


LEARNING OBJECTIVES

| .explain, apply, and interpret basic biostatistical analytic
techniques, and their appropriate applications;

2.identify and differentiate between study designs currently used
in the evaluation of pharmaceuticals;

3.critically evaluate published research to make judgments about
the validity, value, and applicability of the findings to patient care;

4.identify, analyze, interpret, and appropriately apply the
literature to clinical practice.



OVERALL OBJECTIVEs
Develop your Ability to Assess Health Claims
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All Health Care Providers should
have their practice underpinned
by the best available evidence
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IT’S NOT CHECKBOX MEDICINE

PEOPLE ‘
DON'T
INTO BOXES

IT’S NOT SOMETHING “NEW”

DOING THE
RIGHT THING
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IT’S NOT ABOUT SAVING MONEY

RATIONING
'S NOT THE
MOTIVE

RESEARCH ==
COSTS MONEY o
SOMEBODY HAS TO g

PAY FOR IT

IT’S NOT ABOUT RCTs

RCTs ARE USEFUL
BUT THEY ONLY
B .
' "\ HELP
. INFORM DECISIONS
p<0.05 = GOOD p»0.05 = BAD

IT’S NOT NECESSARILY ABOUT
INFLUENCING OUTCOMES

. Heart attacks, strokes, renal failure, symptoms

. Quality of life,

, people on evidence-based treatments

IT’S NOT ABOUT IGNORING

BASIC SCIENCE
®  WENEEDTO
Qo UNDERSTAND
HOW IT
WORKS

IT’S NOT ABOUT ZERO
COMPETING INTERESTS

WE NEED TO
UNDERSTAND
BIAS 1S

EVERYWHERE




WHATIT IS
IT'S A WAY OF THINKING
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Wrong guidelines: why and how often they occur

Primiano lannone,* Nicola Montano,”? Monica Minardi,>
James Doyle,> Paolo Cavagnaro,* Antonino Cartabellotta’

“Unfortunately, depending on how their
reliability 1Is measured, up to 50% of
guidelines can be considered
untrustworthy. This carries serious
conseqguences for patients’ safety,
resource use and health economics
burden.”

EBM 2017:22:1-3



Wrong guidelines: why and how often they occur

Primiano lannone,* Nicola Montano,”? Monica Minardi,>
James Doyle,> Paolo Cavagnaro,* Antonino Cartabellotta’

“guideline reliabllity is largely over-stated, and
guidelines still suffer methodological flaws, limited
panel composition and conflicts of interests,
making their conclusions often untrustworthy.
Even when evidence-based methodology is
claimed, it is often not fully adopted and the
‘evidence-based quality mark’ gets
misappropriated by vested interests”

EBM 2017:22:1-3



We recommend

- those involved in the conduct of clinical
research (universities/research institutions/
industry), should provide training in research
methods and the use of statistics in
evaluating the benefits and harms of
medicines for research staff across all career
stages as part of their continuing
professional development

Enhancing the use

of scientific eV'den(;e - similar courses should be provided for

(6] judge the potentlal healthcare professionals by universities or

benefits and harms CPD programmes

of medicines - existing courses should also be reviewed

A and, where necessary, new courses should
be established to accommodate the full

O wedical Sciances range of evidence-generating approaches for
assessing the benefits and harms of
medicines

Universities and research institutions should play a greater role in ensuring that
the research they host is portrayed accurately in the media.



“It’s a statistically significant finding”

There are always 3 possibilities that must be
considered:

1.The observed difference was due to chance

2.The observed difference was due to confounding or
other source of bias

3.1f neither 1 nor 2 is believed to have caused the

difference, then by simple elimination, it is inferred
that the treatment caused it



Similar but different relatives

Relative risl/risk ratio (RR) - ratio of two probabilities (%) at one point in
time - treatment/control

® eg8%vs 10%-RR=8/10=0.8
® most useful in low probability events

Hazards ratio (HR) - ratio of two hazard rates (slopes) over a time period

B Death from Any Cause

Patients with Events (%)

Intensive therapy 5128 4972 4803 3250 1748 523 506
Standard therapy S123 4971 4700 3180 1642 459 480

Odds ratio (OR) - ratio of two odds (25/1) - typically used in case-control
studies - typically the incidence is not known

OR is a reasonable estimate of the RR if a disease is “rare” <~15% but
treating an OR as if it were an accurate estimate of the RR will typically
overestimate both the likely benefits and harms of treatment



Course Material

| .Evidence Appraisal Content
2.Evidence Appraisal Work Book

For Course Material Please Go To
https://therapeuticseducation.org/boot-camp




Healthcare should be all about
Figuring out AND Explaining about

The Chance of Something Happening
WITH NO TREATMENT

The Chance of Something Happening
WITH TREATMENT

over a period of time

t's really THAT simple
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“It’s tough to make predictions,
especially about the future.”

