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The following sequence of research activities begins the
process that results in discovery of new medicines: ‘ .

i

=i

> Target Identification
» Target Validation

- -» Lead identification C e
» Lead Optimization

|

\
=]

Drug development phases :- There are three major phases in
_drug development:

1) Pre-clinical research and am<m_ou302

2) Clinical research and development

3) After the compound is on the market, a possible “post
marketing™ phase
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Drug Discovery and Development
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The pre-clinical phase represents bench (in vitro) and then
animal testing, including kinetics, toxicity and carcinogenicity. In
the U.S., an investigational new drug application (IND) is
submitted to the Food and Drug Administration seeking
permission to begin the heavily regulated process of clinical
testing in human subjects. The clinical research (IND) phase
representing the time from beginning of human ftrials to the new
drug application (NDA) submission that seeks permission to
market the drug is by far the longest portion of the drug
development cycle and can last from 2 to 10 years. Phase | trials,
sometimes called, “first in human” trials, are generally conducted
on relatively small groups (typically 10 to 30) of healthy volunteers
(except for oncology drugs or other potentially toxic compounds)
in specialized units resembling small hospitals with 20 to 50
monitored beds. The “inpatient™ portion of Phase | trials usually
lasts from a day or two to a week (though follow up can lastup to

@ bomnf@ﬁ \m/,.f)) .
e h A:Iol .:).,/-’c:/ " V] W%ﬁa@ Wﬁ(.ﬂ/oQ!

men)  PreCe3s 1o be e e 25\Yab e
. DYodnt X ,%Tf;. o\ QreeX < Wo.uo/w\ﬁ Ko m
vl ke A:Pf.(,n ord oyuwha\(

" e fibs about a month), and are designed to assess the safety of a

bl . : . . .4__:@ compound and study its pharmacokinetics and
b — Thy 47?’». 1 basel : _ pharmacodynamics.

R4 5\ Chemy Ce ) chava Cheyisics A e Assuming a compound is shown to be safe for healthy subjects

ﬁ D \ and survives Phase |, then development proceeds to a series of

Phase Il trials. These trials typically enroll anywhere from about
20 or 30 patients up to a few hundred at most. These patients
usually have relatively “pure” form of the disease for which the
drug is intended. In other words, they suffer from as little other
intercurrent disease as possible, and the list of concomitant
medications they can be laking is usually restricted. For example,
patients with newly diagnosed, but untreated, diabetes, with no
evidence of end organ damage, would be used to test a new
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Cliniecal Research

Drug Discovery and Development

/

/" BRUG DEVFLOPMENT PROCESS/ | » -
/| ‘ | . _ antidiabetic agent. Phase |l trials tend to last only a few weeks to, 1S
INTRODUZTION : \ v at most, a few months. Initial Phase |1 trials (sometimes called,

€ entie progess £f taking a lla) are pilot trials to determine dose range. :

They tend to be conducted at specialized centers, like university "
medical centers, by specialized investigators, such as medical |
school faculty For example, patients with newly diagnosed, but .
untreated, diabetes, with no evidence of end organ damage, ,
would be used to test a new antidiabetic agent. Phase Il trials - |
tend to last only a few weeks to, at most, a few months. Initial 4
Phase Il trials (sometimes called, lla) are pilot trials to determine _
dose range. They tend to be conducted at specialized centers, i
like university medical centers, by specialized investigators, such - .. _,,
as medical school faculty. Phase |1l trials are conducted on larger .
group of population. Phase IV trails which are called as Post-
marketing phase trails are conducted after the drug has been
\introduced into the market. .
Q. ofwin dfenay fhrmplgial afie staly W
APPROACHES OF DRUG DISCOVERY : n:,U Vrﬁ%w:ﬂﬂ.r o
Pharmacological roach: A R 11
The first step in the process of drug discovery is to identify a _
molecular target that is associated with a particular disease. The "
next step is to establish that modulation or intervention of the Lo
function of the chosen target is associated with a reversal of the
disease process. The research in integrative cell signaling and
neuroscience programs in the Department of Pharmacology offers
a wealth of novel molecular targets to consider for therapeutic in
intervention. Once a particular target is selected, a number of

Pharma Dost | Eii.v:mqamooua.iaa V

analysis and
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The foligwing//sequefice of respdrch acivitias begins the
asultsin discovery of new mMedicines:

?.\.Ec ificatign
\ cﬂ
Shases in

\

Drug/developmént phases :/ There are three majo

drug| development:

1)|Pre-Efinical research/and devg 6pment
Clinical research and devejgpment
) After the compound is op'the market, 4 possible “post — _

marketing” phase -
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Drug Discovery and Development

approaches may be taken to modulate or interfere with the
biological function. These approaches might include the use of
small molecules or protein biclogicals such as monoclonal
antibodies that alter biological activity. These efforts are aided by
the Yale West Campus screening facilities: High Throughput Cell
Biology (HTCB) that offers screening with RNAi and the Small
Molecule Discovery Center that provides access to libraries of
unique small molecules. We work closely with the Structural
Biology program in Pharmacology to obtain the detailed three-
dimensional structure of the target along with novel ligands as
lead compounds that affect function. Structural biology also
assists in lead optimization to obtain candidate compounds that
are suitable for further investigation. Possible candidate
molecules are further examined in preclinical studies and the
most pro missing compounds would ultimately be examined in
clinical trials in humans. Our department offers a number of
courses to provide an understanding of how the drug discovery
process works from <he. identification of molecular targets and

*" therapeutic candidates to the design of clinical trials in humans

As compounds progress through the Athersys tier system, we
have obtained information related to compound specificity,
selectivity, half-life and disposition in animals, toxicological
properties, and efficacy in disease models. Athersys has applied
a rigorous pharmacological testing, including testing for effects on
liver enzymes, specific cardiac channels, and a large number of
unrelated targels where interactions might be problematic. In
addition, the company has evaluated the effects of compounds on
animal behavioral endpoints, organ pathology and cardiovascular

Pharma Dost | www.PharmaDost.info H
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Drug Discovery and Development

function to further increase confidence that a compound will be
safe and efficacious.

Although basic toxicology parameters will have been assessed in
lead optimization series of in vitro and in vivo studies will be
performed in the development phase, usually to registration
standards and protocols, in order to fully determine the toxicity
profile and therapeutic index, maximum doses for safe
administration etc. These will usually be performed in at least two
species and should determine both specific (mechanism related)
and non-specific (chemical) side effects which could limit the safe
dose which can be used in man. If the mechanism is human
specific and doesn't occur in man these studies will be limited to
non-specific toxicology with ex-vivo human studies etc being
implemented to assess the mechanism related effects. The
duration and number of dose levels used in these studies will be
determined by the drug exposure, length and protocols of the
proposed initial (Phase I/ll) clinical studies in man.

Studies will also be performed to assess the broader safety
effects such as behavioral and physiological effects in VIVO.

For the most part, the current approaches to toxicity testing and
safety assessment rely on a complex array of traditional studies
that evaluate observable outcomes in whole animals, such as
clinical signs or pathologicai changes that are indicative of a
disease state. As noted by MacDonald and Robertson, "The
approaches that have been taken to assess human risk of

Pharma Dost | www.PharmaDost.info E
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“ ' B
adverse effects from chemical exposure have changed very little . % v .74.— oS .ﬁc. %., G —o @., __.‘7/ , m.*.crpf n% »,

over the last several decades.’ For example, “The global MHnjH.
regulatory requirements for registration of new human ,

pharmaceutical chemicals—the data requirements have changed
very little since their establishment three and sometimes four
decades ago despite the dramatic advances in the sciences that

are used for this activity.”

1. Most of the toxicology tools used for regulatory assessment
rely on high-dose animal studies and default extrapolation
procedures, and have remained relatively unchanged for
decades, despite the scientific revolutions of the past half-
century.

2. Indeed, when the FDA released its strategic plan in August
2011, the need to modernize toxicology to enhance product
safety was the first of eight science priority areas identified

Drug Discovery and Development
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2. Indeed,| when the FDA peleased itd s ategic plan in August

20 r. tie need to modernize toxicotogy to enhance u.BacQ
safety was the first of eight science priority areas identified

Drug characterization:

It is recognized that drug candidates with drug-like properties are
more likely to make into market. Thus drug like property
assessment has been integrated into the current drug discovery

and development process.

Research has shown that these physico-chemical properties are

closely related to drug’s absorption, distribution, metabolism and

g excretion (ADME). They, together play important roles in the
. absorption and bioavailability of drug candidates. Early
assessments of these properties in drug discovery can help

i

Lodion  Tetnig

pment
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Drug Discovery and Development

project teams find potential PK issues, optimize chemical series
and avoid promoting “problematic” compounds to development

Drug Characterization involves finding of biological and

physiochemical properties of potential drug molecules.
@ < Biological Characterization
\ Interaction of drug molecule with Biological systems
\\ Ex- Receptor binding, Enzyme inhibition
/ @ < Physiochemical Characterization
! Physical and chemical characteristics of potential drug
—,, Ex- Soluability, PKa
X-ray, NMR,IR,UV-VIS MS PET
/.
@ ~ Biological Characterization: to

It is needed to assess whether the molecule will likely ‘owork in
humans.

Goals :

1. To find Efficacy
2. Asses Toxic Effects

Further Divided into

A. Biochemical Assay
B. Cellular Assay
C.System/Whole Animal assay

Pharma Dost | www.PharmaDost.info &4
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A.Biochemical Assay
» Mechanism of action at molecular level
» Receptor binding assay's {Affinity and selectivity)
» Metabolic Processing

B.Cellular Assay
> Cellular Cultures: Cell penetration Receptor activity,
Transport
> Isolated Tissues : Effects on specific tissues,Possible toxicity
> Liver tissues : Drug metabolism drug interaction

C. System/Whole animal Assay

> Rat,Mouse : Toxicity, LD50, Organ-Specific efficacy

» Dog,Rabbit,Guinea pig, Monkey -
Pharmacokinetics/Dynamics, BA, Toxicity.

> Lab Animal Models for disease: Efficacy and toxicity

@ » Physiochemical Characterization

Physical and chemical properties of a drug are critical for knowing
how it can be formulated/stored/administered

> Solubility

> PKa

» Partition coefficient: Octanol: water
~ Stability

Pharma Dost | www.PharmaDost.info
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> Chemical Structure: Mass Spectroscopy, NMR,X-Ray

Srystaitography
> Impurities : TLC,HPLC,GC, Mass Spectroscopy

( » Polymorphism
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Developability Assessment Supporting Drug Candidate
Selection

« Profiling of key Physicochemical Properties
« Biopharmaceutical Assessment

Pre-formulation

« Solubility, Stability, Dissolution Rate and Solid State _

! Propertiesi|
. Salt and Form Screening and Selection
| » Excepient|Compatibility

. Dosage Form _w_ommm:

" wnw?..n::o:m:,t .
“Non-Conventional wtur
» Formulation Un<m_on3m2_ Evaluation and mﬂl__n-cu

AL
worrood

Dosage form Design: Evolution of Dosage Form Needs
- Preclinical (Toxicology) Dosage Forms
- Biopharmaceulics .
- Emphasis.s on Exposure, High Drug o.ouco,m::mzo:
- Suspensions (NaCMC), Drug/Feed Mixtures
. mm-wwﬂw__nma Forms Qo.ocqc rree e ereemm .
Phase | Clinical Dosage Forms
« Biopharmaceutics - Simple, Flexible Dosing
- Single/Multiple Dose Tolerability Studies, Healthy Volunteers
_« Efficacy Marker -Proof of Concept, Attrition Curve
¢ « Solutions, Powder-in-a-Botlle, Hard Gelatin Capsules

Phase Il Clinical Dosage Forms
« Biopharmaceutics, Physico-Chemical, Processing -Larger

Longer Studies
. Patients, Dose Finding and Proof of Concept
- Blinded Capsules or Tablets —

Biopharmaceutical
« Mechanism of Action,Target Organ,Dose
(Potency)Permeability (Passive, Active, Efflux)
« Pharmacokinelics
- Absorption,Distribution,Metabolism,Distribution

1 - e T3 5

i

)

i

+ New indication

i

rrent . Orikertyy - Koy IND

IND (investigational new drug applicationj

company obtains permission to ship
investigators) before a marketing app

,d,m_q_ﬁ

" Change in the approve

44!
Bs:

1. Regular IND-

population.
2 Emergency IND:

« Emergency Us

1. Drug intended to treal or dia

The FDA reviews the IND applicaticn for s
, unreasonable risk. If the application is cleai

. i» The US,FDA investigational New Drug (IND) program
an experimental drug across s

lication for the drug has been approved
afcty to assure that research subjects wi
ed, the candidate drug usuaily enteis 2 Phase 1 clinical lrnal

« An Investigator IND is submilted by a physici

e investigaticn, and under whose immediate direc
administered or dispensed. A physician might subr

an unapproved drug, or 3n approved product for a

emergency situation that doec not allow time

Treatment IND is submitted for experiment
serious or immediately life-threatening con
and the FDA review takes place

2. No satisfactory alternative available.

3. Controlled clinical trials in
request to market as pending

4 Sponsor actively pursuing device m

5. Need FD
time for submission of an IND

4 route of administration or dosage level
Change in the approved patient population (e .y pediatric) or a popu
.+ (elderly, HIV positive, immunocemoromised)
“live - Significant change in the promotion of an approved drug

& IND allows the FDA to authorize use of an experimental dru!
for submission of an IND.

