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How IS evidence rated?

Infectious Diseases Society of America-US Public Health Service Grading System for Ranking
Recommendations in Clinical Guidelines.

Category, grade Definition
Strength of recommendation
A Good evidence to support a recommendation for use
B Meoderate evidence 1o support a recommendation for use
G Poor evidence to support a recommendation
D Moderate evidence to support a recommendation against use
E Good evidence to support a recommendation against use

Quality of evidence
| Evidence from =1 properly randomized, controlled trial
Il Evidence from =1 well-designed clinical trial, without randomization; from cohort or case-controlled an-
alytic studies [preferably from =1 center); from multiple time series; or from dramatic results from
uncontrolled experiments
]} Evidence from opinions of respected authorities, based on clinical experience, descnptive studies, or
reports of expert committees

NOTF  From [11]

Khan A R et al. Clin Infect Dis. 2010:51:1147-1156



Hierarchy of Epidemiologic Study Design

Case reports Generate hypotheses

Case series

Ecologic studies

Cross-sectional studies

Cohort studies

Randomized controlled trials Establish causality



What is the best design?

Table 1 Comparison of cohort studies and randomised contralled trials

ltem Cohorl studies Randomised controlled Irials

Populations studied Civerse populations of patinis who are obszrved ina rangz of  Highly selzcted populations recruitzd on the bass of detaiked
3etting s eritzfia and treated at selected sites

Allecation 1o the intarvantion asad on decksions made by providers or patiants Based on chanca and controlled by investinators

Dutcomes Gan be cefined atter the intzrvention and can include rare or Frimary outcomes are determined before patients are entered
unexpected events inta study and ars focused on predictzd bensfds and nsks

Follaw-up Mary cohort studies rely on existing experiencs (retrospective  Prospective studies; often have short fallowe-up because of
studies) and can provide an oppartunity for long follow-up costs and prassurz to produce fimely evidence

Analysis Sophisticated multivariate techniquss may be raquired to deal  Analysis 1s straightforward

with eonfounding

BM) VOLUME 830 16 APRIL 2005

Case series < case-control < observ. cohort < randomized

Generate hypotheses Establish causality



What was randomisation important for?

- We want the treatment and comparison groups to be
comparable in all respects except the one being studied

- to ensure as much as possible that the distribution of all
factors and population characteristics, except for the
therapy being studied, is based on chance and not to
some other factor such as patient or investigator
preference (bias)

 Will provide comparable groups for most factors so that
differences in outcomes at the end of the trial can be

attributed to the intervention being tested



Randomised controlled clinical trials

+ Patients are randomly assigned to 2 or more
freatment groups

+ Experimental group receives ‘new’
intervention

+ Comparison group receives standard of care

orp
« Wel

acebo
balanced for confounders

 Allows direct assessment of treatment
Intervention



RCT: enrollment, randomization and
outcome

Disease/ NO

Treatment Surrogate disease/
Death ,

Survival

Population 3

Placebo/SOC

Disease/ dis§:se/
Death .
Survival

In a randomized trial, the investigator (a) selects a sample
from the population, (b) measures baseline variables, (c)
randomizes the participants, (d) applies interventions, (e)
measures outcome variables during follow-up



The purpose of a control group

+ To allow descrimination of patient
outcomes (ex: virological failure) caused
by the test treatment from outcomes
caused by other factors

+ Tell us what would have happened to
patients
—If they had not received the test treatment or

—If they had received a different treatment
Known to be effective



| Epidemiology series |

Blinding in randomised trials: hiding who got what

Kerneth F Schz, Davia A Grimes

reporting of clinical tials). We prefer blinding because
it has a long history, maintains worldwide recognition,
creates  strong  imagery, and  permeates the ICH
guidelines,*

Figure 2: The authors blinded and masked

» Objective: to keep the comparability
between the groups



Superiority trial

- |s designed to detect a difference between the
two treatment arms

» Definition of a primary endpoint :
— % of patients with a VL <50 cp/mL at 24 weeks

» Definition of the difference you want to show
between the two treatment arms

— In Lazzarin et al (simplified):

- Virological success for TMC125 group: 55%

- Virological success for the Placebo group: 35%
- - difference = 20%

— needed to calculate the samples size




Estimation with confidence intervals
In a superiority trial

It is not statistically significant!

Because the Cl includes the d=0 value

+
*
d<0 d=0 d>0

Negative effect  No difference Positive effect



Equivalence/Non-inferiority trials

 Equivalence ftrials

— Aim to determine whether one intervention is
therapeutically similar to another

+ Non-inferiority trial
— seeks to determine whether a new treatment
IS N0 worse than a reference treatment

Piaggio JAMA 2006 JAMA. 2006 Mar 8;295(10):1152-60.



But remember

+ Not all innovations can easily be compared to a
placebo

+ Innovations can be interesting even without
being more efficient :

— tolerance, costs, pill burden

« Gallant et al.

— The regimen of TDF, FTC, EFV was to be considered
not inferior to the regimen of ZID, 3TC, and EFV if the
lower bound of the 95% ClI for the difference between

the two groups, for the primary end point (in the

proportion of patients with an HIV BRNA level of less

than 400 copies/mL) was no lower than -13%.




