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Who we Are

ω Eli Lilly and Company (Lilly) is a pharmaceutical company with 
headquarters located in Indianapolis, Indiana (US):

ς Aim: makes medicines that help people live longer, healthier, more active 
lives.

ω Founded by pharmaceutical chemist, Colonel Eli Lilly, in 1876:

ς Produced the first commercially available Insulin product for treatment of 
diabetes

ω A Fortune 500 company, with a revenue of US$20 billion in 2008*

ς 148th largest company in the USA

ς 10th largest [global] pharmaceutical company

* Wikipedia
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What we Like About Working at Lilly

ω Flexible working hours 

ω Ability to work from home 1 day per week

ω Frequent teleconference-mediated discussions with colleagues in other 
countries

ω Opportunities to attend conferences

ω Access to company-wide expertise, consisting of approximately 300 
Statisticians

ω Cross-functional work

ω Opportunities for career development
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Research and Development (R&D) @ Lilly

ω US

ω Japan

ω EuMedInformation Sciences (EuMIS)

ω Inter-Continental  Information Sciences (ICIS)

ς Statistics

ς Scientific Communications (Medical Writing)

ςData Management

ς Project Management
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Regions Supported by ICIS (in yellow)
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Types of Study in Pharmaceutical Statistics

ω Clinical Trials:

ς A clinical trial is an experiment testing a medical treatment on human 
subjects. 
[Clinical Trials: A MethodologicPerspective, Steven Piantadosi, 2005]

ω Observational Studies:

ς A study that has no experimental intervention but just observes what happens 
to a group of subjects. 
[Dictionary for Clinical Trials, Simon Day, 1999]
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Clinical Trials Phase I - IV

ω Phase I:

ς A small group (usually 20-80) of healthy volunteers

ςMain objective: test the safety of the new drug & find out how it is processed 
by the body

ω Phase II (exploratory):

ςOnce safety is established, test the drug in a larger group of selected patients 
(usually up to 300)

ς Assess the efficacy and safety of the drug in patients

ω Phase III (confirmatory):

ς Large-scale multicentretrials with many more patients

ς Provides statistically significant data to support a drug's safety and efficacy

ω Phase IV:

ς After the drug is approved and in the market, continue to monitor for safety

ς Real world effectiveness 

ς Meeting local requirements for label use
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Clinical Trials vs Observational Studies

Observational Studies Clinical Trials

Naturalistic (no interventions) Designedexperiments (randomised)

Mostly done tosupport reimbursement 
decisions & understanding real world use

Amust for registrations (regulatory 
requirement)

Difficult to drawassociations/causations Can draw associations/causations

Patients may switch treatmentduring 
study period

Treatment is pre-determined by 
randomisation

ά{ƛƳǇƭŜέ ŜȄǇŜǊƛƳŜƴǘŀƭ ŘŜǎƛƎƴ ōǳǘ 
complex analyses

Complex experimental design but 
άǎƛƳǇƭŜέ ŀƴŀƭȅǎŜǎ

Observational studies are not alternatives to clinical 
trials, they produce complementary evidence.
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ICIS Statistics Therapeutic Areas

ω Main therapeutic areas:

ςNeuroscience (where Kevin is):

ωSchizophrenia

ωMajor Depressive Disorders

ωBipolar Disorder

ωAttention Deficit Hyperactivity Disorder (ADHD)

ςOncology (where Nick is):

ωNon-Small Cell Lung Cancer (NSCLC)

ωBreast Cancer

ωCervical cancer

ωGastric cancer

ς Endocrine & Osteoporosis:

ωType I and Type II Diabetes

ωOsteoporosis

ςCardiovascular:

ωAcute Coronary Syndrome

ωErectile Dysfunction 10



Roles in ICIS Statistics

ω Project Statistician

ςDesign studies

ς Sample size calculations

ςWrite Statistical Analyses Plan (SAP)

ςCollaborate with medical writers to publish results

ω Statistical Analyst

ς Programming & validation

ςCollaborate with data management to ensure quality and integrity of data

ςCollaborate with outsourcing partners

ω Both roles interact with other functions:

ςMedical (e.g. Physicians)

ςMarketing

ςHealth Outcomes
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Examples of Statistical Analyses

ω Summary Statistics

ς PROC FREQ

ς PROC MEANS

ς PROC UNIVARIATE

ω Survival Models

ς PROC LIFETEST

ς PROC PHREG

ω Regression Models

ς PROC ANOVA

ς PROC GENMOD

ω Mixed Models Repeated Measures (MMRM)

ς PROC MIXED

ς PROC GLIMMIX
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Survival Analysis ɀIntroduction

ω The standardstatistical method for analysingOncology (Cancer) 
Randomized Controlled Trials (RCT)!