-

Trials almost never include people exactly like the person in front of you -
genetic mongrels

All results from individual trials or meta-analyses are by definition ballpark
estimates
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Need different evidence for different questions



It’'s a Mindset

SCIENCE:
NOT JUST FOR
SCIENTISTS

It's not that
ldon't care.
Oh wait.
Yes it is.

We believe that science is a human endeavour;
it'’s a way to ask questions about the world and test
them out. It’s not just a list of facts; it's a mindset
owned by anyone who approaches the world in an
open-minded, sceptical, logical, systematic,
empirically-oriented, tentative and curious
way. It applies in the natural and social sciences,
as well as technology, engineering and
mathematics.

| DON'T CARE
WHAT THE DATA S

| CARE TO KNOW
"HAT THE DATA SA'



How To Critically
Appraise

an RCT in
|0 minutes




The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISMED IN 1812 JUNE 12, 2008 YOL. 5582 NO, 24

Effects of Intensive Glucose Lowering in Type 2 Diabetes

The Action to Control Cardiovascular Risk in Diabetes Study Group*
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“Simplicity is the ultimate sophistication”
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Effects of Intensive Glucose Lowering in Type 2 Diabetes

The Action to Control Cardiovascular Risk in Diabetes Study Group*

ABSTRACT

BACEGCROUND

Epidemiologic studies have shown a relationship between glycated hemoglobin
levels and cardiovascular events in patients with type 2 diabetes. We investigated
whether intensive therapy to target normal glycated hemoglobin levels would reduce
cardiovascular events in patients with type 2 diabetes who had cither established
cardiovascular disease or additional cardiovascular risk Gactors.

MLTHODS

In t)us randomxztd study 10 2S1 pmcmx (mcan age, 62. 2 )uu) with a2 median gly

cated hemoglobllvel of 8.1% were ass1gned to receive intensive therapy (targeting
a glycated hemoglobin level below 6.0%) or standard therapy (targeting a level from
7.0 to 7.9%). Of these patients, 38% were women, and 35% had had a previous car-

diovascular event. The primary outcome was a composite of nonfatal myocardial
infarction, nonfatal stroke, or death from cardiovascular causes. The finding of

therapy after a mean of 3.5 yeas of follow-up.

therapy group (hazard ratio, 1.22; 95% CI, 1.01 to 1.46; P=0.04). Hypoglycemia
requiring assistance and weight gain of more than 10 kg were more frequent in the
intensive-therapy group (P<0.001).

CONCLUSIONS

As compared with standard therapy, the use of intensive therapy to target normal

glycated hemoglobin levels for 3.5 years increased mortality and did not signifi-
cantly reduce major cardiovascular events. These findings identify a previously




Let’s recap

Look at the Abstract
Read the title

Look at what was studied
Look at the outcomes

Read the conclusions
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Q. intent

Analyses of primary and secondary outcomes
were performed with the use of time-to-event
methods according to the intention-to-treat prin-
ciple, and occurrences of these outcomes in the

. 2

of patients within the previous 12 months; 50 pa-
tients (0.5%, including 26 patients in the inten-
sive-therapy group and 24 in the standard-therapy
group) were lost to follow-up, and 162 patients
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Let’s recap

Randomized

Blinded

Allocation concealment
Intention to treat
Follow-up

Conflicts of interest



Blinding

Cartoon created by Terry Shaneyfelt



Morphine Physiotherapy
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Morphine or
Physiotherapy?

ALLOCATION
CONCEALMENT

and
UNBLINDED




Morphine Placebo

Morphine or ALLOCATION
Placebo? -- CONCEALMENT

and
BLINDED




PROTOCOL VIOLATIONS

F COMPLETED bID NOT LOST TO
TREATMENT Recave FOoLLOwW -UP
© DISCONTINUVED
EA‘TMEMT

RELEIVED
INCORRECT
g é

ANALYSIS

INTENTION-TO-TREAT §

nemmwr
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_ITT analysis

(if randomized then analyzed)

* intuitively one would want to exclude
these people from the evaluation BUT

* excluding these people could lead to a
randomization issue - now it is no longer
truly randomized

* the protocol violations may be
secondary to the intervention or
disease severity

* you lose power if you exclude people
* exclusions could lead to a bias

* including all people is more like
practice

* a per-protocol analysis - only analyze those
who adhered to the protocol - is actually
closer to the true efficacy of the
treatment HOWEVER an ITT is a more

conservative estimate



Lost to follow-up

Could be a problem if:
the % of people lost to follow-up is greater

than the absolute effect

OR
the % lost is quite different in one arm



MUCH OF THE REST OF THE TEXT

INTRODUCTION
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Patient Characteristics
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No “clinical’ differences

N =5,100

Age 62
Female 38%
Diabetes 10 years
Previous CV event 35%
White 65%

Smoker 14%

BMI 32

BP 136/75

AlC 8.3%

Total Chol 183 or 4.7




Let’s recap

® Differences between groups

® Baseline characteristics



Similar but different relatives

Relative risl/risk ratio (RR) - ratio of two probabilities (%) at one point in
time - treatment/control

