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Advanced level:
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Objectives for this session

Share with you some teaching
methods

Learn from you

Help some of you learn to
make sense of results in
systematic reviews

the blobbogram
“statistical heterogeneity”

the difference between fixed
effects and random effects models

funnel plots

Have fun!

BhaiC

Statistics for the terrified

Making sense of results
Measures of effectiveness
P-values

The confidence interval

Bluff your way on the blobbogram
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Statistics without numbers
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A blobbogram

Outcome: 03 Number of subjects symptomatic after 7 days of treatment: intention to treat analysis.
Treatment Control OR Weight OR

Study i ] (95%C] Fixed) 5 (95%C Fixed)
02 - Godfrey 5143 17744 —— 168 0.21[0.07,0.64]
03 - Wiismann 31 /68 8177 —— w4 0.51[0.26,0.98]
04 - Mogsad 9150 29750 —— 66 0.16(0.06,0.40]
07 - Dauglas 19735 12135 i 64 226(0.875.97)
108 - Smith 24 186 29188 — 231 079[0.41,1.51]

Total(35%C1) 88282 1351294 - 1000 054[0.36,0.76]

Test for heterogeneity chi-square=19.57 di=4 p=0.0008

Test for overall effect 2=-3.53 p=0.0004

1 51




Workshop slides 4th International Evidence-Based Teachers and Developers Conference Sicily November 2007

Critical appraisal of any study Zinc for colds
design must consider

Outcome: 03 Number of subjects symptomatic after 7 days of treatment: intention to treat analysis.
Treatment Control OR Weight OR

Validi ty Study il il (85UC] Fined) % (95%CI Fixed)
— Can the study (results) be trusted? 02 - adiey HEA [T P — 185 02007064
03 - Weismann 31168 48177 —a— 74 0:51(0.26,0.98]
04 - Massad 8150 2150 M ®E OA600RI4
Results o7 - Douglas 19135 12135 | B — 84 2280057.5.97)
08 - Smithy 24188 29788 — 231 079[0.41,1.51]

— What are the results and how are they (or
Total(35%CN) a8 1262 1351294 1000 054[0.38,0.76]
can they be) expressed? Ta:1Inrhalernganeltychlrsquarezm 57 di=4 p=0.0008 -

Rel eVanCe Test for overall effect z=-353 p=0.0004
— Do these results apply to the local context?

Zinc for colds

Outcome: 03 Number of subjects symptomatic after 7 days of treatment: intention to treat analysis.

Treatment Control OR Weight OR
Study i ] (95%C] Fixed) 5 (95%C Fixed)
02 - Godfrey 5143 17744 —— 168 0.21[0.07,0.64]
03 - Wiismann 31 /68 8177 —— w4 0.51[0.26,0.98]
04 - Mogsad 9150 29750 —— 66 0.16(0.06,0.40]
07 - Dauglas 19735 12135 4+ 61 226(0.67,5.97]
108 - Smith 24 186 29188 — 231 079[0.41,1.51]
Total(35%C1) 88282 1351294 - 1000 054[0.36,0.76]
Test for heterogeneity chi-square=19.57 di=4 p=0.0008
Test for overall effect 2=-3.53 p=0.0004
1 1 § 10

I THINK I'VE |
DISCOVERED SOMETHING |

» Everything | say from
now onwards assumes
that the results being
considered come from an
unbiased study.

* |t assumes that you have
appraised the study and
found it to be valid.
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It could be due to chance! P-value in a nutshell

How can we express uncertainty due to
chance?

Null hypothesis

How often would you get a result like
this by chance if there were nothing
going on?

P-value in a nutshell

sf@%@%ﬁb’?fm?
0l I}

1

Impossible Absolutely
certain

Odds ratio
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Pre and Post Workshop Scores
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o o7 = level of significance - by taking a

2T a0

el sufficiently large sample.

0
Pre and Post Workshop Scores

Introduction to confidence

* How can we express intervals

uncertainty due to chance?
* Answer: the p-value

* But is there a better answer?

