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Studies

(UoA, Dptm of Mathematics)

* 1988-1992 : B.Sc. in Mathematics, University of Athens.
* 1992-1993: Ph.D. preparatory courses and exams

* 1993-1997:
* M.Sc. in Statistics and Operational Research

* Ph.D. “Study of enumerator variables in sequencies of trials using a
Markov Chain embedding technique and applications”

(Professor M.V.Koutras)

Practical experience: teaching in UoA and ESI seminars of Statistical software
exercises




Annals
of }he Institute

Academic achievements (Ph.D.)

* Koutras, M.V. and Alexandrou V.A., 1995, "Runs, scans and Urn model distributions:
A unified Markov chain approach”, Annals of the Institute of Statistical Mathematics,

47, PpP. 743-766.

. ~ STATISTICS &
* Koutras, M.V. and Alexandrou, V.A., 1997. "Non-parametric randomness tests PROBABILITY

based on success runs of fixed length," Statistics & Probability Letters, Elsevier, vol.
32(4), PP- 393-404.

* Koutras, M.V. and Alexandrou V.A., 1997, "Sooner Waiting Time Problems in a
Sequence of Trinary Trials”, Journal of Applied Probability, Vol. 34, No. 3, pp. 593-609.



https://link.springer.com/journal/10463
https://ideas.repec.org/a/eee/stapro/v32y1997i4p393-404.html
https://ideas.repec.org/a/eee/stapro/v32y1997i4p393-404.html
https://ideas.repec.org/a/eee/stapro/v32y1997i4p393-404.html
https://ideas.repec.org/a/eee/stapro/v32y1997i4p393-404.html
https://ideas.repec.org/s/eee/stapro.html

Journey in the industry (banking and pharma, Italy and Switzerland)

European Commission (North Italy) — Post-Doc researcher on data on frauds, e
import/export and clearance of accounts —first practical experience of applied
methodologies, SAS software

Roche (Basel): First pharma experience —Oncologic projects statistics and
programming

CroAlliance (South Switzerland) — CRO pharma - building and management of a
biostatistics and Data Management team

BSi Bank (currently EFG bank, Lugano) — Risk Manager, modeling of credit
portfolio and AUM portfolio stress testing, Basel Il implementation projects

Helsinn Healthcare (Lugano) — pharma company - Clinical programmer :
integration of studies, CDISC compliance, CRO overview

Novocure (Baar, Zug) — device oncologic company - Lead Clinical statistical
programmer: clinical trials, internal and external requests, reports, SOP and
regulatory requests.




Important tools obtained from the PhD experience and academic years

My Ph.D. experience and academic years shaped my choices and contributed to build the
professional | am today. How?

* Independent, hard work and team player. By mainly working in the environment of
the industry and with ethics, something not to be taken for granted.

* Focus on research and excel intellectual curiosity. The years spent in the treatment of
oncology where new studies had to be developed to comfort the painful days of the
cancer patients and improve the overall quality of life.

Dedicate with passion to achieve impossible, never give up. A true challenge for me
was to organize in an international group of Biostatistics and Data Management at a
small Clinical Research Organization (CRO) to support Clinical trials of mainly early
stages, reporting the safety and the bioavailability or efficacy in phase I-1ll studies.

SOLUTION




Important tools obtained from the PhD experience and
academic years (cont.)

Open my horizons, always willing to learn and explore thrive with no borders. Applying
Risk management concepts of a bank securing the finances of the investors.

Think analytical and be able to synthesize while treating big data into useful
information. At all occasions, big data, especially at the level European Commission had to
be treated and characterized in order to give meaning to our research projects.




Pharma

Data

Objectives

Counterparties

Patients’ medical data

VS. Banking

Wealth management

Better health conditions,
Cure, Survival.
Approval of drugs/devices

Portfolio Management, Credits,
Compliance to Surviliance
Authorities

Methods

Patients, Physicians, Marketing,
Commercial. Authorities (FDA;
EMEA, PNMA, PMDA)

Clients, Companies, Financial
institutes, FINMA (CH)

Clinical Study Reports
Investigator Brochure
Safety reports
Reimburshments

Risk Reports (+Stress testing)
Financial instruments registry
Basel Il calculations of FP
Credit client profiles for PD, LGD

Tool: SAS
software

Parametric/non-parametric tests
Survival analysis
Imputation methods
Lognormal regression
Repeated measures

Extensive Data Elaboration
Regression
Modeling




Pharma industry -> personally a Strong motivation = Helping Patients

Clinical Trials
Brief introduction to Clinical Trials elements related to a biostatistician or Clinical programmer tasks _l_

Study Design: o

14
—
* Study Protocol -‘—u

* Design of the study, planning visits, sample size, randomization plan, statistical methods

Statistical Analysis Plan (detailed statistical methods e.g. imputation methods for missing data, survival
analysis, tests of comparison, etc.)