® eg8%vs 10%-RR=8/10=0.8
® most useful in low probability events

Hazards ratio (HR) - ratio of two hazard rates (slopes) over a time period

B Death from Any Cause

Patients with Events (%)

Intensive therapy 5128 4972 4803 3250 1748 523 506
Standard therapy S123 4971 4700 3180 1642 459 480

Odds ratio (OR) - ratio of two odds (25/1) - typically used in case-control
studies - typically the incidence is not known

OR is a reasonable estimate of the RR if a disease is “rare” <~15% but
treating an OR as if it were an accurate estimate of the RR will typically
overestimate both the likely benefits and harms of treatment



Main Patient Outcomes

Table 4. Primary and Secondary Ostcomes. *

Outcome

Alc =6.4%

no, of potierts (W)
Primary outcome 352 (6.9)
Secondary ouncome
Death
Ary Cause
Cardiovascular causes
Norfatal myocardal Infarction
Noefated stroke

Fatal or nonfatal congestive heart 15200 0.50

fallure
Causes of death

Ay 5T 5.0 141

Unexpecied or presumed cardo- 86 (1.7)
viscular diseaset

Fatal rmyocardisl mfarctiont 19 0.4

Fatal comgestive hean failucet 23 0.4)

Faual peoceduret

For cardiovascular disease 1002
For noecardiovascular disease 1(«0.1)
Fatal arbytvemat 401
Fatal stroket 0.2
Other cardiovascular diveanet F0.2)
Cancer 65 {1.3)
Condition other than cancer or (.0
cardovascular diseased

Undetermined To1)

Alc=7.5% e

124 (2.4)

20} (4.0)
67 (1Y)

1300))
16 (0.3)

1))
3 0.1)
100.2)
110.2)
1000.2)
61 (1.2)
35 0.7)

11 0.2)

Primary outcome = nonfatal myocardial infarction or
nonfatal stroke or death from cardiovascular causes

and then

b ol

what
happene

d?

P Vae
0i6 ’
|
0.04 F
002
0004
0.74
s 1.18 (0.93-1.49) \?
114 1.22 (LO1-1 46) 0.04 |
Intensive Standard Hazard Hazard Ratio Relative
therapy therapy Ratio 95% ClI Risk
Primary outcome (%) 6.9 7.2 0.9 (078104 | 0.96
Death (%) 5 4 |.22 | 1.0l-1.46 | |.25
Non-fatal Ml (%) 3.6 4.6 0.76 | 062-092 | 0.78
Non-fatal stroke (%) 1.3 |.2 |.06 | 0.75-1.50 1.08
CHF (%) 3 2.4 .18 [ 093149 | [.25
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Let’s recap

® Primary outcomes
® Other outcomes

® Differences
® Absolute numbers
® Relative numbers

® Confidence intervals




and then

Adverse Events what
jﬁu.;.m-ummnuumum.rmmmwawumnum. happened?

irtensive Therspy Standard Therapy
Variable (N=5128) (N=5123) P Value)

Adverse events

Hypoghycemia — no. (%)
Requiring medical ass stance

b/ Vo, ord O “owl
Requirieg any assistance 261 (5.1) «0.001
Fatal or norfatal heart fallure — no. (%) 152 0.0) 124(2.4) 010

Motor velicle acoident in whoh patent was driver — 9505 0.2) 1475036 [0.)) Q40
no.frotal no. (%)

Any nonhypoglycentic serous adverse event — ro. (%)

ba2(16l 3 om
3)78/5054 (66.5)  <0.00]

Fluld retertion — no total no, (%6)4
Clisical measures

Weight gain >10 kg since baselre — no. ftotal no. (%) ) 'A'|l.'_| " <0001

Alanine aminotransferase >3 times ULN — no.ftotal no. (%)§ ,'71. | ?71 )‘ Q.02
Low-density ipoproter cholesterol — mg/di§ 3.3 Intensive Standard Hazard Hazard Ratio
Blood pressure — mm ng therapy therapy Ratio 95% CI
Systolic 126421 Primary outcome (%) 6.9 7.2 0.9 0.78-1.04
Diastolic 6691
Death (%) 5 4 |22 | 101-146
Non-fatal Ml (%) 3.6 4.6 0.76 0.62-0.92
Non-fatal stroke (%) 1.3 | .2 1.06 0.75-1.50
CHF (%) 3 2.4 I . I 8 0.93-1.49
Hypoglycemia (%) 10.5 3.5
Serious adverse event 2 2 I 6
Weight gain >10kg 27 8 I 4 I