15 the means by which 2 pharmaceutical

tate lines (usually to climical

Il not be subjectesd lo

\alion at greater or increase of risk

an wiho both initiates and conducts an
tiori the investigations! drug 1s

nit a research IND to propose studying
new indication or in a new patient

g inan

al drugs showing promise in clinicai testing for
ditions while the final clinica! work is conducted

gnostic serous or life threatening condition

progress under IND or when trials completed & FDA review of

arketing approval with FDA

A authorization to use experimental drug in an emergency situation that does nol allow
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6. May be used for patients ineligible per existing study protocol (s), or if approvead study protoco

does not exist
«fategorias:

« Cornmercial

« Research (non-commercial)

> ADME is an abbreviation in pharmacokinetics and pharmacology for
"absorption, distribution, metabolism, and excretion," and describes the praem

IND application contents:

1. Cover sheet/ application form

« Required for initial IND& all subsequent submissions
Provides basIC inFo bout Sponser & submission contents
Must be signed & dated

>

disposition of a pharmaceutical compound within an organism.

Absorption:

For a compound to reach a tissue, it usually must be taken into the
bloodstream before being taken up by the target cells.

_..,f_.

Scanned by CamScanner

» Factors such as poor compound solubility, gastric emptying time, intestinal

« obligates sponser to comply with laws and regulations
transit time, chemical instability in the stomach, and inability to permeate

2. table of contents
] _

Te—

~ IR N

3. Introductory statement
« drug name, structure, pharmacological class ,development history
4 General investigational plan

« Summary of studies anticipated in first year
« Study rationale

5. Investigator brochure

o Package insert
¢ Early version contains more clinical data
« Later version more heavily weighted with clinical area

6. Protocols

e Must include at least initial protocol (No subjects , Eligibility requirements)

7. Chemistry , manufacturing and control info
8. pharmacology & toxicology info
9. previous human experience with drug

10. Additional information as required by FDA

« Drug dependency/abuse potential
« Radioactive drugs
¢ Pediatric drugs

. |

\

{

[ ]
SO aaya

|

e ==l = ==

»

>

the intestinal wall can all reduce the extent to which a drug is absorbed

after oral administration. Absorption critically determines the compound's

bioavailability.

Distribution:

Distribution is defined as the reversible transfer of a drug between one
compartment to another. .
The compound needs to be carried to its effector site, most often via the
bloodstream. From there, the compound may distribute into muscle and
organs, usually to differing extents. After entry into the systemic
circulation, either by intravascular injection or by absorption from any of
the <m1.o:m extracellular sites, the drug is subjected to numerous
distribution processes that tend to lower its plasma concentration.
factors: regional blood flow rates, molecular size, polarity and binding to
serum proteins, forming a complex.




Metabolism:

i ) > Compounds begin to break down as soon as they enter the body. The
majority of small-molecule drug metabolism is carried out in the liver by
redox enzymes, termed cytochrome P450 enzymes. As metabolism occurs,

“,,_ . the initial compound is converted to new compounds called metabolites.

4 When metabolites are pharmacologically inert, metabolism deactivates the

’ administered dose of parent drug and this usually reduces the effects on

. the body. Metabolites may also be pharmacologically active, sometimes

more so than the parent drug.

Excretion:

. » Compounds and their metabolites need to be removed from the body via

excretion, usually through the kidneys (urine) or in the feces. Unless

z excretion is complete, accumulation of foreign substances can adversely

B affect normal metabolism.

» The kidney is the most important site and it is where products are excreted
through urine.

» Biliary excretion or fecal excretion is the process that initiates in the liver

. and passes through to the gut until the products are finally excreted along

i with waste products or feces.

' > The last main method of excretion is through the lungs (e.g. anesthetic

_ : gases).
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Inclusion and exclusion criteria

»

”

»”

ld

the study

ark  exclusion

Sub gt

M Fe\egdiom

In a clinical trial, the investigators must specify Inclusion and exclusion crteria for
participation
Inclusion criteria characteristics that the prospective subjects must have if they are (o be
are included in the study, while exclusicn criteria are those charactenstics that disqualify
prospective subjects from inclusion in the study
Inclusion and exclusion criteria may include factors such as age. sex race ethnicity type
and stage of disease, the subject's previous treatment history, and the preserce of

absence (as in the case of the "healthy" or "control” subject) of other medical. psychosocial,
or emotional conditions.

» Defining inclusion and exclusion criteria increases the likelihood of producing -
reproducible results minimizes the likelihood of harin to the subjects. and guaids agansl
exploitation of vulnerable persons.

Example of inclusion criteria for a study of chemotherapy of breast cancer subjects might
be an postmenopausal women between the ages of 45 and 75 who have been diagnosed
with Stage I breast cancer. An exclusion criterion for this study might be abnormal renal
function tests. if the combination of study drugs includes one or more that is nephrotoxic

Zlable arc

» Inclusion and Exclusion criteria are a very important aspects of clinical research It helps

the researcher to take the precise decisions while including the subjects. thereby eventualy
impacting the analysis and interpretation of results in clinical research.

> Inclusion criteria provide a set of principles to screen potential candidates that could be

« The purpose of the study

« Trial Design
« Methodology

« Subject demography-
« Rationale for involve!

age, gender. occupation etc.
ment of subjects like pregnant women's, fetus. Children's and

prisoner who may be considered vulnerable candidate

included in a clinical research study. The inclusion criteria may differ for diverse studies
% Inclusion of the patienls widely depends on factors like:

» The process or the criteria that excludes certain group of people to be included in clinical

”

research.
Exclusion criteria widely depend on the following factors:

« The literature on the basis of sex/gender. race. and ethnicity

« Sample Size

« Feasibility of study
« Research Purpose

65
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@ Explain the role of BPOs in conducting clinical research in Inci

) market comprises services

> Role of business process outsourcing (BPO
and Contract

offered by Contract Manufacturing Organizations (CMOs)
Research Organizations (CROs) to the biotech pharmaceutical companies.

> Arise in demand for low-cost drugs, patent expirations and uncertain
economic conditions have compelled the pharmaceutical players to take
support of various outsourcing services. This support has facilitated pharma
players to streamline their value chain and focus more on its core
strategies. Pharmaceutical companies are now forming long term
partnership with the CROs and CMOs to share the costs involved in drug
discovery to post marketing approvals. Moreover, they are also leveraging
CROs and CMOs expertise such as use of novel technologies, trained staff
and previous experiences for effective outcomes.

> The research report on life sciences BPO provides detailed analysis of the
global market and helps in understanding the driving forces responsible for
the growth of this market. The report discusses the market of life sciences
BPO on the basis of different CRO and CMO services. The CRO services
comprises clinical data management, monitoring, medical writing,
regulatory services, pharmacovigilance, bio-statistics, drug discovery and
pre-clinical tests. The CMO services include API manufacturing, Finished
Dosage Formulation development and manufacturing and Packaging.

are

% G . en\sin  phuy 1 ad TZF AN NP W |\
HA_J Il

|

"PHASE |
¢ Itsalso called as study of human pharmacnlogy
- Firststage of testing in human subjects.
Objective: BRI
P

.Onum:maﬁuamm::mmm‘m" .
Eg v 2.o_mav___:‘o::ma_.:nosw_.miEn a:-aua

% *  Study on the drugs PK and PD of properties |
[ ] '

A sequence of single dose is used, th i
, the dose range i
animal toxicology tast B i et e frpm o

s ——— — — — —
* These experiments determines the maximum tolerated dose or non toxic. ,
effect level s

Method:

¢ subjects are 20-80 healthy volunteers.

* The subjects are divided into groups and the experimentation starts with
the group assigned to the lowest dose often the dose escalation
randomized design is used

* studies are kept under very close observation repeatedly questioned
regarding the onset of undesired signs or symptoms

* The volunteers undergo repeated sampling of biological fluids, in order to
build the p'kinetic profile of the drug under investigation.

* Ifthe researcher are satisfied with the Safety and tolerability of the first
dase, they move to the dose immediately above it, then to the third dose __ ‘

and so on. -

* The study ends when either a dose presenting side effects considered
unacceptable or the highest dose is reached.

[

.
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PHASE I

e Itis a Therapeutic Exploratory Trial consists of 20-300 Subjects.

* performed on patients affected by the diseas and study.
_ ¢ Generally the patient selected criteria for phase Il are more restrictive compared to
_ phase III, In the sense that subjects with serious or atypical forms of the disease and
| thosc with concomitant disease or laboratory abnormalities are generally excluded.

objectives:

| e Prove that the drug is active on relevani dynamic endpoint..
| e select the doses and the frequency of administration for the phase |1l
‘_ .o_u_.mnzémmazu_.as_maz__z%a.

— Phase Il is divided into Il Aand | B A_

/ S

1A ns

Aimed to aned drug efficacy, How well drug
wasw at the prescribed dose,

Aimed to aned drug requirement. How
much of the drug shoud be given.

Phase Il A
e proof of concept studies Il A is useful for dealing with an innovative compound.
e Aims to confirm mechanism of action.
* Itis based only in "proofs" in vitro and animal models.
¢ The sample Is rigorously selected in that subjects with a "pure" text book like clinical picture
are included.
o The chosen dose is the highest that can be administered based on phase | results,
o The proof of concept studies are generally small and complex.

S = =

— f__s,, Cay \ f </’ ...// 4.?.70

Advantage:
» the drug does not show a sulfficient pharmacodynamic action, it is pussibl to discontinue.

PHASE |1 B (SPECIAL STUDIES)
¢ Dose finding or dose-ranging studies.
e [tincludes:
o studiesin elderly patien
o Studies comparing different races
© Studies in patient with hepauc and renal insufficiency
© Studies evaluating interactions between the new drug and other drugs of common

use in the disease under study.
M tAmP 40
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* Designed to assess the safety, tolerability of the drug over a wide range

* Asequence of single dose is used, the dose range is determined from

* These experiments determines the maximum tolerated dose or non toxic

"PHASE -
® Its also called as study of human pharmacnlogy
First stage of testing In human subjects.
Objective:

doses

¢ Study on the drugs P and PD of properties
animal toxicology test
effect level

Phase Il A

® Itis a Therapeutic Exploratory Trial consists of 20-300 mm._E.w_ﬁ_ ’
¢ performed on patients affected by the diseas and study.

o proof of concept studies Il A is useful for dealing with an innovative compound.

= Aims to confirm mechanism of action.

e Itis based only in “proofs" in vitro and animal models.

e The sample is rigorously selected in that subjects with a "pure” text book like clinical picture
are included. [

The chosen dose is the highest that can be administered based on phase | results. '] (|
o The proof of concept studies are generally small and complex. i

PHASE 11 B (SPECIAL STUDIES)
* Dose finding or dose-ranging studies.
* Itincludes:

[e]
o
(o]
o

studies in elderly patien

Studies comparing different races

Studies in patient with hepauc and renal insufficiency

Studies evaluating interactions between the new drug andother dru
use in the disease under study.

of

Eslotidhhinon

dopp
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. - PHASENI

¢ Therapeutic Confirmatory
* phase Il are randomized controlled multicenter trials on large patient groups (300-3000) o
more depending upon the disease/medical condition studied.
* phase Il has two key goals: i
© 1.To demonstrate the therapeutic efficacy of the drug in representative a sample of
the population at which the treatment targeted.
© 2.Todemonstrate the safety and tolerability of the drug in a large sample of the
population at which the drug is targeted.

PHASE V-

s Methods of post-marketingsurveilance.
o 1> descriptive study:
® Case report
® (Case series
o 2> analytical studies:
® (Case-control
= Case-cohort
. = Cross-sectional
e Also called as safety surveillance.
Purpose:

e Detect any rare or long —term ADR in large population are large period of time that in not
possible in phase 1-3.

« Harmful effects discused by phase IV may result in drug being no longer sold or restricted
to certain use.

« Continue CT initiated in phase IIl.

_<._m§on_m of Randomization

» Randomization methods are used to randomly assigned participants to
either a treatment group or a control group.

> Randomization means that participants have an equal chance of being
allocated to different treatment groups. This method increases statistical
power and meets the assumption of equipoise in the randomly allocated

1. Simple randomization:

» Study participants are randomly assigned to equally sized

treatment groups.

In experimental research designs, simple randomization means
randomly assigning study participants to treatment groups so that
each group has the same number of participants. Equally allocating
study participants to treatment groups maximizes statistical power.
If there are 50 (N) number of subjects, the treatment plans are
divided equally ie, 25(n1) and 25 (n2). Such that n1+n2= N. The
envelopes with the treatment plans are labelled and shuffled. The
order of the envelopes give the order of treatment of subjects.

2. BLOCK RANDOMIZATION:

» Randomly assign study participants to treatment groups in small
blocks of four or six.

» Block randomization is commonly used in the two treatment
situation where sample sizes for the two treatments are to be equal
or approximately equal. The process involves recruiting participants
in short blocks and ensuring that half of the participants within each
block are allocated to treatment “A” and the other half to “B”.

Séahnéd by‘CarﬁS_éannér




\HIII o). Differena Dibwenn Prape Ta ad 2}

oy PHASE Il
3. STRATIFICATION: — . .
i ¢ Itis a Therapeutic Exploratory Trial consists of 20-300 Subjects.
- » performed on patients affected by the diseas and stud
i ici rata to represent i ‘ Y.
» Randomly assign study participants across st P wi * Generally the patient selected criteria for phase Il are more restrictive compared to
prognostic characteristics. : . phase __1. in the sense that subjects with serious or atypical forms of the disease and
> A stratification factor is a cate S_M.mn with concomitant disease or laboratory abnormalities are generally excluded.
objectives:

- i)
i patient population according to its levels e.g. .I‘L- = Prove that the drug is active on relevani dynamic endpoint..
=

gorical covariate which divides the

-sex, 2 levels: Male, Female * select the doses and the frequency of administration for the phase Iil.
-age, 3 levels: <40, 40-59, 2 60 years * Objective safety and tolerability data.