Blobbogram for zinc tablets for a

cold! Why use a systematic review?
Outcome: 03 Number of subjects symptomatic after 7 days of treatment: intention to treat analysis.
Treatment Control OR Weight OR
Study 1l L (95%C] Fired) % (9% Fived)
02- Godfrey 5143 74— 185 021007064
03- Weistann 3168 8T —— 04 0502609)
04 - Mossad 9150 BiE K6 OIE006040]
07 - Daviges 181% 1213 [ B4 224087587)
08-St M8 28 —= 231 079041,1.51]
Toallg5%c]) 884282 135128 . 000 DS03B0TE
1 1 i 10
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“The essence of good data analysis
is the effective communication of
clinically relevant findings”

Pocock SJ.

Clinical Trials: A Practical Approach, 1983

Combining results
K |

P e e R ol e

5. If the results of the review have been
combined, was it reasonable to do so?

:|Sample size
Number that are green

 HINT: Consider whether

— The results were similar from study to

j s Gl 'Sft:dy Its of all the included studi
Proportion 0.17 (0.13 to 0.21) —The resu ts of all the included studies are

clearly displayed

- — The reasons for any variations in results
. Percentage 17% ( 13% to 21% ) are discussed
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What do we mean by “heterogeneity”?

NEW CUYAMA

Population 582
FL above sea el 2150
Estnblished 195]

TOTAL 4883
gl e
=il bt

 That things are not the same
» “Adding apples and pears”

In what way can studies be

heterogeneous? Looking for heterogeneity

* Population F_o@ FFers el s aFw
* Intervention .

« Comparator
» Outcome L™
o Study deSigN e e e o P e
- Time course R
- Statistically & =f F.& T e

e Common sense
 Clinical sense

* Statistical
— Graphical
— Calculation
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Statistical heterogeneity Zine for colds

* Are the differences among the results of

Outcome: 03 Number of subjects symy ic after 7 days| intention to treat analysis.
3 Treatment Cantrol Weight  OR
the studies greater than could be tudy i nH @iclired % (95%CI Fixed)
expected by Chance? 02- Godirey 5743 17044 168 0.21[0.07,064]
03 - Weismann 31168 477 74 0.5110.25,0.98]
. .. 04- Massad 9750 250 m—f %6 D.161008,040)
* One way of doing this is look at 07 - Do 12135 2135 I 5 cmoesw
08 - Smith 24186 2388 24 0790411 51]
blobbogram.
oSN 297262 135 /204 . 1000 0.54[0.38,0.76)

est for heterogeneity chi-square=19.37 di=4 p=0.0006
et for overal effect 2=-3.93 p=0.0004

IR 2 A 2 LR}
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Statistical heterogeneity Statistical heterogeneity

* Are the differences among the results of « Tests for heterogeneity are formal
the studies greater than could be statistical analyses

expected by chance? « They estimate how often the observed

« If the Cls for the results of each study variation between study results would be
do not overlap, it means that the expected by chance alone.
differences are statistically significant » The more significant the (the smaller the
p-value), the more likely it is that the
observed differences were not due to
chance alone.

« i.e. unlikely to be just due to chance —
there is some underlying real difference

Combining studies when there is

Zinc for colds h )
eterogeneity

Outcome: 03 Number of subjects symy ic after 7 days of intention to treat analysis.
Treatment Control oR Weight  OR L] What can we do’)
btudy nH nM (95%C] Fised) % (95%CI Fixed)
02- Godfrey 5143 T 166 0.21[0.07,0.64]
03 - Wielsmarn 3 /68 477 —a— 74 0.51[0.26,096]
04 - Mossad 9/40 250 m—— %6 0.16[0.06,040]
07 - Douglas 19735 12435 4 6.1 2260 87,5.97)
08~ Smith 24186 3488 —_— 24 0.79[0.41,1 51
atal(35%C1) 38 52 %G5 /294 - 1000 0.54038,0.76)
est for heterogeneity chi-square=19.3 di=4 p=0.0006
et for overal effect 2=-3.93 p=0.0004
1o [ ]