Let’s recap

® Adverse outcomes
® Any other outcomes

® Differences
® Absolute numbers
® Relative numbers

® Confidence intervals




Non-blinded

N=10,251 - 3.5 years T EmelLTe
Age 62, Female 38%, Diabetes |0 years, Previous CV event 35%,White b el SR T
65%, Smoker 4%, BMI 32, BP136/75,A1C 8.3, Total Chol 183

limensimeherapy [Eale. SENkA thely =l S

Primary outcome (%) 6.9 7.2 0.9 0.78-1.04

Death (%) 5 4 | .22 1.01-1.46

Non-fatal M (%) 36 4.6 0.76 0.62-0.92

Non-fatal stroke (%) 13 1 2 106 | 075150

CHF (%) 3 7 4 118 0.93-1.49
Hypoglycemia (%) 10.5 3.5
N R — o) 1 6
Weight gain >|0kg 27.8 14. |




EE——— =
\_)\O'é f ’ O\ IGNORE
>/ N
L —————

Critical appraisal

and then




Meta-Analysis



Meta-Analysis

MA’s “started” in 1976
Critics - “An exercise in Mega-Silliness”
“Garbage in = Garbage out”



"Anybody who publishes a high-quality large
scale meta-analysis should in my opinion, receive
a gold medal, a large promotion, and a

long, fully paid vacation. Such a research
synthesis can be an immensely valuable scholarly
contribution that brings order to confusion, helps
set a future research agenda, and at the same
time gives the best evidence-based practice
advice’

Geoff Cumming



Effect of beta-blockers on mortality after a heart attack

FOREST |navidual RCT and Overall Mota-analysis Results Cumulative Mantel-Haenszel Method
PLOT Odds Ratio (Log Scale) Odds Ratio (Log Scale)

No.of g1 02 05 1 2 5 10 Nool gs 1 2
Y_“'_Mo o A A A AAL [ERTE LT S S S S S S S SR S S ]
1972 77 : 7
1974 162 * 489 P
1977 3053 —— 3522 —- Z2=-229 P<.05
1880 720 e 4242 —_— . —

19681 1884 == 6237 —_— 2=-3.99 P<.0001
1962 1103 e 7340 —_——
1962 3837 —— 1177 —e Z=—-4.78 P<.00001
1962 1456 —r 12633 ———-
1982 560 — 13193 g
1983 584 g 13777 e
1983 a : —0-1— 14078 —
1984 1741 ' : N 16348 ———
19687 2395 18743 —
1988 1395 20138 —— Zn~4 A7 P<.00001
Overall 20138 | Ze-447 P<. 00001
Favors Treatment Favors Control Favors Treatment Favors Control

JAMA 1992;268:240-248



Effect of beta-blockers on mortality after a heart attack

A. p-Blockers : Textbook/Review
, Odds Ratio (Log Scale) Recommendations
Cumulative 1 >
Year RCTs P95 , . | A2 2222222 _g B
- | —
1960 a & $ £ §
3 §, g181l3s
1665 g c|lw|2
I 13
_L‘_
1970 9
1 77 . e _5'
3 469 b—e
1975 _r 8
a 3522 - P<.05 LS
2 4
1980 6 4353 ———me
9 7 6237 g P<.0001 1 13 8
11 13193 —e— P<.00001 M5 >
14 14607 — M
1985 M A
16 18743 —— 6
17 20138 —— u 21 a F
1990 I 5 2

Favors Treatment Favors Control

JAMA 1992;268:240-248



Started in 1993

Systematic review of
RCTs of a short,
inexpensive course of a
corticosteroid given to
women about to give
birth too early.

/ studies

Neonatal death reduced

THE COCHRANE e R 068
COLLABORATION Absolute difference 5%
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Summary of Findings

Topecal NSAID compared with lopical acedo lor deate mescalotheiolsl paie 12 adaty

PaSeal or popuialion: adults wilh S, Sprains, of muscie puld

Semags (ommay

Intervensoe: Weec NSAD (YpscH Goobmac, Sepeobin nd kexgrofon guts ooly showe hare b efcicy)

Comparison: opicH placeto

 Probable eicome wed  Prodable tetcome wid t%’.-uﬁ i‘u-ln.-unnun- Comments

| imeversas camgaratar % O . ) Al
Tepical Giciofenac gel 780 n 1000 200 n 1000 A3 2 Sudes HOY Congistertt resalts n 2
(a3 Congigel) MR2Tes) I panscgensy moderately sied recet
Cinical  secoess (ng L stuies of high oualty
mm-n-huu 15(185021)
Topical Daprales gel 420 In 1000 160 in 1000 H 2 vudes Moderate Modest effect sie g
Cisical  secoess (o9 2TV Tudd 241 panscpants mambers of parscigants
SO% reduction s pain) W1
39R2Tued
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Author’'s assessment

of the risk of bias



Characteristics of Studies

WOSCOPrs

Paruicipanes 6595 men with hypercholesterolaemia based in Scodland aged 45-64 (mean age 55). «
10% with disical evidesce of CVD

Imeeventsonm 40 mg peavasatin versus placebo; follow-up 4.9 yeass.

