 months of 

last chemotherapy 

● Neuropathy ≤ grade 2 

● ECOG ≤ 2 

Eribulin mesylate (n=508) 

1.4 mg/m2* IV over  

2-5 minutes on Day 1,8 q21 days 

TPC (n=254):  

● Any monotherapy (cytotoxic, 

hormonal, biological)**; or 

● Palliative treatment; or 

● Radiotherapy 

RANDOMISATION 2:1 

*Equivalent to 1.23 mg/m2 eribulin 

**Approved for treatment of cancer and administered according to local practice 

Exploratory subgroups: Hormone receptor expression status (ER, PgR, HER2, triple-negative); number of organs involved; 
sites of disease 

 

Global, open-label, randomised, phase III study 

 

 
Primary Endpoint: 

● OS 

 

Secondary Endpoints: 

● PFS 

● ORR 

● Safety 

Cortes J, et al. Lancet. 2011 

Stratification: 

 Geographical region 

 Prior capecitabine 

 HER2 status  

ECOG, Eastern Cooperative Oncology Group performance status; HER2, human epidermal growth factor receptor type 2; ER, estrogen receptor; 

HER2/neu, human epidermal growth factor receptor 2; PgR, progesterone receptor 



Time (months) 

TPC (n=254) 

Eribulin (n=508) 54.5% 

1-year survival 

42.8% 
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Median 13.2 months 

TPC 

Median 10.6 months 

HR* 0.81 (95% CI 0.68, 0.96) 

Nominal p value=0.014 

28 30 32 34 

Reduction of risk of death = 19% 

Cortes J, et al. Lancet 2011   





Timelines of Biologic Breast Cancer Subclassification 

Harbeck N, et al. J Clin Oncol 2012 



Clinically Targetable Pathways in Breast Cancer 



Adaptive Studies 

Kim ES. et al. Cancer Discovery 

2011 



ISPY-2 Trial 







 

But why think, why not try the experiment? 
     John Hunter, 1775 



Grazie 



Back-up 



Getting Started 

• Learn your subject 

 

• Read, Read, Read 

 

• Start general and then focus 

 

• Begin with the problem 