Chase Rgp)ort Form (Form filled in by the Investigator of the study with all the data we want to capture for
the study

Study Results:

. Clicr;il;al_ Study Report : Summary of the results of the study, efficacy and safety, based on tables, figures
and listings




 DATA are important
* DATA compliance is a MUST
« DATA Quality is everything !

Example of a CRF page

DM=Demographics
SC=Subject Characteristics

Data elaboration/flow

eCRF (Case Report Form)

1. - Date of Birth |BRTHDTC

Data issues / CDISC compliance 2. - Age |[AGE Fixed Unit: years

. Age unit (years) |JAGEU years
Data transformation 3. - What was the participant's sex at birth? Female .

Maleo

SDTM (Study Data sets)

ADaM (Analysis Datasets)




Methodologies in Pharma/Device industry

(example from CDISC site)

Table 1.2.1 Common Statistical Analysis Methods

Analysis Method

Example(s) in document that support the analysis

ly Used Statistical Analysis Methods Version 1.0

Analysis of Covariance
(ANCOVA)

Example 1 (Basic ANCOVA)

Analysis of Variance (ANOVA)

Example 3 (Repeated Measures ANOVA)
Example 6 (Multivaniate ANOVA)

Chi-squared

Example 2 (Categorical Analysis)

Chi-squared, Corrected

Example 2 (Categorical Analysis)

Cochran-Mantel-Haenszel
Mantel Haenszel

Example 2 (Categorical Analysis, the stratification factor would be an additional
column 1 the BDS dataset)
Example 8 (Categorical Analysis, using criteria)

Fisher’s Exact

Example 2 (Categorical Analysis)

Kruskal-Wallis

Example 1 (Basic ANCOVA)

Log Rank

Refer to The ADaM Basic Data Structure Applied to Time-to-Event Analyses
(www.cdisc.org/adam)

McMNemar

Example 8 (Categorical Analysis, using criteria) — if the values being compared
are the baseline and a post-baseline assessment (BASEC and AVALC).

If the values being compared are from two different records (e.g., one is not
baseline). then a BDS dataset will not be analysis-ready, as a transpose of the
data would be requared. Refer to Table 2.6.3 2 for an illustration.

Mixed Models Analysis

Example 3 (Repeated Measures ANOVA)
Example 7 (Repeated Measures Analysis for a cross-over study)

Regression, Cox

Refer to The ADaM Basic Data Structure Applied to Time-ro-Event Analyses
(www.cdisc.org/adam), specifically the Cox Regression example

Regression, Linear

Example 3 (Repeated Measures ANOVA)

Regression. Logistic

Example 5 (Logistic Regression Analysis)

Sign Test

Example 1 (Basic ANCOVA)

t-Test, 1-sided

Example 1 (Basic ANCOVA)

t-Test, 2-sided

Example 1 (Basic ANCOVA)

Wilcozon (Mann-Whitnev)

Example 1 (Basic ANCOVA)

€ CDIsC

Analysis Data Model (ADaM)

Examples in Commonly Used Statistical
Analysis Methods

Prepared by the
CDISC Analysis Data Model Team




Survival Analysis (1/4)

Survival Analysis, also called as Time to Event analysis, is a group of statistical methods in which the variable under
study is the time until an event occurs. Traditionally this was the survival of patients, in the pharma context, i.e. for
example, comparing the efficacy of two drugs regarding mortality. Time can be in hours, days, week, months, etc.
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Survival Analysis (2/4)

Non parametric methods :

an estimate of S(t) is calculated without any assumption on the probability density function of T

=>Kaplan-Meier method

For times to event for K patients: ta1 < t2 < ---<tK

For each timetj:

* njpatients at risk (did not have an event until time tj)

* dj patients that have the event at time tj

Estimate KM of the value of S(t) at time t:

Probability of the event for a patient at time

tj, knowing that it survived until time tj

d.