Random effects vs fixed effects Random effects vs fixed effects

[Comparison: 01 Mortality
Outcome: 01 Death rate

(Comparison: 01 Mortality Treatment Contral R Veight R
Outcome: 01 Death rate Etudy oM o {95%C) Fiked) % (95%C) Fed)
s mi;'m Cun:'d 195‘&5&“&1 wﬂ,?" ::lﬂtlm o Sty 1 1864500 1304500 B 22 1210515

wy | R Sty 4 4416000 16020 —7E 4MR07ITH

15/ fa0! 22 6155
g”-”l _il 0 I i E - 15[1% otal(95%C) H01E500 14116520 * Mo 149247
St 4 §4/600 111600 * 8 AR st for heteragenety chi-square=11.12 di=1 p=0.0009
| : H R st for overall effect z=4.22 p=0.00002
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Random effects vs fixed effects

Comparison: 01 Mortality

est for heterogenety chi-square=11.12 df=1 p=0.0009
est for overall effect z=1.33 p=0.18

Dutcome: 01 Death rate
Treatment Control RR Weight RR
udy nH nH (95%CI Random) % (95%CI Randon]
Study 1 166 £500 1304500 B 538 1.2611.05,1.59
Study 4 44 /6000 1176020 —— 462 4 (M[2.07 7 76)
otal(95%Cl) 2078500 14178520 1000 2.17[0.59 6.80)

Random or fixed effects —
Which is right?

“Using a random effects model

substitutes the unrealistic assumption of
the fixed effects model with another

equally unrealistic assumption”

Zinc for colds — random effects

Sicily November 2007

Random effects vs fixed effects

Comparison: 01 Mortality
Outcome: 01 Death rate
Treatment Control
udy oM nH

R
(95%C] Fined)

Weight RR
%

(95%C] Fined)

1661500
44 16000

1301500
116020

Study 1
Study 4

atel(35%C)) 2046500 14116520
‘est for heterogenety chi-square=11.12 di=1 p=0.0003
‘et for overall effect z=4.22 p=0.00002

-*

—

22
78

1.2601 05,1 59

‘otall33%C)) 10 /6300 14
‘eat for heterogenety chi-square=1112 df=1 p=0.0009
eat for oversll effect z=133 p=018

16520

7[0695.80]

Zinc for colds — fixed effects

Zinc for colds —

Outcome: 03 Number of subjects symy ic after 7 days of intention to treat analysis.
Treatment Control Weight OR

btudy o nH (95%C1 Fixed) % (95%C] Fixed)
02 - Godfrey 5143 17144 —— 166 0.21[007 0.64]
03 - Viglsmann 3 IEE 4877 —a— w4 0.51[0.26,0.98]
04 - Wossad gra0 9750 —— 686 0.16[0.08,0.40]
07 - Douglas 19735 12138 4 6.1 2.28[067 5.87]
08 - Smith 24 186 288 — 231 0.79[041,1.51]

atal(35%C1) 751282 1351294 - 1000 (1.5400.38,0.76)

est for heterogeneity chi-square=19.37 di=4 p=0.0006

et for overal effect 2=-3.93 p=0.0004

Al 10

andom effects
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Outcome: 03 Number of subjects symy ic after 7 days of intention to treat analysis. Outcome: 03 Number of subjects symy ic after 7 days of intention to treat analysis.
Treatment Control OR Weight OR Treatment Control Weight OR

tudy nH nH (95%C] Randomn) % (95%Cl Random) ptudy nill nH (95%CI Randomn) % (95%Cl Random)
02- Godfrey 5143 17144 — 175 0.2110.07 0.54] 02- Godfrey 5143 17144 —_— 175 0.2110.07 0.54]
03 - Weizmann 31166 46177 —a— no 0.51]0.26,0.88] 03 - Weismann 3 I6E 48177 —a— no 0.510.26,0.98)
04 - Mozsad 8150 1750 —a 185 016[0.06,0.40] 04 - Mossad 9150 1730 — 185 0.16[0.08,0.40
07 - Dowglas 19735 12135 T 180 2.26[0 87 587 07 - Douglas 19735 12135 —— 180 2281087 5.97]
08 - Smith 24186 188 - poa] 0.7900.41,1.51] 08 - Smith 24186 188 — poa] 0.7900.41,1.51]

chal(95%CH) 897282 1357204 . 1000 051022115 ohal(35%C1) 861262 1357284 it 1000 0.51[0221.15]

eat for heterogensity chi-souare=19.57 df=4 p=0.0006 eat for heterogenetty chi-square=19.57 di=4 p=00006

et for oversll effect z=-1 62 p=0.11 et for oversll effect z=-1 62 p=0.11

] 1 10 100 ] 1 10 100
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Looking for bias in systematic reviews Publication bias