Ouscomes Primary ouscome: compesite of non-fazal Ml and CHD death. Single ouscomes included
toeal mortality, fatal CVD evenes, cholesteral, revasculariations, noe-fatal Ml and CHD
death and adverse events

Notes

Rivk of bias

Bias Authory’ judgement  Support for judgensent

Random soquence gemeration (sclection  Low rink Blocks of random sumbees and treatment asigned randomly

bias)

Allocation comcealment (selection bias) Low risk All tral personnel remained unaware of the participant’s treas-

ment ssigament throughout the study

Blinding (performance bias and devection  Low risk Double-blind: participancs and personnel

bias)

All ourcomes

Incomplete outcome data (attrition bas)  Low sk ITT wsed, 3% drop-outs reportad

All ourcomes

Selective reporting (reporting béas) Low risk

Oxher bias Unclear risk Funded by pharmaceurical industry




Data and Analyses

No. of No. of
Outcome or subgroup title studics participants Statistical method Effect size
1 Total Mortality 13 48060 Odds Ratio (M-H, Fxed, 95% Cl) 0.86 [0.79, 0.94)
2 Total Number of CHD Events 14 48049 Risk Ratio (M-H, Fxed, 95% CI) 0.73 10.67, 0.80)
3 Number of Fatal CHD Evens 10 46094 Risk Ratio (M-H, Rxed, 95% CI) 0.82 [0.70, 0.96)
4 Number of Non-facal CHD 11 40977 Risk Ratio (M-H, Fxed, 95% CI) 0.67 (0,59, 0.76)
Events
5 Total Number of CVD Events 9 23805 Risk Ratio (M-H, Fxed, 95% Cl) 0.75 [0.70, 0.81)
6 Number of Fatal CVD Events 5 34012 Risk Ratio (M-H, FRxed, 95% CI) 0.83 (0,72, 0.96)
7 Number of Non-faral CVD 2 8696 Risk Ratio (M-H, Fxed, 95% CI) 0.77 10.62, 0.96)
Events
8 Total Number of Stroke Events 10 40295 Risk Ratio (M-H, Fxed, 95% CI) 0.78 [0.68, 0.89)
9 Numbser of Fatal Scroke Events 3 27238 Risk Ratio (M-H, Random, 95% Cl) 0.63 [0.18, 2.23)
10 Number of Non-fatal Scroke 5 28097 Risk Ratio (M-H, Fxed, 95% CI) 0.69 (0,58, 0.83)
Events
11 Total Number of Fatal and 4 35254 Risk Ratio (M-H, Fxed, 95% CI) 0.65 [0.58, 0.73)
Non-fatal CHD, CVD and
Seroke Events
12 Number of Study 7 42403 Risk Ratio (M-H, Fxed, 95% CI) 0.62 (0,54, 0.72)

Parucapants who underwent

Revasculansation

Random (assumes the studies are different) is more
conservative than fixed (assumes trials are the same)

Mantel-Haenszel - statistical method




Included studies
(ideally would
have citation)

Includes the number of
events & total included

in each group

How much each
study contributes
(weight)

The actual
(numeric) results
for each study

ou or Plcebo Fusk Ratx owr Rk Ry
N Foed 95% M Foed 95%
ACAPS |4 ¢ 459 ‘% 8 [ 00 {
AS loanese MEGA, Study &8 13966 - 5% 5 [059.093
CAIUS 1996 A
JARDS 2008 V1409 /1412 >
SUA X004 03
HYRM 200 { 5143
MACBF Hea ¢ 3 TE 2005 16711976 - 1% 4 [ 044, 08S
PREVEND IT 2004 413 4 53)
WOSLTIOPS SeA 3 X0 y S0 % 28 |
Toral (95% CI) 11892 11913 ’ 100.0 % 0.7510.70, 0.81 ]
ot events | 103 (Staen Therapy Group), 1455 (Usudl Care or Placelo) E—
Heterogenety. Ohid = 1143, df =0
Test for overd TES | 0000
lest 5 Serences Not apphcable

u Usudl Care
St Thergoy Growp F
N
LA
» 5

Tiny square=
small study

Big square= Big
study and/or lots
of events

Heterogeneity
given & |2 stat
available

Final numbers of events and
total included in each arm
(can do “cheater” NNT)

Shows what side is
“better” for
treatment or control

CD004816 2013




McCormack et al 8MC Medical Research Methodology 2013, 13:134

http//waww Bbiomedcentral com/1471-2288/1 31 34 BMC

Medical Research Methodology

DEBATE Open Access

How confidence intervals become confusion
intervals

James McCormack’ Ben Vandermeer® and G Michael Allan’

BMC Medical Research Methodology 2013;13:134



Do statins reduce mortality in primary prevention?

