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The easy approach to evaluate
treatment effects

« Compare a single group of patients
given the new treatment with a
group previously treated with an
alternative treatment.

» Usually such studies compare two
consecutive series of patients in the
same settings.



The easy approach is seriously flawed:

» Multiple examples in medicine where
results from RCTs negates findings
from clinical trials that have used
Inferior study designs

> Non-RCT trials yield in general more
optimistic results than RCTs.



Over-estimation of
treatment effect

* Non-RCT trials 40%
S EURTENS 30%
* Poor reporting quality  25%
* Duplicate information 20%
* Not double-blind 17%

Schulz KF, Chalmers I, Hayes RJ, Altman DG: Empirical evidence
of bias: dimensions of methodological quality associated with
estimates of treatment effects in controlled trials. JAMA 1995,
273:408-412



The easy approach is seriously flawed: '

» Can never satisfactorily eliminate

possible bias:) "an inclination to present or
hold a partial perspective at the expense of
(possibly equally valid) alternatives”
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Minimizing risk of Bias > Random
allocation of participants

 Random allocation means that all
participants have the same chance of
being assigned to separate study arms

« Allows comparison of outcomes of
Intervention given to groups of
participants who theoretically do not
differ in any systematic way



Randomisation - statistical theory

« Based on the idea of random sampling

 In a study with random allocation the
differences between treatment groups
behave like the differences between
random samples from a single population

* We know how random samples are
expected to behave and so can compare
the observations with what we would
expect If the treatments were equally
effective



Randomisation Procedures

AlIM: Allocation that can not be influenced by the
Investigator, the clinician, or the study participant
location

Hth

Computer generated random numbers
Random number tables




Favours treatment

Generation of allocation sequence
{inadequate or unclear versus adequate)

Schulz 1995
Maher 1998

Kijaergard 2000
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Favours control

0.95 (0.81 to 1.12)

0.89 (0.67 ta 1.20)

Combined

Concealment of allocation .
{inadequate or unclear versus adequate)

Schulz 1995

Maoher 1998 ._

Kjaergard 2000 - B

Juni 2000
Combined

Double blinding
{absent versus present)

Schulz 1095

- =

1 3

0.49 {0.30 to 0.81)

0.81 (0.60 to 1.09)

0.66 (0.59 to 0.73)
0.63 (0.45 to 0.88)
0.60 {0.31t01.15)
0.79 (0.70 to 0.89)

0.70 (0.62 ta 0.80)

0.83 (0.71 to 0.96)

1.11 {0.76 to 1.63)

0.56 {0.33 to 0.98)
0.88 (0.75 10 1.04)

0.86 (0.74 ta 0.99)

Maoher 1998
Kjaergard 2000 - i
Jiini 2000 _.__
Combined “il"
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Ratin of nelde rafing

Inadequate
study design
and effect
SEES

Juni et al.Methodological
guality of controlled trials
and effect estimates.
BMJ 2001.




Registered or Eligible Patients (n=...)

Not Randomized in=...)
Heasons (n=...)

Reporting:

Recetved Standard Recernved Standard
Intervention as Allocated Intervention as Allocated
in=..) in=..)
Did Not Receve Did Not Receive

C O N S O RT Standard Intervention Standard Intervention
as Allocated (n=...) as Allocated (n=...)

Followed Up (n=..) Followed Up (n=...)

Timing of Primary and Timing of Primary and
Secondary Outcomes Secondary Outcomes

Withdrawn (n=...) Withdrawn (n=...)
Inte rvention inefTee tive Intervention inelfeo tive
n=..} (=...}

Lost to Follow-up (n=...) Lost to Follow-up (n=...)
Other (n=...) Other (n=...)

Completed Trial (n=...) Completed Trial (n=...)




Intention to treat analysis

Analysing people, at the end of the trial, in the

groups to which they were randomized, even if

they did not receive the intended intervention.
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What can you show with a trial?

The truth

A IS better A IS no better
than B than B
What the than B

trial shows

A IS no better
than B

Vox
x«
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What can you show with a trial?

Type 1 error
Alfa error

The truth

IS better A IS no better
than B

Optimism error

WhHEIRE than B

trial shows

A IS no better

than B
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What can you show with a trial?

What the

trial shows
A IS no better

than B

Type 2 error
Beta error
Pessimism error

The truth

A IS better

than B

A IS better '\/
-

A IS no better
than B
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The history of therapeutic interventions

2000bc Here, eat this root

1000bc That root Is heathen, say this prayer
1852  Praying Is superstition, drink this brew
1932 That brew Is snake oil, swallow this pill
1972 nat pill is ineffective, take this antibiotic

T
2012 That antibiotic i1s artificial... Here, eat
this root
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Mason et al. A prospective, randomized, double-blind comparison of 2%
lidocaine with 1:100,000 and 1:50,000 epinephrine and 3% mepivacaine for
maxillary infiltrations. J Endod. 2009 Sep;35(9):1173-7

VALIDITY: Are the results of the trial valid? A B C
1 Did the trial address a clearly focused issue?
An issue can be focused in terms Yes Can't tell No

- the population studied
« -the intervention given
» - the outcomes considered
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