P(T=¢|T=>t)=-2
n;j

Probability of surviving at time tj, knowing

that it survived until time tj

d:
P(T>¢|T=¢)=1-=2
n;j

S(t) = P( ﬂ {T>¢|T =t} = 1_[ P(T>|T = ¢) = 1_[ [

jitjst jitjst




Survival Analysis (3/4)

Example of a survival analysis (time window of 12 months and 5 patients) :

Time

(1)

O |

4 1
= (1-3)=05333

> 13 5

Censored

2 dat
> ata

5

Patient 1: Died at time t1 - >1-(1/5)=0.80 oy EE—
Patient 2: Censored between t1 and t2 5 g (1 —%) 1 —%)
Patient3 : Died at time t2 ->(4/5)x(1-1/3)=0.5333 1 2666

Patient 4: Died at time t3->4/5.(1-1/3)(2-1/2)=0.266
Patient 5: Censored at the end of time of observation




Survival Analysis (4/4)

KM: survival curves Kaplan-Meier survival curves

BMI <30

0 5 10 15 20
t [years]
Log-rank test: The null hypothesis is that there is no tendency for one group to survive less than the other.

A log-rank test was calculated to see if there was a difference between groups A and B in terms of the
distribution of time until the event occurs.

Comparison of survival curves (e.g. for two classes of BMI)

Cox regression: In the case where other factors as e.g. the "BMI" and the "age" were selected, the Cox
regression is calculated. Then you can read whether the factors have a significant influence or not.




Survival Analysis (summary 1)

What it measures

* Time to event: The core focus is the duration between the start of the study (e.g., diagnosis, treatment start) and a
specific event.

* Events of interest: While originally focused on death, it's now used for various outcomes like disease remission,
relapse, or even a positive event like returning to work.

Handling censored data

What it is: Data where the event of interest has not occurred for a subject by the end of the study or because the
patient dropped out of the study for reasons unrelated to the outcome.

Why it's important: Survival analysis is designed to use this partial information, rather than ignoring the subjects.

How it's treated: Censored subjects are included in the analysis for the duration they were observed, and their data
informs the probability calculations.

Evaluating treatment effectiveness: Survival analysis compares the time-to-event outcomes between a treatment
group and a control group to see if the new therapy significantly extends survival or delays a negative event.

Understanding disease progression: It helps researchers understand how long it takes for a disease to progress or
relapse in patients receiving different treatments.

Identifying risk factors: The Cox model is used to identify which patient characteristics (covariates) are associated
with an increased or decreased risk of the event, such as the hazard ratio quantifying the risk.



https://www.google.com/search?q=Cox+model&rlz=1C1GCEU_deCH1084CH1084&oq=survival+analysis+in+pharma&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRifBTIHCAYQIRiPAtIBCDQzNzRqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfCTAiauydMgWDr0n1fI0LW6ZD_AqazCylfLjIbjMAdnnH_vXFzhNjwi5GJgwHCVZpXm9x3YR2yc_4PfYVaJcN9FQdDNuVQ-IijtxJLWLJZxIttfSBMlGGO57JDRh83c1s4&csui=3&ved=2ahUKEwiY-YC-pr-QAxU7zQIHHdeAIEQQgK4QegQIAxAD
https://www.google.com/search?q=Cox+model&rlz=1C1GCEU_deCH1084CH1084&oq=survival+analysis+in+pharma&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRigATIHCAUQIRifBTIHCAYQIRiPAtIBCDQzNzRqMGo3qAIAsAIA&sourceid=chrome&ie=UTF-8&mstk=AUtExfCTAiauydMgWDr0n1fI0LW6ZD_AqazCylfLjIbjMAdnnH_vXFzhNjwi5GJgwHCVZpXm9x3YR2yc_4PfYVaJcN9FQdDNuVQ-IijtxJLWLJZxIttfSBMlGGO57JDRh83c1s4&csui=3&ved=2ahUKEwiY-YC-pr-QAxU7zQIHHdeAIEQQgK4QegQIAxAD

Survival Analysis (Summary 2)

Key techniques

* Kaplan-Meier estimator: A non-parametric method to estimate the survival function, which plots the
probability of survival over time.
Survival curves: Visual representations of the Kaplan-Meier estimate, showing a step-wise decrease in
survival probability over time. The curves can be compared between different treatment groups.
Log-rank test: A statistical test used to compare two or more survival curves to see if there is a significant
difference in survival between the groups.

Cox proportional hazards model: A regression model that allows researchers to assess the effect of different
covariates (like age, sex, or treatment type) on the hazard rate (instantaneous risk of the event) over time,
while accounting for censoring.