» The most important part of using stratified randomization is choosing : | — —=
_ the correct variable(s) by which to stratify study participants and l.:_ -
randomly assign them. Stratified randomization is a strong deterrent T Huw-”@ﬂ : mn_.—nm \ . m H.m
of confounding in applied research. - ; Y. Clinical trial
l.ll..% Phase IT Types:
4. Unequal allocation randomization: - UPhase IIA: Designed to assess dosing requirements
= =w QPhases I1B: Designed to study efficacy
- 8
. - . :
» Randomly assign study participants to unequally sized treatment _ l‘r Hrf Phase IA —
i groups. ==y EARLY PHASE
> is a method of randomly assigning study participants to treatment — .F Plios cllsicaindals v_;._.m __u_.__m>.mm .
. groups in a disproportionate fashion. Unequal allocation _ W = 20300 BATTRNTS votal clinical trials
randomization is used when the intervention, itself, is the focus of the \g . N it 50-300 PATIENTS
mi . «
¥ experiment. Essentially, you want more people to receive the =N mEmrm_wM_E:”u . . Multicentric
treatment so that treatment effects will be more precise and - __ standard drug comparison with a U_M_uc_”urm w%u %Mﬁ_n»am with a
placebo or s ar g

accurate. Ratios of allocation of 2:1, 3:1, and 4:1 to the treatment
group are acceptable. The effect of unequal allocation "plateaus” at

| the 4:1 level. When used with experimental research designs, unequal

, allocation randomization is used to study more serious disease states
that require stronger treatments. The side effects of promising

w treatments can also be studied using unequal allocation.

Scanned by CamScanner



ot o <t ST\ - . Nete =on  Cafe Comive)
Colbe: ZEH ihn@&.” M o

934??& Pafiand Who
oul (smm e <t inderesd

Whe densd e
hh& <)

\g?ﬁ ﬂv,“_mnbrw\ﬂ oY OC/—A Cerm € hﬁo)»«xo’v e,7a7

\oot  bar\C ﬂmfomﬂﬁﬁﬂfJ 1 Cmpare

S5 A stwd tha
w,wo&% oY
wikh Paxienk

(/F/lr A

o fﬁf:f,y the  cxposmre to @ i
faber i ﬂf\T:,ﬂ in fodn  9Yend 13
AT M j Ahe  TelXisnship belween

.;:P \.AFF’ 't 979 Yhe n».;.ﬂe/E

y (ge ond LniTe) mwsl he Gmpurgle
Aryr Yypet  to known ?s?é%d

Fadot 5 Swh Ay AYey sex, 0O Clapad fon
g OBV Shwd i are widel
ossess AW V,Sf/u A ?no:c.zw
from Cor ComiTel Sdadieyy ang

ﬂCr/CP/c,}..ﬂ. an on_.Q/ 4,3\/.;6 r\f.ﬂﬂf

fafis  ob A odd ¢ o @

Scanned by CamScanner



U.A<N/ a?d thae  diSerds nm of Nxﬁvow\f»
Palieny  Ae A cddy Sh %:r?d the

/ o nlaﬂ/»;ﬂ.\&u

—) meO

-~ ( -
ofw.nfvn. Xor wn xP osed  Pabl nks _ .—DN%MVAD e
) Neo 4.¢m%l .’.o mf(@.ﬂf.—ﬂ
m;%nzfy Cogey C;,,:L . — —) ppés.zﬂ CompaYa fﬁ/V few mxruﬂg
;_n £t oy CNseme  Presenmt) ¢ %sﬁ( abicn) IR < b e preblem o STILNN "
.ﬁ«ﬁw‘mjy N t__ - )Zof\ +he m‘_.ﬁ»ﬁu <1 SereYul ;— r_n?
HT_° e\ PR I TS RN
9/9@#5/ C 0— ,u“ b
=1 _
o C o+ d _m-.mE Dis emf?r,y&m:
g=i) . ,
- ._%. RS onY Wieniten 13- ..T:. \:,.r Pa_g‘:i i_v".i_w — mmr.(rf,zp A an Qm_g?w:inn Condrel
Had  Cgaretie m:sfu Camge Lwry - Gantay L\lm_. Jep e AT caly
ﬁ.:m.u the O Gnlvy) method ) o el -W_ 2 ) e (annst Mewwrk  inddenT
A /.,.;I.O Con Ry codf (an Q) arnh & lEPle » Biag 3?O otents ” dur! bt o rasl
@f.fm <X St ,GTV mad ched  CondYe) A.G\,.GC - ~u 9_J.>U _
T ﬂfﬁu:\rw

B G

v \ DD gwm,v 0”5.#.443
oY) (oxd)
S Sead\ te €4 fl?»f) m.?.:n_.mu
fc,d Coante ] h |

-

ol sulled 1. THEC 2 valunaion <t .:/3@,
( pYainylaric A diseayy

g

®

Scanned by CamScanner



S m -

D

iflerence Dedween ?:.%&..ﬁ ard ?\&mm%i shud

| @mz%mn:sﬁ m?&&

—> A prospedive (ohor} mfxu or

C . | hi b
P;Aadvq/k rlc,?o«n/ T¥SAPU \S VN I W L

\:(r ouwl m = C <) diseofs ) To/m n o rw»..kv

sCLwred ol the Hima Ao mveshigdion,
Shmv._?w
=9 mog} \_u?%mh.:: Stodief vka?o v the

w«fwm:* ar\ Gwndin wy inte Tulwy L

&

Scanned by CamScanner

Scanned by CamScanner



. : ms)@/o,ub.ﬂ 91.7
,mwd Wlan (w m M

Z/i./ _ \\ﬁn

@ Wﬁx,?mwhn..?ﬁ m,_ixw_,vu..
groﬁm myrlwo of

/57@ ton (&Y

— A mn:&?i.:ﬁ
. "
: , ohor t ,\LEQ 1§ one
xofﬁo,/ C
(./,w. /) ,ﬁ\lﬁ OC,/ emeS v o\ © n{ﬂ</<ﬁﬂ..~
Mfmm dhe Stary S fe myegdigadion

i n dime
— Tk mverhgatore o hatk W
/0\*1 3 s ruhb»ﬁw \_vn. hﬂ—mhlﬁ
m??;u::m)b Mmeadi (W) or =

ard TYales tham ??si §

\WO:Z,. f?L(

s w#c/rwfo

K1 SR

(*r.ﬂ %@Fi»w/ 5

throwyh
e Tetrdy Essg Wi

._.J?LP \ﬁ«o.ﬁ a\ \4?,4

o [\

Scanned by CamScanner

g. og?o,io?; Studiey

- H.Tm AN m.f Fﬂru moow Wh o\
TegemYcnaf S im ﬂ/& oharyve € hehoaviownY
._ oo WM m* Nz.d/h.. 393«/&‘ w m\ff??lf

.?tf?p.iy of  Inte lf.,d with A<

f«/’-\”oSﬂ
Difterent  obfriatiors | Ste¥ |
(1) Cofe Gonive)

@ QoholX
(%) cless seckiona\ m*ﬁd

W*Er&

Scanned by CamScanner



Cale GnYro) m*é&

oa<m,%.,«d the  diserle  § ¢ expesal
Pulieny A= e oddy S %ST?TU the

%morvn. Aol wun G%ownL Patients

R, M — \_ _, ﬁvv:/ QIA ﬂlv [LN < | .
/ (/ﬂ ny/vj.v * (/«F?.()ﬂ

ﬁho& <) wixh v .w,”v«mﬂﬂﬁb Codes ﬁc..,}ﬁad

\w.rm &ﬂmm\.&\ﬂ oY OC/X Csm ¢ A.lhoj\ff./ Risk M...r.’i ﬁbﬂm@&b wﬂﬂm\nau. C y.wgm\: Qr._x:.c
Lok bagl Fedrospetiively te Cmpare Pegen) N b
how  SYeyueaily Fhe cxposare 1o @ Vi g

Laber 15 Prefeal in fodn  gYemf | abieny C

ddermie By the  Telatisnship _:?:5 - o

N Falder o) Yhe  diseafy
8 s oY miindien A. Ay Tk _d?\;lw

Pad  Cgarekie m?,ﬁd Comt Lorey - Canlay
Ev.:mu The oo Gnivg)  medhod 4, o 4 Tonp

.\K /,7410 LRy C gt hQ{z ﬁnv Q.)> .
— The  Gur LRk Shad i aye i%fu Oteng w5t ms.;,,rJ madchad GOl (A y
Crv\Aw Y. a55es § A\ m,o,um.m/u lLo ?ﬂl_ C.v/h _

- Qrw\ﬂ O,Z.y LnATe) mwag ha P::ﬁc,;{ﬁ
T‘”_o/) Aﬁﬁﬁﬁ/ +e WSGZS th%G(,;n»mYu

\WF; of 5 Sw(h N oéb 9 X Omhiwsf_aﬁ

.H_l |V\._\m l.\\\ v \ 99 Q.wwanﬂs./.,.)
x0T (bxd) |

s sah b S b o

?;.U Conte @

J— OS*.} h.ﬁaj) Coae n.b..l.q,o/ .Wycrn»_,m\w
0 §<d 1o Caltm\ol< an odd Yo\l e

s the Yoo o\r Al odd ¢ Rﬂ

Scanned by CamScanner



Advan b ayx

—— e

—) umQ \e

Pa)PSF.G

—> IneXPen Ve

o nes Tuk T

- pﬂﬂ«fr./,«ﬁ

— < uqf, Ca\

_, Allow  Hka m;é.o st Sereval %\?23).

m/./a/ﬂuw C:/

o.,v‘éfn 4 &\f

— %N(.PF*_, N

m;,oqmr_n

ﬂa?%pf.f(a/y few wcﬁruﬂﬂ,

Problem o

Lm?iv of

-

|\} an

minina

O;g_‘:owic;rﬂ niYe)

d.q ﬁcﬂw BSO b %._‘w_‘uﬁ_ talb

— e (annst MEadure

—> biag 3,70 OCLwIg Lsx_;u o_.i.s_‘)..@

*ﬂﬂr«ﬁhyn

—

Vol mc,.}.@., 1. Ak L Valualion
o preinylarie A el

int dent

\

AHG«/,V.?A wvn,?@.u

—5  (eneY? iéw B oY

_%i.,hu cubhsets 4 defi

and Llow Ahem ovey Hime

shuwdies thay
.y ﬂaﬂc[/ﬂ/uz N )

P ﬂoorg Aa<

%ﬁ&f«/\r.n in thary oulome

—> ChhoY \ ﬂcxcﬁffv wm?p«s//@

N%ﬁdwﬁw 451,/019/ 1o gbﬂ%%

Q/yf,zrar i?,& Cen  alss

m.c:zmckﬂ. st ﬂfﬁo?74ﬁ. X

~

_ \—._.,.h ‘f ¢erm C?oa* LS
n&...\c wQ =X ﬂ.ﬂo mv/h. w he

Cha Yot e Y15 CS
edire & Aine  Peiied

wsed to  cmfark

o3l \wS,Z@Jk
e C/w0> +o

o caanvthe!

}N\WT)‘N A § *.Tf

Shave. o Common

oY mx\_un:mbrﬁ within =

&d.. h»vﬁ. 9 6:,.%5*._,7

,&\xﬁawc,ﬂﬁ . Q:,du Vaulivwe 9 ﬂ«nnd«/a:)mu

~

Irdicaton

~

_ 5_er \17.,? = ﬁ@éOﬁy
Tnﬂﬁxnoa between an AP ure anrd L_.:&&

A

ConBitmad by CWle Gondv)  Shudie) QD

.ﬂ(.zf/@«/r.ﬁ tﬂp ur

Scanned by CamScanner



3 whan BXPoswre is fa¥e at Ahe _.::,r:..‘. ) Wlan twr  MIn employae o)
A dusede Wiy Ameny mrgamep hene £k ?7@ Can L f
Ko ey No }\AIH.H/\IIH, ' M
Qur Ayn ) @ pﬂ%%cmﬂﬂm:/\&l m\_o_rn»\ru .
.mx,wvuﬂ.f»a A 5 Q/»W
Putadive @Xislsq € \\\\l A mn:&?mtsr Cphoof mf&& of
€ ° T |
| et Cxd

5;3.* oY1 (o \ Cohert 1 Zvo ,; one N
wh ﬂL/) .*flﬂ .UC,vf emef heve o\ O ﬁﬁz//«ﬁﬂnﬁ
hefore dhe  stary sV Ale nyesdigation

nel €xPos<d b
Pultative ehiol oo
ﬂfrri

— ke inverhigatore goes baugk W ing
Wo:ﬁr.:ﬁ( \o+o B Years T hﬂrml
i mu?/cﬁo Areaf Trem @f.i_.d Yelnlf

T8
@ ﬂ«cmﬁﬂh.r._\ﬂ mT?._NV

\w Q?: myﬁ/au“:mbp Meedy () oy

. b %ﬁoh—vm\ﬂ.:_\ﬂ ﬁ\aro«* muuf.?p_,u 18 < .«ﬂﬁiﬁw/ S 9.)L/ #*?ﬁﬂm \E‘/P.JJ \wo\.o,c;b

P\//«ocru(/ £ £ \ﬂ«axﬁ 4\ ‘45..” Gf.»*ﬁ .m.,r.@nf

]
LR fen Coholq T__EVU S ong in which _w_l_

on Ao ey Wy g 4 pregy

wyed v odhe Hiet AV nvesh adio, ‘
6 LY a o | @ Cambined

Sh@._?w
—) ?owy ﬂ«&\_uﬂhti if:ﬁ _Yma_,,a i

r) 1his &&n .Wm ané& the ﬂ.ﬂ.:o%&_s
\_:@\wm:* arl Gndin we _.s.r .%ch,fﬁ

C,..,ny »NKc %ﬂ:._; Q\ermn\ g nY< hcads:\m___ @

Scanned by CamScanner



o The Ghork 18 denfibied Rrem Al Jast KL

-

wssefsad b date Ror e

el a8 , T
Pae \ ComA 9 *TN Cape  Coheort VS Ma;o!\ L
O
Frosp Wively i As Tulvra 0fled SnefEpy
54 Yo'S{Ie D i - ]
k/ Gr?k. o ”.-
=)
Advon Yoy I
— T
— ,:?ﬂwnfﬁb.hm. Can he ﬁﬂf?fk*ﬂ& = )
. | AT
— T4 Previde dirert  Slimate A Mmﬂ.
elhive Y15k _m"w._,
. Dose YesPense Yollo Cen alds hac 4%!__
- g _TET
Disadvantage T
=) S b e Y N ,\0/; N HQ«J%. N Ahb,

ﬁ.mba/\ﬂ.
—) rﬁ\x Ac,/h.m\w /67@ 1= t. g«%fff

—)

)

sy Cowmgz. PaYm [YiS¥ 4o 4l Padiens

Swam o Less A Y= Yien Ced m.ﬁsﬁu
/o..d .k\r \m_ve_._d

Scanned by CamScanner



CX s ekl on  Stedidd
o 3 *S_:\l N eo ns
_ IS “ L NS
—) M\uﬁ Qr/.w o Now
W*Fnrﬂm\w s Cim wWanes W S TP&C@ oY

Pevalente SO
— Tt o thadiey A we A ST

ad e sptlic psind S Yl

Condnlbed  VWYowayn & o bate - B
) WIvey s g date hale Pl gt erm

YRVitw o il
,,.._n.gu Dis adwvan twasg .