Studer et al.: “reduced risks of overall and cardiac mortality”YES
Thavendiranathan et al.: [does not decrease]”overall mortality”’NO
Mills et al.: “an important role in preventing all-cause mortality”YES
Brugts et al.: “associated with significantly improved survival”’YES

Ray et al.: “did not find evidence for the benefit ... on all-cause mortality”"NO

Study Number of Trials in Mets-analysis Point Estimate Rolsthve Risk
(Number of Patients) (95°% Contidence Mervals) Overall Mortaity
| A P T e P T
Studer 2005 9 (26,641) 0.86 (0.76 ~ 0.99) ' b n o e ——— ¢ b
| | ' | | ' | J | )
| | ' | | ' | | | )
Thavendranathan 2006 6 (39,937) 0.92 (084 - 1.01) : : : : : '.'_‘-._‘.__. : :
| | ' | | ' | i | )
| | ' | | ' | J | '
' | ' | | ' | )
Mis 2008 19 (63,809) 0.93 (0.87 - 0.99) N s 0
' | ' | | ' | | | )
| | ' | | | | | | )
g R - 0s80e1-0s) | | | | |ewhedmsle | | |
| | ' | | | | | | )
| | ' | | ' | | | )
Ray 2010 11 (65,229) 0.91 (083 - 1.01) : : ' : : —. : :
' t t | p— t t ) ; ! p—

08 065 O7 OS5 08 085S 0O 095 1 105 11
Figure 1 Comparison of 5§ meta-analyses examining relative risk of overall mortality with statin use in primary prevention. Footrote

Brugts 2009 point estimate and confidence intervals are odds ratios (not relative risks)




Effect size

Can refer to unstandardized effect sizes - the
difference between group means, relative risk or odds
ratio

Standardized effect sizes - such as ‘correlation’ or
‘Cohen’s d’ for when using different measurement
scales

Often used as a summary statistic in meta-analysis
when trials looked at the same outcome but used
different scales to measure that outcome



Effect Sizes

Comparsony | TCAs verun placebo
Oucome: | Depreteon sympiond at pod-lreatment
S Sad
Mean Mean
Sty of Ubrowp Treatment Contro Dfference Vet Difforerce
N Mean(S0) N Mean(S0) VRandom95% O NR»Som 5% O
Barpe-Schaapveld 2002 13 49 (62) 6 15(63) "l ol Q57[-0.14.001 )
Basrbo (150 mgs 1971 14 51149 9 14098 — 11% 0BS[1.74.002)
Basrks (MSomg) V97 13 &4 (55) ? L4 ({9%) =R ) 331% Q65 (151 022)
Bk | 984 M 88 (73} 5 LI (69) % 63% 032(088025)
Doogan 1994 96 142 (A5) %0 53 () - HES 026 [ 055003 ]
foghrer 1579 53 152 (73) 30 21 (96) v 719 % Q701 6 024]
Holran 1988 67 5435 e a7 (35 - 14 % Q50 [-135 055]
Lecruteer 1997 74 104 (45) 76 02 (4) ¢ Ho% 005 [027.037)
Mot 199 120 113 (45) 9 14 (49) g 127 % 163 [ D89, 038)
Mynors Waks 1995 27 g1 () % I8 (73 el 65 % O5) [106. 008 )
Prdpp 1999 108 8 (42) in 0% (4) T 101% 042058 027)
Thampaon 1589 0 9(73) 21 096) = 56% Q11 [073050]
Thamaeon 1982 b 19 (49) 15 753(42) —l 49 % DA [-132.004]
Toral (95% CI) 657 576 . 100,0 % -0.49 [ -0.67,-0.32 ]
Heterogeneity: Tau? = 0.05; Chiz = 24.09, df = 12 (P = 0.02); I =50% ‘ 2 2 2 ‘
Test for overall effect: Z = 5.45 (P < 0.00001) Favours ressent Favours contred

Test for subgroup differences: Not applicable

(Comtrued ...

Antidepressants versus placebo for depression in primary care (Review)
Copyright © 2014 The Cochrane Collaboration. Published by Joha Wiley & Sons, Ltd.



A Type of Effect Size

AKA Standardized Mean Difference

'Effect size' is simply a way of quantifying the
size of the difference between two groups

s an interpretation of the overlap of the results

An effect size of 0.5 means that the score of the
AVERAGE person in the experimental group is
0.5 SD above the AVERAGE person in the

control group



Effect size = (Mean of the experimental group - Mean of the control group)
Standard Deviation




Effect Size Percentage of control group

or SD Description who would be below average
above person in experimental group

0.0 50%

0.1 54%

0.2 SMALL 58%

0.3 62%

0.4 66%

0.5 MEDIUM 69%

0.6 /3%

0.7 76%

0.8 LARGE 79%

0.9 82%

1 84%
1.2 VERY LARGE 88%
1.4 92%
1.6 95%
1.8 96%
2.0 HUGE 98%



Interpreting effect sizes

Jacob Cohen - reluctantly suggested thresholds of 0.2,
0.5, and 0.8 as indicators of small, medium, and large
effects - however he warns:

“The terms ‘small’, ‘medium’, and ‘large’ are relative . .
. to each other. .. the definitions are arbitrary . ..
these proposed conventions were set forth
throughout with much diffidence, qualifications, and
invitations not to employ them if possible. ... The values

. . . o, e 7)
chosen had no more reliable a basis than my own intuition.