Sample size

A funnel plot Funnel plots

Are scatter plots of treatment effect
estimated from individual studies (x
axis) against a measure of each
study’s sample size (y axis).
The precision in the estimation of
the treatment effect increases as
Size of study Size of study sample size increases.
Effect estimates from small studies
scatter more widely at the bottom of
the graph, with the spread
narrowing among larger studies.
Treatment effect In the absence of bias the plot
should resemble a symmetrical

Treatment effect inverted funnel.

A funnel plot

Size of study

Copyright (c) Dr Amanda Burls
Director of ThinkWell
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A funnel plot

Size of study

A funnel plot

Size of study

Copyright (c) Dr Amanda Burls
Director of ThinkWell

A funnel plot

Size of study

Sources of asymmetry

Publication bias

Poor methodological quality of smaller
studies

Poor methodological design

True heterogeneity i.e. Size of effect differs

according to study size

— for example, due to differences in the intensity of
interventions or differences in underlying risk
between studies of different sizes

Chance

Chemotherapy for ovarian cancer:
paclitaxel + platinum vs platinum

Josie Sandercock, Mahesh Parmar, Valter Torri, Wendi Qian. BJC, 2002; 87: 815-824
MRC Clinical Trials Unit, London and Mario Negri Institute, Milan

Survival

Hazard Ratio
Paclitaxel + platinum Platinum &

GOG111 98/184 137/202
GOG132 154/201 158/ 200
0ov10 183/342 220/338
ICON3 345/710 674/1364

Znet= 13.75 (3df) p =0.003

paclitaxel/platinum better platinum based better

10
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Making sense of the data

A number of explanations for
heterogeneity have been proposed:

- patients

different types of patients included in the trials

crossover

different rates of crossover to taxanes on the control arms

research arm

research arms differ in effectiveness

control arms

control arms differ in effectiveness

Crossover before progression

Survival

Paclitaxel /platinum Platinum

GOG111
ov10
ICON3

het = 11.80 (2df) p =0.003

Substantial crossover before progression
GOG132 154/201 158/200 0.83 83.05

Paclitaxel schedule

Survival

Paclitaxel /platinum Platinum Hazard Ratio
3 hour infusion of pacl
0ovi1o 183/34:
ICONzZ 345/710
: 5.14 (1df) p = 0.023

24 hour infusion of p
GOG111
GOG-132 1

¥net =7.93 (1df) p =0.0054

paclitaxel/platinum better platinum based better

Copyright (c) Dr Amanda Burls
Director of ThinkWell
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Type of patient

Survival

Iplatinum Platinum based

Optimal resi dual disease
ov10 54/132
ICON3 30/380

% het=

Suboptimal residual disease

GOG111 98/184 137/202
158/200
162/221
420/627

Crossover on progression

Survival

Pacitael fplatinum Platinum based

Little or no crossover on progression

GOG111 98/184 137/202

Substantial crossover on progression
GOG132 154/201 158/200
ovio 183/342 220/338

ICON3 345/710 674/1364

het = 6.00 (2df) p = 0.05

platinum beter

Platinum agent used

SIYEL

Hazard Ratio
H——H
—
H—

0 05 15 2

Paclitaxel /platinum  Platinum

Cisplatin used in research arm
GOG111 98/184 137/202
Godas2 154/201 158/200
ovio 183/342 220/338
Xhet = 8.6 (2df) p=0.014

Carboplatin used in research arm
ICON3 345/710  674/1364

paclitaxel/platinum better platinum based better

11
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Differences in control arms

Overall survival
Paclitaxel /platinum  Platinum
cyclophosphamidelcisplatin
GOG111 98/184  137/202
[e)V ) 183/342  220/338
fhet = 1.17 (1df) p=0.28

single agent platinum or CAP
Goas2 154/201  158/200
ICON3 carbo  230/478  472/943
ICON3 (CAP) 115/232  202/421
¥het = 0.33 (2df) p =0.85

elplatinum better platinum based better

Copyright (c) Dr Amanda Burls
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Hazard Ratio
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