JE»/DKV o1  meady tal)on Clhea YL

L fhey belg Ak Glledion A dde o

9& a./<.. ..,

Advant gt

.ﬁ-uﬁ, l?é& cnn e Qhwfl BRrm

XN Sive. 1o Londw(h

K9, b(ﬂ/c,/.,,sm/mu
" > LY Can oﬁ/@ meajurt  diseds Prevalen ¢
TS vy Fham nddente

= - — \_\_(G,& Unn ‘,:\GS% n wea\Xh <t date
A Box G A man wed (0 halin

T 2§ eayt\n\

o Wosg Sedion A Popwlniivn Wit Lm.__v s dreck  <ima¥e A sl o)

- . s _
—fwie hgpes A Shedly Previdey L qus onet Pessible be SHabyg,
T d o N whewn\  AHe Sitwalion that e
Ind sveme o A Femporalidy
eyish ol ?rdr Hyme

;OST.> — m%mvo.‘&ry
\Orzw /jo/ Ax/oowh(p

s_u o@,?/c,/./o 0

axper]

Nnel A <
Ny AN Nod m59ov€>

Scanned by CamScanner



HQ whke Rt on mede sraly i)

v

TRy

Al

*is Toestablish statistical si

Meta analysis

” S Meta-analysis is the statistical procedure for combining data from multiple studies.

When the treatment effect (or effect size) is consistent from one study to the next,
meta-analysis can be used to identify this common effect. When the m:ﬁﬂ.ﬁ;oa

from one WE% to the next, meta-analysis may be used to identify the reason for the
variation.

gnificance with studies that have conflicting results
*+ Todevelop a more correct estimate of effect magnitude

* To provide a more complex analysis of harms, safety data, and benefits
.+ Toexamine subgroups with individual numbers that are not statistically significant

éin&»&w_ﬂ:g ik

Greater statistical power
Confirmatory data analysis

Greater ability to extrapolate to general population affected
+ Considered an evidénce-based resource

R\

SRR by

By )
, mw%m:_m es .

« Difficult and time consuming to identify appropriate studies
Not all studies provide adequate data for inclusion and analysis
Requires advanced statistical techniques

Heterogeneity of study populations
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“ANDA" is the abbreviation for “Abbreviated New Drug
Application”. It contains data which when submitted to FDA's
Center for Drug Evaluation & Research, Office of Generic Drug,
provides for the review & ultimate approval of a generic drug
product.

Once approved an applicant may manufacture & market the
generic drug product provided all issues related to patent
protection, safe, effectiveness, low cost alternative to the public.
Generic drug applications are termed “abbreviated” because they
are generally not required to include preclinical (animal) & clinical
(human) data to establish safety & effectiveness. A generic drug
product is one that is comparable to an innovator drug product in
dosage form, strength, route of administration, quality,
performance characteristics & intended use.

All approved products, both innovator & generic, are listed in
FDA's Approved Drug Products with Therapeutic Equivalence
Evaluations.

Generic applicants must scientifically demonstrate that their
product is bioequivalent (i.e. performs in the same manner as the
innovator drug). The rate of absorption or bioavailability of the
_generic drug, is compared to that of the innovator drug.

Pharma Dost | www.Pharma co&..iﬂg, ,
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The generic version must deliver the same amount of active
ingredients into a patient's bloodstream in the same amount as
that in the innovator drug. Using bioequivalence as the basis for
approving generic copies of the drug products was established by
the "Drug Price Competition & Patent Term Restoration Act of
1984", also known as the Waxman-Hatch Act.

At the same time, the branded name companies can apply for up
to five additional years longer patent protection for the new
medicines they developed to make up for time lost while their
products were going through FDA's approval process. Generic
drug application reviewers focus on bioequivalence dala,
chemistry & microbiology data, request for plant inspection, &
drug labeling information.

ANDA Requirement:

1. Signed FDA form 356h. Provides information regarding the
applicants name & address, name of the drug product, the
product strength & route of administration, indication of drug
master files cited, proposed indications, a statement
regarding whether the product is for prescription or over the
counter.

2. An index should specify volume & page number for each
complete & detailed item.

3. Information on the basis for which the ANDA is being
submitted.

Pharma Dost | www.Pharma Uomﬂ.mé

Clinical Research ANDA

a)Name of the reference drug, its dosage fom &
strength.

b) Information on exclusively for the listed drug.

c) If a suitability petition is approved a reference to the
FDA number that was assigned to that suitability
petition.

4. Condition for use, including,

a) A statement regarding the condition for which the drug
will be used.

b) A reference to the annoted labeling for the product &
the currently approved labeling for the listed drug
product.

5. A statement that active ingredient is the same as for that of
the reference drug. For the combination product this must be
shown for both active ingredients.

6. Route of administration, dosage form & strength. This
should include a statement that the route of administration,
dosage form & strength are same as the reference drug.
Bioequivalence: This should include information to

demonstrate that the proposed drug is bioequivalent to the
listed drug product.

7. Labeling: Include a copy of currently approved labeling for
the listed drug as well as the proposed labeling for the drug
being provided for in the ANDA. A side by side comparison
of two sets of labeling is also necessary.

Manufactu

-

Describe the
composition, manufacture, specifications & analytical
procedures for the drug substance & drug product.

m.::3»:v:»...:mnor__._wznmmm_omﬁ__mc_:.
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“Clinical Research:

This include information concerning
= The Design
« The Dosing procedure
- The number & frequency of blood & urine
collection & Methodology for the assay
10. Samples: The sample of the Drug substance & finished
product should be provided four individuals units with
sufficient quantities in each unit to permit the FDA to perform
all the tests included in the specifications at least three times
11. ical _method for drug substance & dru
product. This section should consists of the specifications,
analytical method, certificates of analysis, method of
analysis, method validation & stability indicating data as
contained in the chemistry, manufacturing & control part of
the application.
12. Labeling. 12 specimen of the final printed label & all
labeling for the drug product are to be included.
13. Case report forms & tabulations. The need for these

should be discussed with appropriate personnel of the
division of bioequivalence prior to submission of the ANDA.
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» ICH-GCP is an International Conference on Harmonization Good C

> the guideline was develope
the European Union Japan, and the U
the Nordic countries and the world health organization.

» The ICH was developed in april 1990, hosted by the Europe
Pharmaceuticals Industries and Association (EFPIA) in Brussels

SPONSORS AND REGIONS of ICH-GCP: Mem™ RS

@.wYhe rake °n TGN nwfl/?p//,fﬁ

LI

n_,u__n....Em::mu::ﬁmqsmzo:m_ Conference on

Harmonization)

linical Practice
al practices of

d with consideration of the current good clinic
Canada,

nited State as well as those of Australia,

an Federation of

EMEA : The European medicines agency.
EFPIA : European Federation of Pharmaceutical Industries Association.

PhRMA : Pharmaceutical Research and Manufactures of America.

JMHW: Japanese Ministry of Health Welfare
JPMA: Japanese Pharmaceutical Manufature Association

£
To provide a unified standard for the European Union (EU), japan and the United States
to facilitate the mutual acceptance of clinical data by the regulatory authorities in these

jurisdictions.
To identify and then to reduce differences in technical requirements for drug

development among regulatory agencies

<A

Unify registration requirements for new products
reduce medicinal product development cost more economic use of animal, human and-

material resources.
Accelerate medicinal product licensing times: avoid repeat testing in different regions.

increase patent protection times through reducing delay in licensing times.
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‘Principles:

1.

2.

3.

4.

5.

6.

10. The confidentiality of records that could identify subjects

should be protected, respecting the privacy and confidentiality
F | rules in accordance with the applicable regulatory
requirement(s).
11. Investigational products should be manufactured, handled,
and stored in accordance with applicable good manufacturing
practice (GMP). They shouid be used in accordance with the

approved protocol.
12.  Systems with procedures that assure the quality of every

aspect of the trial should be implemented

Clinical trials should be conducted in accordance with the ethical
principles that have their origin in the Declaration of Helsinki,
and that are consistent with GCP and the applicable regulatory
requirement(s).
Before a trial is initiated, foreseeable risks and inconveniences
should be weighed against the anticipated benefit for the
individual trial subject and society. A trial should be initiated and
continued only if anticipated benefits justify the risks.
The rights, safety, and well-being of the trial subjects are the
most important considerations and should prevail over interests
of science and society The available nonclinical and clinical
information on an investigational product should be adequate to
support the proposed clinical trial
Clinical trials should be scientifically sound, and described in a
clear, detailed protocol.
A trial should be conducted in compliance with the protocol that
has received prior institutional review board (IRB) / independent
ethics committee (IEC) approval / favourable opinion.
The medical care given to, and medical decisions made on behalf
of subjects should always be the responsibility of a qualified
physician or, when appropriate, of a qualified dentist.
Each individual involved in conducting a trial should be qualified
by education, training, and experience to perform his or her
respective task(s).
Freely given informed consent should be obtained from every
subject prior to clinical trial participation.
All clinical trial information should be recorded, handled, and
stored in a way that allows its accurate reporting, interpretation
and verification.
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ESSENTIAL DOCUMENTS FOR THE CONDUCT OF A
CLINICAL TRIAL

Essential Documents are those documents which individually
and collectively permit evaluation of the conduct of a trial and
the quality of the data produced. These documents serve to
demonstrate the compliance of the investigator, sponsor and
monitor with the standards of Good Clinical Practice and with
all applicable regulatory requirements,

Essential Documents also serve a number of other important
purposes. Filing essential documents at the
investigator/institution and sponsor sites in a timely manner can
greatly assist in the successful management of a trial by the
investigator, sponsor and monitor. These documents are also the
ones which are usually audited by the sponsor's independent
audit function and inspected by the regulatory authority as part
of the process to confirm the validity of the trial conduct and the
integrity of data collected.

The various documents are grouped in three sections according
to the stage of the trial during which they will normally be
generated: 1) before the clinical phase of the trial commences, 2)
during the clinical conduct of the trial. and 3) after completion or
termination of the trial. A description is given of the purpose of
each document, and whether it should be filed in either the
investigator/institution or sponsor tiles, or both. It is acceptable
to combine some of the documents, provided the individual
elements are readily identifiable.

Trial master files should be established at the beginning of the
trial, both at the investigator/institution’s site and at the
sponsor's office. A final close-out of a trial can only be done when
the monitor has reviewed both investigator/institution  and
sponsor files and confirmed that all necessary documents are in
the appropriate files.

Any or all of the documents addressed in this guideline may be
subject to, and should be available for, audit by the sponsor's
auditor and inspection by the regulatory authority.
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CDSCO Guideline (central drug standard
control organization)

» The Central Drugs Standard Control Organization (CDSCOQ) is the national
regulatory body for Indian pharmaceuticals and medical devices, and serves
parallel function to the European Medicines Agency of the European Union,
the PMDA of Japan and the Food and Drug Administration of the United States.