Gardner’s effect size illustrator http://esi.medicine.dal.ca
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Figure 1. Standardized mean differences for posttreatment depression scores of psychological treatments

compared with control (usual care or placebo).

Study or Psychological Treatment Control Std. Mean Difference
Subgroup Mean s0 Total Mean s0 Yol  Weight IV, Random, 95% C1
1.1.1 Face-to-face CBY

Laidiaw 2000° 94 856 N 135 10.) 20 8 ~0.40 (-1.0), 0.2)) ———
Sooer 1992 6.7 6! 29 LB S 29 n4 «0.2% (-0.76, 0.27) A
Scoty 199 W27 w0 18 227 12 16 &5 D45 (-1.94,0.22) —_—
Serlaty 2009 84 w0a L2 20) s 55 234 0.7 053 0.1%9) e
it 2006 12.% Ges « 192 8.9 63 194 ~0.1% {-0.55,0.2%) —_—
Teasdale 1584 8 s L ) 185 11.%8 177 &0 0.0 (-5.63, -0.21)

Ward 20004 14.3 05 63 183 124 67 254 -0.34 (-0.69, 0.00) ———
Sabtotad (9%% C1) 251 267 100 «0.30 («-0.48 ~0.13) <>
Heterogeanity: T« 000 W' » 435 w6 [(P= 063k 12 =0%

Test doe overall effect Z = 1,37 (P = 0.0007)

1.1.7 Guided self-help CBT

Joling 2011¢ 16.6 6.41 86 17.27 6.53 84 26.1 -0.10 (-0.40, 0.20) —
Proudfoot 2004 121 9.3 95 184 10.9 100 26.8 -0.62 (-0.91, -0.33) _—
Watkins 2012% 18.36 15.21 33 29.06 11.06 37 17.8 -0.80 (-1.29, -0.31) G ——
Williams 2013 21.1 133 141 24 11.9 140 29.4 ~0.23 (-0.46, 0.07) — —
Subtotal (95% Cl) 355 361 100 ~0.40 (-0.69, ~0.11) <>
Heterogeneity: T' = 0.06; x* = 10.24; df =3 (P=0.02); 12 = 71%

Test for overall effect: Z = 2,74 (P = 0.006)

1.1.6 Remote therapist-led problem-solving therapy

Lynch 1997 12.9 79 7 224 7.9 9 44.5 -1.14 (-2.22, -0.05) ¢ =

Lynch 2004¢ 9 5.4 9 9.7 7.8 13 55.5 -0.10 (-0.95, 0.75)

Subtotal (95% Cl1) 16 22 100 -0.56 (-1.57, 0.45) 4

Heterogeneity: T* = 0.29; x* = 2.18; df = 1 (P = 0.14); 12 = 54%
Test for overall effect: Z = 1.08 (P = 0.28)




Heterogeneity

It confidence intervals for the results of individual
studies have poor overlap, this generally indicates
the presence of statistical heterogeneity

Thresholds for the interpretation of |12 can be
misleading but

0% - no heterogeneity
25% - low heterogeneity
50% - moderate heterogeneity

/5% - high heterogeneity



Significant heterogeneity

e differences between studies seem to exist

* it may be invalid to pool the results and generate a
single summary result

e |ook for the variation in the studies

* investigate sources of heterogeneity - do subgroup
analysis, look at characteristics of the studies

e account for heterogeneity



Statistical significance Yes; Heterogeneity No

Me M
S ) Jore 3 ifleres o) o
Mean (S0 M Vitend 55% O NFoed 55% O
o A
bty | 4 : # 187 (55 6l % [-325, 109
4 ™4 (60 174 (587 b * )
49 04 (468 £ i 4 M
) 3 4 3 (54 » 04 (54 ® % 63
4 B34 ] U84 (5 » X W)
Sy 304 235 155 (A75) M2 03% 4R L] AKX 191[-277.-105)
Subtotal (95% CI) 725 716 ¢ 100.0% -2.15(-2.69,-1.61 |
Heloropenaty, O = 257, M= 5(P=077) $ =00%

it or overdl effect Z = 781 (P < 000001

ADAS-cog changes with donepezil in dementia

Cochrane Database Syst Rev. 2006 Jan 25;(1):CD001190.