Figure. Possible Scenarios of Observed Treatment Differences for Adverse Outcomes
(Harms) in Noninferiority Trials Error bars indicate 2-sided 95% confidence intervals (Cls).

> NEW TREATMENT BETTER NEW TREATMENT WORSE -
Positive effect Sioar , negative effect
.
Noninferior
B
Noninferior
: C]
Noninferior?”
D
Inconclusive :
’ -— -
Inconclusive
e
Inconclusive?t
Inferior
- - : >
9 A

Treatment Difference for Adverse Outcome
(New Treatment Minus Reference Treatment)
Piaggio, G. et al. JAMA 2006;295:1152-1160



Peculiarities in resource limited settings

= We need to test drugs in different populations (e.g.,
genetics) ... but the final objective is to provide this
population with drugs!

m We need to administer the informed consent in a
compatible manner

= We need resources, e.g.:

m Central randomization for an easy and true
blinding

= Intensity and lenght of follow-up (reduce loss to
follow-up rates)



Facts

* Generic drugs are safe and effective
alternatives to brand name prescriptions

* Generic drugs can help both consumers and
the government reduce the cost of
prescription drugs



Why do we need Bioequivalence studies?

= No clinical studies have been performed in
patients with the Generic Product to support its
Efficacy and Safety.

= With data to support similar in vivo performance
(= Bioequivalence)
Efficacy and Safety
data can be extrapolated from the Innovator
Product to the Generic Product.



WHO Guidelines

 Annex 7 of WHO Technical
Report Series, No. 937,
2006

* Multisource (generic)
pharmaceutical products:
guidelines on registration
requirements to establish
interchangeability

WHO EXPERT COMMITTEE
ON SPECIFICATIONS FOR
PHARMACEUTICAL PREPARATIONS

Fortieth Report

@ World Health
Organiza tion

eeeeee




Additional Guidance

Proposal to waive in vivo bioequivalence
requirements for WHO Model List of Essential
Medicines immediate release, solid oral dosage

forms (Annex 8) H, NGBQ K
Additional guidance for organizations performing in .;“' L l:.' AL
vivo bioequivalence studies (Annex 9) RES A L
Guidance on the selection of comparator Ré‘{_'_»T : k

pharmaceutical products for equivalence
assessment of interchangeable multisource (generic)
products (Annex 11) @) mene




Bioavailability

 The extent and rate at which its active moiety
is delivered from pharmaceutical form and
becomes available in the systemic circulation

Pharmacokinetics
conc. vs time

Conc.(mg/L)

Time (h)



Scheme of Oral Dosage Form

Human Intestinal
Absorption (HIA)

Bioavailability 1 Dose
4D

Portal bleod"
system

Oral Bioavailability (%F)




Bioequivalence (BE): Definition

“the absence of a significant difference in the rate
and extent to which the active ingredient or active
moiety in pharmaceutical equivalents or
pharmaceutical alternatives becomes available at
the site of drug action when administered at the
same molar dose under similar conditions in

an appropriately designed study.”

CDER U.S. Food & Drug Administration



Bioequivalence

Concentration (ng/mL)

15

Time (hours)

—e— Test/Generic

—m— Reference/Brand

20




Statistical Analysis
(Two one-sided Tests Procedure)

 AUC (Extent) and C
transformation

- 90% Confidence Intervals (Cl) of the difference
in Log (AUC,) —Log (AUC;) must fit between
80%-125%

(Rate) — Log

max



BE Results (90% ClI)

|
Fail to Demonstrate BIE

=

Demonstrate BIE

.

Demonstrate BE

1
Fail to Demonstrate BE

=

Demonstrate BIE

80%

T/R (%)

125%




Study Designs

* Single-dose, two-way crossover, fasted
* Single-dose, two-way crossover, fed

Alternative

* Single-dose, parallel, fasted (Long half-life)

* Single-dose, replicate design (Highly Variable
Drugs)

 Multiple-dose, two-way crossover, fasted
(Less Sensitive, non-linear kinetic)

Parallel or crossover?, Fasted or Fed?, Single or Multiple?, Replicate or nonreplicate?



Study Designs

* Duration of washout period for cross-over
design

- should be approximately > 5 times the plasma
apparent terminal half-life

- However, should be adjusted accordingly for
drugs with complex kinetic model



Study Designs

Sample size determination

significant level (ot = 0.05)

20% deviation from the reference product
power > 80%

Sample time determination
adequate data points around t,__,

3 or more time of t,, to around AUC,, = at least
80% AUC, . ¢



Peculiarities in resource limited settings

= We need to test generic drugs esp. in these settings
= Caution for variability in PK/PD characteristics:

= Genetically diverse populations

= Environmentally diverse populations
= Validity of the results (technical)



Strategies to improve International

Collaborative research

 Scientists in RLS:

Choose collaborators carefully

Learn English or other langages of the collaborators
Become familiar with the international scientific literature
Be sure that collaboration will build local research capacity
Clarify administrative and scientific expectation in advance

e Scientists in the IC’s

Choose collaborators carefully
Learn the local langage and culture
Be sensitive to local ethical issues

Encourage local collaboration in all aspects of the research
process

Clarify administrative and scientific expectation in advance
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