Steps:

. Application for permission:

form

Pharmaceutical and
chemical info

L 4

e

" Animal pharmacology
data

IR L aotama e o |

Human clinical
i pharmacology

Regulatory status in
] ather country

ﬁbasm_,nexmno_om.\v data

L
mmc__,uﬂmmn_.:um:n info
k(dose, dosage form,
fcomposition, ADR)
B

S PRE——>y- Y|

SRR |

B
© o items e appendix m
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2 1
3 1,4
5,6,7 1
9,2 1
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Clinical trials:
a. Approval Clinical Trial
b e Clinical trial on a new drug shall be initated only after
has been granted by the licensing authority under rule 21 (b
approval obtained from the respective ethics committee )

e Al trial investigatore(s) should possess appropriate qualification training
and experience and should have access to such investigational and
treatment facilities as are relevant to the proposed trial protocol

e protocol amendments if become necessary before initialion or during the
course of a clinical trials, all such amendments should be notified to the

e._m under pemission
) and the

licensing authority
b. responsibilities of sponsor
h. The clinical trial Sponsor is responsible for implementing and
maintaining quality assurance systems to ensure that the clinical trial
is conducted and data generated, documented and reported in
compliance with the protocol and Good Clinical Practice (GCP)
Guidelines )
« Sponsors are required to submit a status report on the clinical trial
to the Licensing Authority at the prescribed periodicity.
c. responsibilities of investigator .
ﬁ s The Investigator(s) shall be responsible for the conduct of the trial
according to the protocol and the GCP Guidelines )
« Standard operating procedures are required to be documented by
the investigators for the tasks performed by them.

d. informed consent
P « In all trials, a freely given, informed, written consent is required to
be obtained from each study subject. The Investigator must provide
information about the study verbally as well as using a patient
information sheet, in a language that is non-technical and
understandable by the study subject. v
e Where a subject is not able to give informed consent the same may be
obtained from a legally acceptable representative

e. responsibilities of the ethics committee
ﬁ. It is the responsibility of the ethics committee that reviews and
accords its approval to a trial protocol to safeguard the rights,
safety and well being of all trial subjects. )

f. \—E_.:u: pharmacology (phase I )

« The objective of studies in this Phase is the estimation of safety
and tolerability with the initial administration of an investigational
new drug into human(s). Studies in this Phase of development

usually have nontherapeutic objectives and may be conducted in
healthy volunteers subjects or certain types of patients. &

g. therapeutics exploratory trials (phase Il )

A o The primary objective of Phase |l trials is to evaluate the
effectiveness of a drug for a particular indication or indications in
patients with the condition under study and to determine the
common short-term side-effects and risks associated with the
drug

« An impbrtant goal for this Phase is to determine the dose(s) and
regimen for Phase Ill trials..

h. therapeutics confirmatory trials (phase Iil)

e Phase lll studies have primary objective of demonstration or
confirmation of therapeutic benefit(s). Studies in Phase Ill are
designed to confirm the preliminary evidence accumulated in
Phase Il that a drug is safe and effective for use in the intended
indication and recipient population.

i. post marketing trials (phase IV )
o Post Marketing trials are studies performed after drug approval
and related to the approved indication(s).
« These trials may not be considered necessary at the time of new
drug approval but may be required by the Licensing Authority for
optimizing the drug's use.

Study in special population:
e Pediatrics
e Geriatric

e Pregnant of lactating women
e People with specific diseases
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Medical Devices

» As per USFDA An instrument, apparatus, implement. machine,
contrivance, implant, in vitro reagent, or other similar or related article,
including a component part, or accessory which is recognized in the
official National Formulary, or the United States Pharmacopoeia, or any
supplement to them, intended for use in the diagnosis of disease or other
conditions, or in the cure, mitigation, treatment, or prevention of disease,
in man or other animals, or intended to aftect the structure or any function
of the body of man or other animals, and which does not achieve any of
it's primary intended purposes through chemical action within or on the
body of man or other animals and which is not dependent upon being
metabolized for the achievement ofany of its primary intended purposes.

Classification:

Classification by USFDA:

e Class-I (Low Risk):

% Class | medical devices have the least amount of regulatory control.
Class | devices present minimal potential harm to the user. devices
are typically simple in design, manufacture and have a history of
safe use.

» Eg: Elastic bandages . Examination Glove. Adult [ncontinence Pad,
tongue depressors, arm slings, and hand-held surgical instruments.

e Class -I1 (Medium Risk):

% Class Il medical devices are devices where General Controls are not
sufficient to assure safety and effectiveness and existing
methods/standards/guidance documents are available to provide
assurances of safety and effectiveness.

» Eg: Catheter Cannula, Dialyzer , Piston syringe , Needle, Infusion
Pumps, Bone fixation screw, Blood pressure Kit
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e Class-I11 (High risk):

» Class IIl medical devices have the most stringent regulatory controls.
For Class 111 medical devices, sufficient information is not available
to assure safety and effectiveness through the application of General
Controls and Special Controls. Class 111 devices usually support or
sustain human life, are of substantial importance in preventing
impairment of human health, or present a potential unreasonable risk
of illness or injury to the patient. Typically a Pre-Market Approval
(PMA) submission to the FDA is required to allow marketing of a
Class 111 medical device.

» Eg:Pacemakers, Dental Lasers, Heart Valves

Classification by CDSCO:

s Class A (Class-I)- Devices involving low risk levels (Thermometer)
Class B (Class-II a)- devices involving low to medium risk
(Hypodermic Needle)

e Class C (Class-II b)- Devices involving moderate to high risk (Lung
ventilator)

e Class D (Class-ITI)- Devices involving high risk. (Heart valve,
implantable device)
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Clinical Study Report

> It is a full length detailed docizment containing the new drug therapeutic
efficacy, safety data for an individual study with a therapeutic or
diagnostic agent

Structure of a full Clinical Study Report according to the International
Conference on Harmonization of Technical Requirements:

1. Title Page
« Study Title
« Name of test drug/investigational product
» Studied indication, study design
» Sponsor name and address
» Protocol identifier
« Dates of initiation. early termination. termination, completion of the

study

2. Synopsis
« Synopsis summarizes the study in brief.

3. Table of Contents
» for the individual clinical study report This section contains the table

include summary tables, figures and graphs.

4. List of Abbreviations and Definitions of Terms

5. Ethics
» Independent Ethics Committee,

« Patient information and consent

6. Investigators and Study Administrative Structure
» Contains:
« The administrative structure of the study,
« Principal investigator,
« Coordinating investigator,
« Steering committee,
« Administration,
« Monitoring and evaluation committees
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7. Introduction

» Contains: . ot @ n-
« Context of the development of the test drug/investigational product. f\\lnl,:v

Text

15. Reference List
«A list of articles from the literature pertinent to the evaluation of the
study

16. Appendices
«This section should be prefaced by a fu
for the study report.

concerns of the IRB the IRB may lift the suspension on the research. If the
concerns are not addressed, the IRB may terminate the research or take
other action in order to protect the health and welfare of the participants.

ist of all appendices available

®d &4 4 & 4 &4 &4 & o
9

@ 9@ @ @ 9 9 @ 9 @ 9@ @ @ @ P
b T T Tp Fp Fp Fp Fp Fp Tp, Fp, Gp, Fp, ¥p, Fp Fp ¥ &

~

S *®
@ » Relating the critical features of the study to that development. @ : “
| ® ®
8. Study Objectives ib @ @ m
@ A statement describing the overall purposes of the study should be @ > If the trial is terminated prematurely or suspended for any reason and the P
provided. @ w termination or suspension presents an immediate threat to the health or M
@ @ L J] welfare of participants, the researcher will promptly inform the participants [ 4 p
@ 9. Investigational Plan ) i @ & and the IRB. If the termination or suspension does not present an @
.O.<m_.m__ study design and plan — Description ¥ immediate threat to the health or welfare of participants, the researcher \ 4
«Discussion on study design and choice of control groups - . f . : p
. . should notify the IRB to get approval of any information to be given to )
+Selection of Study Population _ L)) . ) . . 2
«Treatments @ participants. The research must provide appropriate therapy and follow-up P
@ «Efficacy and Safety Variables 4 @ to participants, and, where required should inform the sponsor. & 3
*Data Quality Assurance @ mM &
@ ® » If the investigator terminates or suspends a study without prior agreement o e
10. Study Patients @ s of the sponsor, the investigator should inform the IRB. The IRB and the “
*Disposition o.m _u.m:n_,;m ) Office of Sponsored Programs should be provided a detailed written [ 2
@ *Protocol Deviations @ & explanation for the termination or suspension. If the suspension is lifted the W
1L Eff Evaluatios @ L} investigator should notify the IRB in writing. {4 M
. Efficacy Evalus
@ *Data Sets Analyzed @ 4 ® ) . . &
-Demographic and other baseline characteristics . ® > If the sponsor terminates or suspends a trial, the investigator should L. &
@ «Measurements of treatment compliance & @ promptly inform the Office of Sponsored Programs and the IRB and provide & W
«Efficacy results and tabulations of individual patient data @ the IRB a detailed written explanation of the termination or suspension. If P
@ *Adjustments for Covariates subjects were enrolled locally in the study, a final progress report must also & "
@ be submitted to the IRB. If the suspension is lifted the investigator should m
12. Safety Evaluation notify the IRB in writing.
@ «Extent of exposure (dose, duration, number of patients) & " 4 p
. d ents, laboratory test changes etc. . . .
. W\Mwwﬂ”%%mﬂuwhwmumwm MMQ other mmm:_m_.wma ma<n_,mw events » If the IRB terminates or suspends a study, the investigator should notify the L 4 e
@ 13. Discussion and Overall Conclusions @ sponsor and provide the sponsor with a detailed written explanation of the m
«The efficacy and safety results of the study and the relationship of risks termination or suspension. Any action taken to suspend or terminate a ®
) J study must be reported to OHRP and the sponsor within thirty (30) days of
and benefit he action. If the study involved _ : llogic, & ®
14. Tables, Figure and Graphs Referred to But Not Included in the the action. IF'the study involved a regulated drug, device or biologic, a w
report will be sent to FDA. When the PI has adequately addressed the %
S S "¢
S Q "
Q -
9 9 :
e
S S :
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Selection and recruitment of Study Subjects (5 mark)

» The investigator is responsible for ensuring the unbiased selection of an
adequate number of suitable subjects according to the protocol. It may be
necessary to secure the co-operation of other physicians in order to obtain
a sufficient number of subjects. In order to assess the probability of an
adequate recruitment rate for subjects for the study it may be useful to
determine prospectively or review retrospectively the availability of the
subjects. Investigator should check whether the subject(s) so identified
could be included in the study according to the protocol. The investigator
should keep a confidential list of names of all Study Subjects allocated to
each study. This list facilitates the investigator / institution to reveal
identity of the subject(s) in case of need and also serve as a proof of
Subject’s existence. The investigator / institution shall also maintain a
Subjects’ screening log to document identification of Subjects who enter
pre-study screening. A Subject’s enrolment log shall also be maintained to
document chronological enrolment of Subjects in a particular Study.

> The Investigator is responsible for giving adequate information to su bjects
about the trial in accordance with the GCP. The nature of the
investigational product and the stage of development and the complexity
of the study should be considered in determining the nature and extent of
the information that should be provided.
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. Challenges in the implementation of guidelines

———

Challenges are of two types:
1.(TECHNICAL BARRIERY FOR IMPLEMENTATION OF ICH GCP
REGULATIONS.

xmmcg_oz

" 1. Technical challenges:

H our major nmawo:mm of playerg can be identified in the ICH
j
CP arena: -

1.The :mm:... authorities,

2.The mn.ama_n_a:::_o:
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Tamost common and consistent barrier to different degree

40 mu—

across countries is the| .m.am,ao.ﬁu.c:_:o:n spersonnellin all player

i
Blm grieg; Health authoritiesyusually 8:6_9: m_co.,: the - M%@
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(committeé) (mstitutional review boargdfIRBS,composition and
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u\wm|n.~|_n|03 informed A..o:m\n_umu_wmcmduno: ent, process,signature
and dating)(investigator dedicationof authority)(unreliable,
excessive dedication)fclinical monitoringjnon existing

mamn:mnm reporting of ADR _:?mn:ma and/or inefficient).
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#*@. Clinical trials for vaccines

> A vaccine trial is a clinical trial that aims at establishing the safety
and ¢fficacy of a vacane prior to 10 bang Ticensed.

Development of vaccines can be simplified into rwo broad stages:

1. Pre-clinical development is research carred out in lab assays and on
animals. It includes:
+ Tdentification of relevant antgens (e.g. screening)
o Creartion of the vaccine concept
o Evaluation of vaccine efficacy in test tubes and animals
« Manufacrure of the vaccine to Good Manufacturing Practice
standards

Clinical development is when the vaccine is first tested in humans. Tt
covers four stages over several years, from initial clinical trials in humans
(phase I) right through to introduction and beyond (phasc IV). Clinical
development is built on rigorous cthical principles of mformed consent
from volunteers, with an emphasis on vaccine safery as well as efficacy.

a) Phase I clinical trials are small-scale trals to assess whether the
vaccine is safe in humans and what immune response it evokes.
For dis ropean volunreers
(phase L) and then in populatons in Developing Countries (phase

b).

ases of poverty this covers wials in

b) Phase IT clinical trials are larger and look mainly
efficacy of the vaccine against araficial infection and clinical
disease. Vaccine safety, side-cffects and the immune response are
also studied.

@
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¢) Vaccmnes tha progress o phase IT1 clinical tnals are studied on a

large scale of many hundreds of subjects across several sites o
cvaluate cfficacy under natural disease conditions. If the vaccine
ins saferv and cfficacy over a defined perind, the manufacturer

authories for a licence to market

1= able o apph o the o

the product tor human use.

d) The inalhase IV happens after the vaccine has been licensed and
introduced into use. Also called post-marketing surveillance, this
stage aims 1o detent rare adverse effects as well as o assess long

term efticacy.

Design and statistical consideration:

a) Safety studies: the srudics should be randomized and controlled.
Follow up safery should be actively monnored and planned.

b) Immunogenicity: The main objectve of comparative
immunogenicity study is to rule out the difference between response to
study vaccine and a contral,

¢) Efficacy: lindpomt used 1o evaluate efficacy could range from disease

incidence to well established marker with acuviry.

Statistical Considerations: Stratified — Randomizaton may be

reccommended. For sample size, the FDU requires that sample size

&

calculation for cach study endpoint should be performed
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Pregnant women as research participant
—

Research involving pregnant women, fetuses and human in vitro fertilization
are subject to special federal regulations that guide IRB deliberations on such

studies.

Research studies involving pregnant women or fetuses can be approved by the
IRB if the following requirements of federal regulations are satisfied:

« Preclinical studies have been conducted, including studies on pregnant
animals; clinical studies, that include non pregnant women and provide
data for assessing potential risks to pregnant women and fetuses

. Risk to fetus is caused solely by interventions or procedures that hold
prospect of direct benefit for the woman or the fetus or,

« If no benefit, risk to the fetus is not greater than minimal and the
research develops important biomedical knowledge not obtainable by
any other means.

« Any risk is the least possible for achieving the objectives of the research. K

« Individuals engaged in the research will have no part in: 1) any decisions
as to the timing, method, or procedures used to terminate a pregnancy,
and 2) determining the viability of the fetus at the termination of the
pregnancy; and

. Noinducements, monetary or otherwise, will be offered to terminate the K

KEERKERRRRRR

pregnancy.