ω Used when the focus is on the time until an event of interest occurs (eg. 
death, disease progression).

ω Uniqueness of the analysis: censoringof event times (ie. partial 
observance of event times for those still alive) 

ω ά{ǳǊǾƛǾŀƭ ŀƴŀƭȅǎƛǎέ ōŜŎŀǳǎŜΣ ƘƛǎǘƻǊƛŎŀƭƭȅΣ ǘƘŜ ǘŜŎƘƴƛǉǳŜ ǿŀǎ ǳǎŜŘ ǘƻ 
analyze time to death.
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ω Nowadays, the technique is being applied in various fields, including:

- education (time to degree completion);

- engineering (time to equipment failure);

- economics (time until the next financial crisis);

- sociology (time to divorce);

- justice (time to recidivism), etc.

ω ά9ŀǎƛƭȅέ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ {!{ ǳǎƛƴƎ twh/ [LC9¢9{¢ ŀƴŘ twh/ tIw9DΦ

Survival Analysis ɀIntroduction (continued)
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Survival Analysis in Oncology

ω In order to register a new (experimental) drug in a country,                
Overall Survival (time to death) is generally selected as the main study 
objective.

ω Rationale:

- measure of clinical benefit;

- death is an unarguable/objective endpoint;

- death time precisely measured in days (if not hours!), and

- universally observed (eg. Death Registry). 
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ω The Question:

Does treatment A (eg. new treatment) prolong survival times as 
compared to treatment B (eg. placebo)?

ω The Answer:

[ŜǘΩǎ ƘŀǾŜ ŀ ƭƻƻƪ ŀǘ ǘƘŜ survival experience in both treatment groups 
AND use some statsto determine whether the observed difference is 
ƭƛƪŜƭȅ ǘƻ ōŜ άǊŜŀƭέΦ 

Survival Analysis in Oncology (continued)
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Survival Analysis in Oncology ɀKaplan -Meier Method

ω To graphicallyrepresent the survival experience of a cohort of patients, 
we use the so-called Kaplan-Meier method.  

Å This tells us ςfor each treatment 
group:

the probabilityof surviving beyond 
various time points.

ÅFor instance, the 2-month survival 
probabilityfor treatment A is 80%.
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ÅOf special interest is the median overall 
survival (median time to death), which 
is:

- 4 months for treatment B, and

- 6 months for treatment A.

ÅBased on the graph we see that 
patients on treatment A seemto live 
longerthan patients on treatment B.

Survival Analysis in Oncology ɀKaplan -Meier Method
(continued)
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ω We saw previously that there seemsto be a survival advantage in 
treatment A over treatment B.

ω Q: Is this observed difference due (attributable) to chance?

ω A: The log-rank test.

- A statisticallysignificantlog-rank test enables us to rule out that chance is 
a plausible explanation of the result.

- Therefore, the observed survival advantage is likely to be real, ie. due to 
the administration of the new treatment.

Survival Analysis in Oncology ɀLog-Rank Test 
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ω Possible extensionsof the log-rank test:

- Modellingof survival data: the so-called Cox Proportional Hazards 
Model.

- This tells you:

i) whether or not the curves are statistically different; 

ii) if so, by how much(hazards ratios).

Survival Analysis in Oncology ɀLog-Rank Test 
(continued) 
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Impact of Our Work

ω Improve patient outcomes through new and innovative medicines 

ω Providing access of medications

ςDrug registration

ςReimbursement submission (e.g. PBS in Australia)

ω Informing patients prescribers and payers

ςContribution to medical community by publication in medical journals

ςContribution to conferences 
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