Statistical significance Yes; Heterogeneity Yes

Stroke  blocker Other drug RR RR
n/N aN 95% 0 95%Cl

ASCOT-8PLA 422/9618 12719639 —e-- 129(1-12-149)
CONVINGE 1188297 1338179 S 087(068.112)
ELSA 141157 91177 158 (065-364)
HAPPHY 3097 AN < ' 077 (049-123)
INVEST 201/11309 176/11267 o — 114(093-1.39)
LIFE 300/4588 232/4605 . 134(113-158)
MRC Old $6/1102 45/1081 I 122(083-179)
NORDIL 196/5471 159/5410 —— 122 (095-150)
STOP-2 2372213 422/4401 -~ 112 (0-56-1-30)
UKPDS 17738 21/400 “ .- 050 (048-169)
Yurenev /150 13154 ‘. + 056(0-21-148)
MR 42/4403 18/4297 I 228 (1-31-355)
Total events 1650/51963 1594/53882 ek 116 (1-04-1-30)
Test for heterogeneity: x*«22-39 (p-002) r . : . .

05 07 1 15 2

Favours B blocker  Favours other drug

Beta-blockers vs other drugs in hypertension for stroke

Lancet. 2005 Oct 29-Nov 4;366(9496):1545-53.



Statistical significance No; Heterogeneity No

HO >
Mean Mean
4 wigrow e Placebo Dference Weght Dxffererce
N Mes{SD) N Mean(5D) VFoed 95% C) Vioed 95% O
wre 2004 972 (11323) 0f X K > 68 % X 033 3
egw 2006 493 (1159 313 . 313 % 4 4
ey Bes 8 06 - i03 - > - [ )

Houpt 1999 45 .14 (4D1) 53 TAES (413 T 48% 0121 052.027]

Hughes 2002 9 48 ¥ 435 19 % 3[04 ak

McAIndon 2004 ( A 13 4 s (4 4 ! % 3

Pavelia 2002 0 4f 14 3 *® % 3 )4

Ragrater 200 06 019 06 A 04 ) 1 L] 8 y

Rorendaal 7008 32 (24.)) | 323 {13) ) 4 0%

Zerk 2002 3 j47 (163) 0 765 (25.1) ~ 1 Y. Q07 [ 076 Q87 ]
Toral (95% CI) 1010 1007 ' 100.0 % -0.06 [ -0.14, 0.03 )
Hetorogenoty Oh? = 474, df = 9 (P = 086) F =00%

Test for overall efect Z 26 (P
for subgroup cfferences Not appicable
Favours Ghcosamwre Favonrs Paceto

Glucosamine vs Placebo for OA pain, high quality studies

Cochrane Database Syst Rev. 2005 Apr 18;(2):CD002946.



Statistical significance No; Heterogeneity Yes

Myocardial infarction B blocker
n/N

ASCOT-BPLA 444/9618
CONVINCE 166/8297
ELSA 17/1157
HAPPHY 132/3297
INVEST 441/11309
LFE 118/4588
MRC Oid 80/1102
NORDIL 157/5471
STOP.2 154/2213
UKPDS 46/358
Yureney 7/150
MRC 10374403
Total events 1535/51963

Test for heterogeneity: x”«2067 (p«0-04)

Beta-blockers vs other drugs in hypertension for Mi

Other drug
n/N

IFNG5639
13V8179
1811177
116/3272
452/11267
198/1081
48/4605
183/5410
318/4401
61/400
6/154
119/4297
2042/53882

RR
95%Cl
=
I
- |
— o @ e
—
—H
s
S —
-
< | - »>
.—.._ﬁ_.
|
( T 11 T 2
05 o7 1 15 2
Favours P blocker  Favours other drug

RR
9%l

114 (100-1-30)
1-23(0498-1.54)
096 (050-1-85)
113(088-144)
057 (085-1-11)
055 (0-78-1-16)
163(115-232)
085 (065-105)
096 (080-1.16)
084 (059-1.20)
120 (041-348)
084 (065-110)
102(093-112)

Lancet. 2005 Oct 29-Nov 4;366(9496):1545-53.



What is in those Vitamin D trials?

Study Country Endpoint Age
Camargo (2012) Mongolia Acute RI 10
Jorde (2012) Norway Influenza 63
Laaksi (2010) Finland URTI 18-28
Li-Ng (2009) USA URI* 59
Manaseki-Holland (2010) Afghanistan pneumonia 0-3
Manaseki-Holland (2012) Afghanistan pneumonia 0-1
Murdoch (2012) New Zealand Colds 47
Urashima (2010) Japan Flu 10.2

URI* = 2 or more of fever, cough, productive sputum or change in sputum color and
guantity, muscle aches, nausea or vomiting




What is in those Vitamin D trials?

Let’s look specifically at Urashima (Am J Clin

Nutr 2010;91:1255-60)

Vitamin D Placebo Relative Risk*
n (167) % n (167) %
Influenza A 18 11% 31 19% 0.58 (0.34-0.996)
Influenza B 39 23% 28 17% 1.39 (0.90-2.15)
Influenza Like lliness 8 59 9 59, _
Total 65 38.9% 68 40.7% 0.96 (0.73-1.24)

* Using http://www.hutchon.net/ConfidRR.htm for RR (& Cl) estimation