X
X

Drug résearch using pregnant women as subjects is governed b eral regulation$ Stanford
- -—

University considers it prudent to apply these requirements to clinical research involving

pregnant annq_%m..

"No pregnant woman may be involved as3 subject in a human clinical research project unless

(1) the purpose of the research is to meet the ré of the mother and the fetus will_be
_ placed at risk oniy to the minimum extent necessary to % or (2) the risk to the

p— = =

is minimal.
fetus _iS_mInma}

X
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{Research involving the use of pregnant women as subjects} may be

8__“_...23 only if the _.__B__o_. n_a ?__n_. are |
KA >
.832_. u»ol._:_:m_uon:?_q ___?._.:n_ am-a_aw possible impact on the fielus, except that the

father's informed consent nced not be RS:& if (1) the is to meet the

purpose of the research i
—
-~fizalth needs of the mother; ) r_m _QS:Q or whereabouts cannot aao_;a_M. be ascertained; (3)
T Sdtiir

he is not reasonably u<e_m=_n. or(4) ? pregnancy resulted from rape.
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INSTITUTIONAL REVIEW BOARDS (IRB)

e

An institutional review board (IRB). also known as an 5amn3i.m2 ethics )
committee (IEC), is a type of committee that applies research ethics by reviewing the
methods proposed for research to ensure that they are ethical.

Responsibilities:

An IRB/IEC should safeguard the rights, safety, and well-being of all trial subjects.
Special attention should be paid to trials that may include vulnerable subjects

The IRB/IEC should consider the qualifications of the investigator for the proposed
trial, as documented by a current curriculum vitae and/or by any other relevant
documentation the IRB/IEC requests

The IRB/IEC should conduct continuing review of each ongoing trial at intervals
appropriate to the degree of risk to human subjects, but at least once per year

The IRB/IEC may request more information than be given to subjects when, in the
judgment of the IRB/IEC, the additional informalion would add meaningfully to the
protection of the rights, safety and/or well-being of the subjecls

When a non-therapeutic trial is io be carried out with the consent of the subject is
legally acceptable representative, the IRB/IEC should determine that the proposed
protocol and/or other document(s) adequately addresses relevant ethical concerns
and meets applicable regulatory requirements for such trials.

Where the protocol indicates that prior consent of the trial subject or the subject is
legally acceptable representative is not possible. the IRB/IEC should determine that
the proposed protocol and/or other document(s) adequately addresses relevant
ethical concarns and meets applicable regulatory requirements for such trials (1.e. in
emergency situations).

The IRB/IEC should review both the amount and method of payment te subjects to
assure that neither presents problems of coercion or undue influence o the nal
subjects. Payments to a subject should be prorated and not wholly contingent on
completion of the trial by the subject.

Composition:

The IRB/IEC should consist of a reasonable number of members, who collectively
have lhe qualificatiocns and experience o review and evaluate the science, medical
aspects, and ethics of the proposed trial. It is recommended that the IRB/IEC
should include:
v At least five members.
¥ Al least one member whose primary area of interest is in a nonscientific
area.

v Al leasl one member who is independent of the institution/trial site
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). Accelerated Approval

—_—

> Speeding the availability of drugs that treat serious diseases are in everyone's
interest, especially when the drugs are the first available treatment or if the drug
has advantages over existing treatments. The Food and Drug Administration has
developed four distinct and successful approaches to making such drugs available

as rapidly as possible:
« Priority Review

« Breakthrough Therapy
« Accelerated Approval

« Fast Track

Accelerated Approval Designation:

» The United States Food and Drug Administration (FDA) initiated the FDA Accelerated
Approval Program in 1992 to allow faster approval of drugs for serious conditions
that fill an unmet medical need. The faster approval relies on use of surrogate
endpoints.

o Asurrogate endpoint used for accelerated approval is a marker - a laboratory
measurement, radiographic image, physical sign or other measure that is thought to
predict clinical benefit, but is not itself a measure of clinical benefit.

« Using surrogate or intermediate clinical endpoints can save valuable time in the
drug approval process. For example, instead of having to wait to learn if a drug
actually extends survival for cancer patients, the FDA may approve a drug based on
evidence that the drug shrinks tumors, because tumor shrinkage is
considered reasonably likely to predict a real clinical benefit.

« Drug must treat a serious condition

* Provide significant improvement in safety or effectiveness when compared to drugs
currently on the market

*« May use surrogate endpoints to demonstrate clinical benefit

« Approval is granted on conditional basis — post-approval trials are necessary

« Earlier and more frequent communication with the FDA during development

» Application is submitted in one package

+ Drugis subjected to expedited withdraw

(67
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Priority Review, Fast Track

> Speeding the availability of drugs that treat serious diseases are in

Fast Track Designation:

&&vb.ﬁﬁ..?.&b.&ﬁ.b.ﬁﬁb‘b.ﬁ

everyone's interest, especially when the drugs are the first available
treatment or if the drug has advantages over existing treatments. The
Food and Drug Administration has developed four distinct and
successful approaches to making such drugs available as rapidly as
possible:

« Priority Review

TeTH X Ep Ip NIRRT IP NP I IS BRI X

b rb bbb b
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« Breakthrough Therapy

%

. Accelerated Approval

. FastTrack

T T

I

1,
{

« The purpose is to get important new drugs to the patient earlier

» Drug must be intended to treat a serious condition

« May address an unmet medical need, Filling an unmet medical need is defined
as providing a therapy where none exists or providing a therapy which may be
potentially better than available therapy.

- Fast Track designation request can be submitted at any time during drug

development process
- Supporting data can be clinical or nonclinical
- Earlier and more frequent communication with the FDA during development

« Rolling review of application , Rolling Review, which means that a drug
company can submit completed sections of its Biologic License Application (BLA)
or New Drug Application (NDA) for review by FDA, rather than waiting until every
section of the NDA is completed before the entire application can be reviewed.
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- Fast Track designation may be withdrawn if drug no longer meets qualifying
criteria
o Fast Track designation must be requested by the drug company. The request can
be initiated at any time during the drug development process. FDA will review the
request and make a decision within sixty days based on whether the drug fills an
unmet medical need in a serious condition

+ Drug must treat a serious condition
* Provide significant improvement in safety or effectiveness when compared to
drugs currently on the market
* Drug review process is shortened to 6 months
» A Priority Review designation will direct overall attention and resources to the
evaluation of applications for drugs that, if approved, would be significant
improvements in the safety or effectiveness of the treatment, diagnosis, or
prevention of serious conditions when compared to standard applications.

T R N e prh b b 3 B3 3 7 T B B R B TR I SRR b 2 X2 H 0 Th b 3 SRR b 0 M R T R U0 X 2 b 5 b 0 0 b 1 b

ﬁ&ﬁ.m«#&#ﬁﬁ#éb?&&ﬁﬁ.&.b$$.b..?$.$?.b¢?.??,D?&«u.«#.ﬁ »

Scanned by CamScanner



| 0P, wide nste on RA

ld

VY

v

YV ¥V VY v

Y Y Y v

v

ad

inical Research Associate (CRA)

The Clinical Research Associate (CRA) is the primary representative of the sponsor and
arguably has the most direct impact on the proper and accurate reporting of adverse evenls
in clinical trials. This impact is encompassed within the following responsibilities

The CRA is the first line of communication between the sponsor and investigator throughout
the study. One of the most critical functions of the CRA is to assure that investigators are
fully aware of, and comply with, their responsibilities for adverse event reporting To achieve
this, the CRA must often teach the adverse event reporting requirements to invesligators

RESPONSIBILITIES:

Identify and recruit investigators.
Conduct on-site clinical monitoring which includes: document review, ensuring accurate data

recording, verifying patient data, adherence to the protocol of a clinical trial in accordance
with GCP/ICH guidelines, and Excel's/sponsor's SOPs.

Perform on-site visits, including site qualification, initiation, monitoring and closeout visits.
Assist investigator meeting including preparation, aison, presentations, problem
resolutions, and follow up.

Ensure timely submission of protocol / consent documents for EC/IRB approval

Maintain all files and documentation pertaining to studies

Motivate investigators in order to achieve recruitment targets.

Maintaining regular contact with study sites to ensure protocol/GCP compliance
Communicate progress of study and relevant information to Project Manager’Sr CRA and
other project team members.

Complete accurate study status reports in time.

Ensure the correct storage of drugs and the diligent account of all drugs in accordance with
SOPs.

Deal with CRF queries in a timely manner.

Participate, if requested, in the preparation of and review of study documentation. e g draft
protocols, draft CRFs, monitoring guidelines and elements of final report.

Ensure correct archiving of files on completion of a study.

« There are five major areas of responsibility through which the CRA can impart knowledge of

verse event reporting to investigators:

o Providing initial training on adverse event reporting requirements for investigators
« Reviewing data lo assure accuracy and completeness of reported events

« Providing new information lo the investigalol

« Monitoring the clinical trial to detect potentially unreported adverse events

« Assuring follow-up data is reported for adverse events when require

Y|
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INVESTIGATOR'S BROCHURE

> The Investigator's Brochure is a compilation of the clinical and nonclinical data on the
investigational product that are relevant to the study of the product in human subjecls

Contents:

¢ The Investigator Brochure should include:
1. Table of contents
2. Summary — not exceeding 2 pages.

v Highlighting the significant physical, chemical, pharmaceutical,
pharmacological, toxicological, pharmacokinetic, metabolic, and clinical
information available of investigational product (IP).

3. Introduction:

v" Chemical name, active ingredients, pharmacolagical clase =nticinnt o -
therapeutic/ diagnostic indication(s).
v General approach to be fallowed in evaluating the IP

4. Description of I.P.

v" Physical, Chemical and pharmaceutical p.op=itics cf LP.
v Storage and handling of I.P.

v Any structural similarity with the other known compound given.
5. Non clinical studies

v The results of all relevant non clinical pharmacology, toxicology,
pharmacokinetic, and investigational product metabolism studies should be
provided in summary form.

e The information provided may include:

o Species tested,

o Number of sex in each group
o Unit dose (mg/kg)

o Dose interval,

o Route of administration and
o Duration of dosing.
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a) NON CLINICAL PHARMACOLOGY: . o
v A summary of the pharmacological aspects of the investigation
ctudied in anirals, should be included.

al product

b) PHARMACOKINETICS AND PRODUCT METABOLISM IN ANIMALS .
v A summary of the pharmacokinetics and biological transformation and .
disposition of the investigational product in all species studied should be given.

) TOXICOLOGY

(The study of the adverse effects cf chemicals on animals)

e A summary of the toxicological effects found in relevant studies conducted in
different animal species.

Single dose

« Repeated dose

s Carcinogenicity

s Special studies
eproductive toxicity
e Genotoxicity

6. EFFECTS IN HUMANS
s A thorough discussion of the known eftects of the investigational product in humans
LU ued o Dodtoe i fosation on pharmacekinetics, metabolism,
vharmacodynamics, dose response, safety, efficacy, and other pharmacological

activities.

7. Summary of Data and Guidance for the Investigator

e This section should contain non clinical and clinical data of IP.
e B - provide the investigator a clear understanding of
o The possible risks
, Adverse reactions
. Observations & precautions needed for the clinical trial.

ﬁ,\w ?O/P L J?E&G?&O‘ ._D ﬁ.’.’sn hu(/ l”<ﬂﬂr/

INVESTIGATORE

» A person responsible for the conduct of the clinical trial at a triai site. If a trial is conducted
by a team of individuals at a trial site, the investigator is the responsible leader of the team
and may be called the principal investigator.

Responsibilities:
1. Investigator's Qualifications and Agreements:

~ The investigator should be qualified by education. training, and experience (o assume
responsibility for the proper conduct of the trial. should meet all the qualificauons specified
by the applicable regulatory requirement, and should provide evidence of such
qualifications through up-to- date curriculum vitae and/or other relevant documentation
requested by the sponsor, the IRB/IEC, and/or the regulatory authority

2. Adequate Resources:

~ The investigator should be able to demonstrate a potential for recruiting the reauined
number of suitable subjects within the agreed recruitment period.

3. Medical Care of Trial Subjects:

» A qualified physician, should be responsible for all trial-related medical decisions.

» The investigator/institution should ensure that adequate medical care is provided to a
subject for any adverse events, including clinically significant laboratory values, related to
the trial.

4, Communication with IRB/IEC:

> Before initiating a trial, the investigator should have written and dated approval/favorable
opinion from the IRB/IEC for the trial protocol, written informed consent form, consent form
updates, subject recruitment procedures, and any other written information 1o be proviged
to subjects.

5. Compliance with Protocol:
» The investigator/institution should conduct the trial in compliance with the protocol agreed

to by the sponsor and, if required, by the regulatory authority and which was given
approval/favorable opinion by the IRB/IEC.
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6. Investigational Product

» The investigator and/or a pharmacist or other appropriate .Sa._sacm__ who ._m nmm.o:m_ma by
the investigator, should maintain records of the product's delivery to the trial site, the .
inventory at the site, the use by each subject, and the return to the sponsor or alternative

disposition of unused product.

7. Randomization Procedures and Un-blinding:

s randomization procedures, if any, and m:o_.._n
with the protocol. If the trial is blinded.

ain to the sponsor any premature un-

» The investigator should follow the trial’
ensure that the code is broken only in accordance
lhe invesligator should promptly document and expl

blinding
8. Informed Consent of Trial Subjects:

» Prior to the beginning of the trial, the investigator should have the IRB/IEC's EEK:
approval/favorable opinion of the written informed consent form and any other written
~fnrmation to be provided to subjects.

9. Records and Reports:

» The investigator should ensure the accuracy, completeness, legibility, and timeliness of
the data reported to the sponsor in the CRFs and in all required reports.