How it's used

« Comparing treatments: To determine if a new drug or therapy significantly increases survival time or delays
disease progression compared to a control group.

Risk assessment: To understand factors that influence the time to an event and to identify high-risk patient

groups.
* Predicting outcomes: To estimate the probability of survival at different time points, which can aid in patient
counseling and clinical decision-making.




Survival Analysis (example and code)

SAS code
PERFORM SURVIVAL ANALYSIS FOR CLINICAL TRIALS USING ODS - — WUSS 2002
THIS IS A SAMPLE KAPLAN —-MEIER CURVE GENERATED FROM DUMMY DATA (N=200)
Median Survival of 1 Is 22.5 (N=100)
Median Survival of 2 is 8.3 (N=100)

LINE = 1 COLOR = BLUE
WIDTH = 1 V = CIRCLE;
LINE = 4 COLOR = RED

WIDTH = 1 ¥V = TRIANGLE;

FROC LIFETEST DATR = SURVSAMP NOPRINT PLOT =
{5} CEMSORSYMBOL = ' ';

TIME SURVTIME + CENSOR(1};
STRATA TREAT;
BUN;

STRATA:

O © & Censored TREAT=1
—=-——" TREAT=2

# = = Censored TREAT=2
P value from Log—Rank Test: <.0001

SOURCE: WUSS2002_SURVIVAL_ODS.SAS WCHENG (26JUN2002 18:21)




Challenging Methodologies in Pharma/Device industry

Ability to transform a formula from an article into code/concrete analysis

Poolability analysis (checks whether the results are robust, e.g. the same for different countries or
regions, gender, etc.)

Sensitivity analysis (methodologies of imputing of missing data)

Guideline updates (keep updated on the methodologies and regulatory requests)




Take-away points for successful experiences

Robust studies (solid background) —> AUEB statistics = a very good choice !
Certifications (Academical or Coursera, etc.)

Languages (at least solid knowledge of English)

Statistical Software skills (SAS, R, Python, etc.)

Attitude : motivated, passionate in your field

Soft skills (dedication, trust, problem solving and intellectual curiosity)
Specialization (e.g. clinical programmer/biostatistician)
Linkedin profile updated

Direct Link to Swiss industry : M.Sc. or projects in Swiss Uni and two federal polytechnics: ETH,
EPFL for internships with Swiss companies




Thoughts on Soft skills

Quiz: what is your dream work ?

(undestand your streghts, skills and career path)

e.g. Career test question number 1 from Coursera
1. Your ideal work environment is one where:

Quiet focused spaces

Strategy rooms and boardrooms
Care centered activities

Open creative studios

Hands on technical workspaces
Team collaboration hubs




Biz Library example - Soft Skills assessment (https://www.bizlibrary.com/soft-skills-assessment/)

When others are debating something, | can understand the viewpoints of all sides, whether or not | agree with them.

Very Rarely Rarely Sometimes Often Very Often

| find ways to compromise so everyone involved in a conflict is satisfied with the solution.

Very Rarely Rarely Sometimes Often Very Often

| look for more efficient ways to do things.

Very Rarely Rarely Sometimes Often Very Often

| follow up on my solutions to problems to see if the effects were positive.

Very Rarely Rarely Sometimes Often Very Often

After someone speaks to me, | think of open-ended questions to ask them.

Very Rarely Rarely Sometimes Often Very Often




References and additional reading links

CDISC standards and common analyses methods
https://www.cdisc.org/standards/foundational/sdtm

httpﬁ://(jWWW.Cdisc.org/standards/foundational/adam/adam-examples-commonIy-used-statistical-anaIysis-
methods

Methodological and practical aspects of survival analysis:
https://stats.oarc.ucla.edu/sas/seminars/sas-survival/
https://[pmc.ncbi.nlm.nih.gov/articles/PMC3227332/pdf/PCR-2-145.pdf
https://www.lexjansen.com/wuss/2002/WUSS02024.pdf
https://stem.elearning.unipd.it/pluginfile.php/1010083/mod resource/content/4/teoria parte 14.pdf

Imputation of missing data/sensitivity:

httg:l)s://wwcvlvf.ema.europa.eu/en/documents/scientific-guideline/guideline-missinq-data-confirmatorv-clinicaI-
trials en.p - '

Soft skills
Personality Questionnaire - Example Questions | SHL Direct

Self-Esteem Test / Quiz | Psychology Today
Robson-Self-Concept-Questionnaire-and-norms.doc
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