10. Progress Reports:

Tiie investigator should submit written summaries of the trial status to the IRB/IEC
annually, or more frequenlly. If requested by Ihe IRB/IEC.

11. Safety Reporting:

. All serious adverse events should be reported immediately to the sponsor except for those

SACs that the protacol or other document identifies as not needing immediate reporting.
The

12. Premature Termination or Suspension of a Trial

~ If the trial is prematurely terminated or suspended for any reason, the investigator should
promptly inform the trial subjects. should assure appropriate therapy and follow- up for the
subjects, and, where required by the applicable regulatory requirement, should inform the
regulatory authority

13. Final Report(s)
~ Upon completion of the trial, the investigator, where applicable, should inform the

institution; the investigator should provide the IRB/IEC with a summary of the trials
oulcome, and the regulatory authority with any reports required.

mni (9. R\ amd ResperdiVd i f asdihey
“LI.\.
a AUDIT

&
» A Systematic and independent examination of trial related activities and
documents to determine whether the evaluated trial related activities were
conducted and the data were recorded, analyzed and accurately reported
according to the Protocol, Sponsor's SOP, Good Clinical Practice and Applicable

Regulatory requirement

Responsibilities:

1) Planning of audit:

a. Establishing the Goals of Audits; e s el

» One or more objectives should esfablished for a trial audit based on the
importance-of the trial with regard to submissions to regulatory
authorities . > 5 -

» The most important part of audit planning is to specify the goal(s) of the
audit.

> By establishing the goal(s) of an audit, the subjects and methods of the
audit will be determined and the consistent conduct of the audit will be
ensured.

b. Designing and Updating the Audit Plan
> Planning is essential to systematically, effectively, and efficiently conduct an
audit with consideration of resource management in the auditing
department. Fle
> Audit plans, such’as‘an annual plan, a monthly plan, 'and a plan specific to”
each trial or audit, should be established based on: ~ .
» Consideration of the goal,
«Contenis’” ' )
« The progress of the targeted trial & other _,m_m<m:» factors.

c. Determining the Subject(s], Timing, and Method[s) of an Audit
» The subject(s) (e.g., a medical institution, CRO system, clinical trial/study
report, noamcﬁ.an_mﬂ system validation, and database),
> Timing (e.g.; before the start of the trial, during the trial, after the
completion of ,Sw_n._._,m,_. or periodically) - L
> Method(s) (e.q., sampling, interview, or tour) of an audit should be
determined ammma,m:. the m.owzmv ﬁwmmu__m:ma,?m the audit.

cna a5

e. Information in the Audit Plan {ifféspective of the type of audit- annual / monthly)
I. The goal of the audit.”’
Il. The subject 'of the audit.
IIl. The scope of the’audit.
IV. The timing of the_audit.
V. The name, title'and address of the auditor
V1. The reference documents required. - © ' T
VII. The person'to whom the audit report will be submitted.
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2) Conduct of an Audit

> Done by Auditor-according to written plan & procedures
» Involves the examination & evaluation of information o!m..:ma 53:.@_.. _
investigation of the Audit trial (SOPs etc) & trial site (facilities & equipment's) as

well as interviews with auditee.

a. Explaining the Auditing Procedures
3 Auditor should explain auditee in detail about goals &

effective collect of data

methods of audit- for

b. Conducting an Audit and Collecting Information
» Two types of sponsor's audit
o Auditing of internal trial-related department(s)
¢ Auditing of external establishment(s) involved in the tria
medical institution, laboratory, and/or CRO.
» Based upon audit observations collected —auditor
compliance with GCP or not.

| concerned, e.g., @

will say whether it is in

Confirmation and Evaluation of Audit Observations
» Auditor should discuss the observation made with auditee, so that errors can

be confirmed / avoided & can collect if any other information required.
» Auditor should examine whether any violation of protocol / deviation form

GCP guidelines.

2]

3) Report the results of an Audit

% Auditor — reports to Sponsor —to make recognize findings & improve.
> To preserve the independence of auditing, the auditor must not be directly
involved in the corrective and preventive action (CAPA) process.

a. Preparation of an Audit Report
» Reports will be prepared based upon results of evaluation.

» The contents of an audit report will be as follows:

Information that identifies the trial, such as the chemical name or
identification code of the investigational drug, the trial title, and the
protocol number.

« The date of issuing the audit report.

¢ The subject of the audit.

b. Persans to whom Audit Reports are submitted
» Auditor should submit report to the sponsor.
> A copy of audit report to the Sponsor's auditee
3 Auditor should keep in mind about the confidentiality of the reports while

handling the data.

4) Corrective and Preventive Actions

> Implementation of CAPA is necessary after audits, to eliminate errors.
% Once audit complete, auditor will should provide CAPA plan to auditee,
that will be utilized to remediate issues of non-compliance.

7T

5) Completion of an Audit

» Upon receipt of the preliminary responses to the CAPA from the auditee,
the audit is completed.

» CAPA follow-up and subsequent effectiveness verification should be
ensured by continued interaction between the auditor and auditee until
mutual agreement has been met that the CAPA have been addressed.

6) Audit Certificate:

> The sponsor should attach the audit certificate to a clinical trial/study
report of the targeted trial.
> It should contain the following information:

« Information that identifies the trial, such as the chemical name or
identification code of the investigational drug, the trial title, and the
protocol number.

The date of issuing the audit certificate.

The contents of the audit

The name, title and address of the auditor

The name and workplace address of the auditee.

7) Keeping Audit Record:

» Uca:. records should be kept according to sponsor's SOPs for record
eeping.
» The SOPs should specify the procedures for keeping or destroying audit-
related records, as well as the place, subject, and duration of record

keeping.
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final report.

adverse event géporting ancxﬁ.iaq investigators ;

pleteness of reported events
tion to the invespigator;
k. onitoring the clinical trial to detect gotentially unreported adverse events; and
5. Assuring follow-up data is reported for adverse events when required
Q. R ord Veshonithy Wivt CPansey  Th Aiwie)
triny

oAt

Sponsor

.. The sponsor is responsible for implementing and maintaining quality assurance and quality
control systems with written SOPs to ensure that trials are conducted and data are generated,
documented (recorded), and reported in compliance with the protocol, GCP, and the applicable

_ regulatory requirement’s. _ ’ ) '
The sponsor is responsible for securing agreement from all involved parties to ensure direct

. access to all trial related sites, source data/docpments , and reports for the _.E._.-oun.o». ‘monitoring
and auditing by the sponsor, and inspection by domestic and foreign regulatory authorities.

Agreements, made by the sponsor with the investigator/institution and any other partics involved -
with the clinical trial, should be in writing, as part of the protocol or in a separate agreemest

The sponsor should utilize qualified individuals (¢.g. biostatisticians, clinical pharmacologists,
and physicians) as appropriate, throughout all stages of the trial process, from designing the
protocol and CRFs and planning the analyses to analyzing and preparing interim and final

clinical trial reports.

Responsibilities:
1. The sponsor should utilize -E:ov..m-_n? qualified individuals to supervise the overall
conduct of the trial, to handle the data, to verify the data, to conduct the statistical

analyses, and to prepare the trial reports.
2. To.assess the progress of a clinical trial, including the safety data and the critical efficacy

endpoints at intervals, and to recommend to the sponsor whether to continue, modify, or
stop a trial. The IDMC should have written operating procedures and maintain written -
records of all its meetings.

3. Maintains SOPs
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zed access to the data.

Maintain a ity system that prevents unauthori
aintain a security sy P d to make data changes.

. Mnintain a list of the individuals who are authorize

Maintain adequate backup of the data. L .

The sponsor is responsible for selecting the investigator(s)/institution(s). m%_”_ s

investigator should be qualified by training and experience and should have adequ

resources to properly conduct the trial for which the investigator isselected.>

8.. The sponsor should update the Investigator’s Brochure as significant new information
becomes available. .

9. The sponsor is responsible for supplying the investigator(s)/instituti
investigational products. .

10. The sponsor should not supply an investigalor/institution with the investigational
product(s) until the sponsor obtains all required documentation (e.g. approval/favourable
opinion from IRB/IEC and regulatory authorities.

11. Ensure timely delivery of investigational products o the investigators.

12, Maintain records that document shipment, receipt, disposition, return, and destruction of
the investigational products.

13, Maintain a system for retrieving investigational products and documenting this retrieval
(e.g. for deficient product recall, reclaim after trial completion, expired product reclaim).

14. Maintain a system for the disposition of unused investigational product(s) and for the.

documentation of this disposition.

News

on(s) with the

r

Contract research coordinators:

The whork of the CRC Yegins the day he/she joins employment, whether or not the sponsor has
selected an investigaliye site for any part cular trial. The CRC ensures that the potential pool of
jal Investigators/and Sites keep incteasing. The CRC is always on the loo out for new Irial
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Designing of Clinical Documents

INTRODUCTION

A. CRF is a trial document for collecting and recording, patient-
related information in a standardized and uniform manner. This is
important for /the clinical trial team because the analysis and
reporting of trial outcome is largely based on the completeness
and accuracy of data recorded from each patient recruited in the
Em_.v

?:m CRF can be paper-based or in the electronic format allowing
direct data entry into the database) CRF must be distinguished
from protocol which provides detailed methodology of all aspects
of trials whereas, CRF enables to collect subject's inforniation
enrolled in the study as per the protocol

A good CRF should have the following characteristics:

I. It should be clear, systematic and unambiguous.

II. It should provide comprehensive instructions to be
followed by investigator to obtain complete information as
per approved protocol and regulatory requirements.

. It should provide guidance on eligibility criteria for the
patient to continue in the trial.

IV. The design should minimize uncertainties and facilitate
entry verification (e.g., cross-check between related data)
by monitor.

V. It should facilitate in designing and creating clean
database requiring minimum query resolution between the
investigator, monitor and data manager.

T :__ i
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Clinical Rescarch Designing of Clinical Documents' m

A

Clinical Research' Designing of Clinical Documents

Ideally, the CRF should be critically reviewed by designer,
quality assurance department, monitor, investigator, data
manager and statistician meeting the objectives of a trial

CRF DESIGN AND DEVELOPMENT

“_S A good CRF design invites significant contribution and

repeated reviewing by expert team member to meet the

objectives. The team consists of: -
_—

1. CRF designer

2. Medical advisor
3. Clinical monitor
4. Data entry leader
5. Data manager
6. Statistician

—> The CRF designer prepares a frame work based on protocol. The

initial version shows the visits and vanous assessments on each
visit, which are reviewed in the backdrop-of the latest copy of
protocol (ideally final approved version). Any change in protocol
must be informed immediately for necessary amendments in the
CRF.

The design should be in accordance with GCP standards and
SOP requirements follow standard format to maintain uniformity.
The protocol requirements have to be translated into simple and
clear questions with appropriate space for recording patient
responses using design pointers. At the same time, 'instructions’

are generated to guide and remind the investigator regarding
various assessments and actions required at each visit

As a part of quality control process, the first CRF version thus
prepared is checked against the protocol and for internal
consistency by an independent reviewer. The first version is
subsequently circulated to all team members for review and
suggestion invited for appropriate amendments circulating same
copy avoids duplication of suggested changes. Thereafter, all
team members meet to discuss the implications of the suggested
changes and guide the designer to incorporate the essential
changes in the CRF.

—) The CRF designer will subsequently generate the second version

which is again reviewed by the team for fine tuning. No meeting is
required unless the protocol has changed demanding major
amendments in CRF In the meantime, the designer will select and
brief the printers regarding design characteristics, type and size of
paper and card required, font size, number of CRFs required and
deadlines for distribution.

The comments on second version are considered for final version
which for quality assurance review and later sent to project
manager for approval. Once approved, the printer should provide
a finished proof copy of the CRF The Project manager finally
reviews the finished proof copy of the CRP (material, blinding,
format, etc) and orders for printing multiple copies. As per GCP
guidelines, copies of each version, annotations, review meeting
decisions, quality control/quality assurance checks and all
approval documents must be retained and archived as they
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Informed consen f

% INFORMED CONSENT PROCESS
‘l(’l\ll\’l|\|\|}\

All biomedical research involving human participants, the investigator must obtain
the informed consent of the prospective participant .
d respect for

Informed consent protects the individual’s freedom of choice an
rch or not.

individual's autonomy and is given voluntarilyto participate in resea

t jnformation sheet

Ad : o
equate information about research is given in a simple and easily understandable

unambi
2mbiguous language in a document.

Infor
med consent form :components %

-
<
>
Nature and purpose of study starting it as research
Duration of participation with number of participants

Procedure to be followed

Investigation , if any, to the perfarmed

YV VvV Vv V¥

Foreseeable risk and discomfort adequately describe and whether project

involves more than minimal risk
Benefitsto participan community or medical profession as may be applicable
Policy on compensation

Availability of medical treatment for such injuries or risk management

Alternative treatments if available

Steps taken for ensuring confidentiality

No loss of benefitson withdrawal

YV ¥V VY Vv Vv v

genefit sharingin the event of commercialization

> nc:‘unﬁ details
information rel

Y

of PI / local PI /co-P1in‘multi centric studies for asking more

ated to the research or in case of injury.

%
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a)

b)

c)

Fresher or re-consent is taken in

LY
o

wrss

3

. e of i
et detail of chairman of the IEC for appeal against violation of rights
» Caontac

1

» Volumary participation

1

seling for consent for testing must
[V is to be done, coun
$ Iftest for genetics and H

delines

?

N A Ll -

be given as for national gui
Jated data with choice offered to

i iologi andre : .
> Storage period of tiologica sample <al for storage and receipts of its

refu
participant regarding future use of sample,

2

result

¥ articipant
articipant/patient information sheet should be given to the p p

A copy of p

for her/his records. |
g thatit is giver ~f free vn

jefi tent highlightin
et In con enefits and she/he

e implications of risks and b
e benefits.

The inform consent should be br
or voluntarily after understanding th
could withdraw without loss of routine car:

1

fidentiality would be maintainet and 2!l the =

is given that con ‘ o
o be carried out only after consent s obtained

investigations/interventions could

following conditions:

i A iation of protocol.
Availability of new information's which would nec ccitate deviat p

1DUS state

t regains consciousness from unconsc
d then

stand the study. If such an event is expecte
pelt outin the informed consent form.

when a research participan
mentally competent to under:
procedure to address it should be s

31432

d later.

\

When long term follow of or study extension is planne

When there is change in treatment modality, procedures, site visits.

ere is possibility of disclosure of identity through dcta

{30

Before publication if th
presentation or photographs.

i

0
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Clinical Data Management (CDM)

» Data management includes all aspects of data planning, handling. analysis. documentation and
storage, and takes place during all stages of a study. The objective is to create a reliable data base
containing high quality data

Steps:

Planning the data needs of the study
Data collection

Data entry

Data validation and checking

Data manipulation

Data files backup

Data documentation

» Each of these processes requires thought and time: each requires painstaking attention to detail.

# The main element of data management are database files. Database files contain text. numerical,
images. and other data in machine readable form. Such files should be viewed as part of a database
management systems (DBMs) which allows for a broad range of data functions, including data
entry, checking, updating, documentation. and analysis.

1. Data collection:

» Before analyzing data must collected reviewed coded. computenized. verified. checked, and
converted to forms suited or the analyses to be conducted.
> The process must be adequately documented to provide the foundation for analyses
interpretation.
» Data collection import baseline data from:
e Existing systems
e Import lab results
® Scan results
® Other digital data

2. Data management software (data analysis):

# Many DBMSs are Available for personal computer. Options include:
1) Spreadsheet Are to be available for all but the smallest data system.,
unreliable and easily corrupted.
E.g. excel. SPSS datasheet (statistical package for the social science)
2) Commercially database program Are expensive, Tend to be large and slow and often
Lack control data entry facilities.
E.g. oracle, access.

since they are
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3) Especially data entry programs are ideal for data entry and storage.
E.g. SPSS data entry builder, Epi Data.
» Epi data Repairs to a group of applications used in combination fo
structures and analyzes of quantitative data.

r Creating documented data

3. Data entry and validation:

> Data processing errors are errors that a occur After data have been collected.
This is distinct from measurement errors which are differences between the true state of affairs
and what appears on the data connection form.
% Errors that are actors during data entry are:
o Transposition (e.g. 19 becomes 91 during data entry)
« Copying errors (e.g. 0 (zero) becomes O during data entry)
o Coding errors (e.g. a racial group gets improperly coded because of changes in the
coding scheme.)
« Routing errors (e.g. the interviewer ask the wrong question or asks questions in the
wrong order.)
e Consistency errors (contradictory responses, such as the reporting of a hysterectomy
after the respondent has identified himself as male.)
 Range errors (responses outside of the range of plausible answers, such as a reported age

of 290)

Methods to prevent data entry errors include:

i. Manual checks during data collection (e.g. checks for comleteness handwriting
legibilit)

Range and consistency checking during data entry (e.g. preventing impossible results,
such as age greater than 110)

iii. Double entry and validation following data entry.

4. Data backup and storage:

s

>
i.
i.

There are two kinds of computer users.

Those that have lost a major chunk of data.
Those who are going to lose a major chunk of data.

e Data lose can be due to natural disorders human error and computer failure.

e You have worked too hard to collect data and you must not take care of it.

e The most common loss of data among studies is due to lose of data somewhere on the
computer.

e The best way to prevent such lose his to know the physical location of your data (Local
drive, removable media, network) And to use logical file names. All too often students
save files to unknown location (usually the default set up by the program).

o But never fined saved files or have the saved files deleted by the local area network as a
part of routine data cleanup.

e Always be aware of the location and path folder to which files at are being written,

It is essential to back-up all data (e.g. data files, code books, software settings, computer
programs, word processing documents.)

Backup system sent all manual or automated copying of files to Removable media (e.g.
Floppy disk, zip disks, tape) or to network storage.

Backup procedures should be truly tested to ensure Archived files remain uncorrupted and
can be restored.

Procedures should be written up so that personnel Unfamiliar with backup and restore .
methods could follow them from scratch. '
Health researchers must be aware of confidentiality and ethical requirements when ,
working with research files.

This is especially important when data contain personal identifiers and medical

information.
It is it researchers study to make him or herself of local national and international laws

Governing us of health data.

s. Documentation:

» Documentation is a special challenge.
» Documentation should include:

1. The objectives and methods of study.

2. Details of events and activities.

3. For each data collection activity a record of the detailed procedures used and

accounting of the number of subjects in scope the number selected for data

collection and the disposition for all subjects (by category, ¢.g. Could not count, .

refusal). This material should have cross references to original sources. (E.g.

computer runs) tenable Verification when necessary.

. List and descriptions of all interventions applied and materials used (e.g.

intervention materials, Training materials).

5. Documentation on all computerized data and final analyses (Information on

databases, variables, computer runs). |

£
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»dJ QA and QC

®.. write the application of computers in clinical data management (5 mark P‘“J Quality Assurance

buita the sookcation oficemeuters In chnical data A MERme R - "
|
. B

» Itis known as QA and focuses on preventing defect.

Quality Assurance ensures that the approaches, techniques, methods and

processes are designed for the projects are implemented correctly. Quality

assurance activities monitor and verify that the processes used to manage
and create the deliverables have been followed and are operative.

» Quality Assurance is a preactive process and is Prevention in nature. It
recognizes flaws in the process. Quality Assurance has to complete before
Quality Control.

» QA is the technique of managing the quality.

> Eg : Verification
V QA means Planning for doing a process.

»
v

» The use of computers for data processing and statistical analysis requires
careful planning and execution by experienced personnel. Errors are liable
to happen in the recording of data in the CRFs, as well as in the transfer of
data to the computer using a database management software.

In a typical trial the sequence of data collection might be registration and
randomisation, a record of the patient’s name or code, trial number, date
of birth, date of randomisation and allocated treatment (if the trial is not
blind) will be entered into the database.

A\

Quality Control

» It is known as QC and focuses on identifying defect. QC ensures that the
approaches, techniques, methods and processes are designed in the project
are following correctly. QC activities monitor and verify that the project
deliverables meet the defined quality standards.

> Quality data management via computers entails careful planning and
execution by well-trained data managers. As the processes of data
transcription and entry into computers are highly susceptible to producing

errors, a series of checks for validity and completeness should be carried » Quality Control is a reactive process and s det=ction in pature.. Tt
' out immediately upon the return of CRFs. Items that are commonly verified recognizes the defects. Quality Control has to complete after Quality
Assurance.

- include range checks for clinical parameters such as serum levels. These
may be excessively high or extremely low (due to out-of-range or wrong
units recorded), or in the case of qualitative variables, a nonpermitted

» QC is method to verify the quality.
> Eg : Validation.
» QC Means Action for executing the planned process.

b code.

Different between QA &QC

o QA, processes are planned to evade the defects.

e QC agreements with discovery the defects and modifying them while
making the product.

QA detects weakness.

QC detects defects.

QA is process oriented

QC is product oriented.

QA is failure prevention syster:.

QC is failure detection system

1473
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» Electronic Data Processing (EDP) refers to the use of automated measures ising simple,

w repetitive actions and computer technciogy to organise and store documents and
sometimes to transfer them from paper to a digital format

% The term Electronic Data Processing is one that is infrequently used in modern computing.
Originally coined in an era in which the idea of storing and processing data on computers
could be entertained by only the largest of businesses, EDP is now a reality of daily life for
the vast majority of businesses around the globe. In fact, the term has since been updated
variously to the better known terms ‘IT’ (Information Technology) and '1S’ (Information
Systems).

Advantage:

« Speed. Information stored and managed via EDP can be retrieved aimost instantly on a
well-maintained internal network or even the Internet.
4 « Efficient. Summary documents and related materials such as invoices, reports, and
statements can be automatically and quickly generated via EDP.
« Economic. Once an Electronic Data Processing system is created and implemented, over
time it reduced the costs of managing data by a significant margin.
« Reduced Labor. Duplication of effort and repeated entries due to mistakes in manual
— data entry are reduced or eliminated by EDP.

Elements:

« Hardware: The servers and desktops or terminals used to enter and store data.

« Software: Spreadsheets, custom applications, databases, and other pieces of code used to
t manage and collect the data.

« Procedure: A coherent and agreed-upon system for entering and manipulating data,
designed to eliminate duplication of entry and data corruption.

« Personnel: The staff trained to work with the EDP, ranging from the entire work force to a

select group.

. ——-
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> Clinical trials are a cornerstone in search for medical advances. There has been -
progress in the design and conduct of a clinical trial. This led to an increased . A
awareness of ethical issues and safety monitoring. It is the Policy of National Institutes =
of Health (NO) that a system should be there to ensure the safety of participants. The , D
establishment of Data safety monitoring boards is required for multi site clinical trials m
involving potential risks to the patient. o
O
w
< Safety monitoring is done by :
1. Investigator :
2. IRB/IECs
3. Sponsor
4. Monitor -

1. IRB — Responsibility:
= An IRB/IEC should safeguard the rights, safety, and well- being of all trial
subjects. SFFSCRESGH
= The IRB/IEC should conduct continuing review of each ongoing trial at intervals
appropriate to the degree of risk to human subjects, but at least once per year. T

HE

2. INVESTIGATOR — Responsibility: .

= During and following subject participation in a trail, the investigator should ensure that
the adequate medical care is provided to the subject for any adverse events, including
clinically significant laboratory values, related to the trail. 4G GEEaiad-2

3. SPONSOR — Responsibility: - it

* The sponsor may consider establishing an independent data-monitoring committee
(IDMC) to assess the progress of a clinical trial, including the safety data and the
critical efficacy endpoints at intervals, and to recommend to the sponsor whether to
continue, modify, or stop a trial KHISP<6<810.

4. MONITOR - Responsibility:

* Determining whether all adverse events (AEs) are appropriately reported within the
time periods required by GCP, the protocol, the IRB/IEC, the sponsor, and the
applicable regulatory requirements. QZR- G264
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SAFETY MONITORING IN DIFFERENT PHASES OF CLINICAL

TRIAL:

» Phase |: Experimental drug given in a small group of people (20-80) to evaluate its
safety , determine a safe dose range, identify side effects.

> Phase II: Experimental study drug is given to a larger group of people (100-300) to see
if it is effective and to further evaluate its safety.

~ Phase llI: Experimental study drug is given to a larger group ﬂ.: people (1000-3000) to
confirm its effectiveness, monitor side effects, collect information for safety.

» Phase IV: Post marketing studies gives additional information including drug risks,
benefits and optimal use.

DATA AND SAFETY MONITORING BOARD: (DSMB)

» This is used mainly for randomized controlled clinical trial. For phase Il trials DSMB is
required to provide an ongoing critical and unbiased evaluation of the progress of

study.

FUNCTIONS OF DSMB:

» To ensure safety of the patient
» To ensure that the protocol is designed in a ethical manner

» To review interim toxicity data

COMPOSITION OF DSMB:

1. Multidisciplinary representation, including physicians from relevant
medical specialties and biostatisticians. This may include other experts
such as bioethicists, epidemiologists and basic scientists.

2. Members who are free of significant conflicts of interest
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Active surveillance, in contrast to passive surveillance, seeks to ascertain
completely the number of adverse events via a continuous preorganized
process.

An example of active surveillance is the follow-up of patients treated witha |
particular drug through a risk management program. Patients who fill a
prescription for this drug may be asked to complete a brief survey form and
give permission for later contact. In general, it is more feasible to get
comprehensive data on individual adverse event reports through an active
surveillance system than through a passive reporting system.

Active surveillance can be achieved by reviewing medical records or
interviewing patients and/or physicians in a sample of sentinel sites to ensure
complete and accurate data on reported adverse events from these sites.

The selected sites can provide information, such as data from specific patient
subgroups, that would not be available in a passive spontaneous reporting
system.

Moreover, active surveillance can capture ADRs across the entire population

of patients exposed to drugs in a variety of clinical settings, and is thus able to
inform health authorities on true drug risks in everyday clinical practice.

At the same time, an active surveillance system allows targeted recruitment
and follow-up of patients focused on a specific ADR, a specific drug, or a

specific patient subpopulation (e.g. age groups, ethnic groups, gender). With
such targeted investigations, relevant information on a specific drug safety
question can be obtained very efficiently and within a relatively short time.
Most importantly, active surveillance provides a means to evaluate drug

safety particularly in “orphan populations”, often excluded from clinical trials,
such as children, or women during pregnancy.
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Eudravigilance is a system for monitoring the safety of medicines.

> Its components facilitate electronic reporting of suspected adverse reactions

related to medicines and the effective analysis of data.

This enables the early detection of potential safety issues. It is the European

data processing network and management system for reporting and

evaluation of suspected adverse reactions during the development of new

drugs and for following the marketing authorisation of medicinal products in
the European Economic Area (EEA).

# The system contains different components that perform specific tasks in the

process of electronic reporting of suspected adverse drug reactions.

%

Role:

Electronic exchange of Individual Case Safety Reports (ICSR, based on the
ICH E2 BM specifications):
o EudraVigilance Clinical Trial Module (EVCTM) for reporting Suspected
Unexpected Serious Adverse Reactions (SUSARs).
o EudraVigilance Post-Authorisation Module (EVPM) for post-
authorisation ICSRs.

Early detection of possible safety signals from marketed drugs for human

use.
e Continuous monitoring and evaluation of potential safety issues in relation

to reported adverse reactions.
e Decision-making process, based on a broader knowledge of the adverse

reaction profile of drugs.
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