Example name Stents immediate failure

Effect size Risk ratio

Analysis type Simple analysis with between-studies variance
Level Basic

Reference Figure 2 in Kasapis et al (2009)

Synopsis

The goal of this analysis was to assess the use of stenting vs. angioplasty for patients with symptomatic
superficial femoral-popliteal artery (SFPA) disease. The researchers looked at several outcomes, and
found a difference for some but not others. Here, we focus on the short-term impact only.

The analysis includes eight studies where patients were randomized to receive either stent or
angioplasty. Outcome was the proportion of patients that with immediate technical failure. The effect
size is the odds ratio.

We use this example to show

e How to enter data from 2x2 tables

How to get a sense of the weight assigned to each study

How to perform a sensitivity analysis

How to choose between fixed-effect and random-effects models
How the statistical model affects the study weights

e How to interpret statistics for effect size

e How to interpret statistics for heterogeneity

e How to create a high-resolution plot

To open a CMA file > Download and Save file | Start CMA | Open file from within CMA

Download CMA file for computers that use a period to indicate decimals
Download CMA file for computers that use a comma to indicate decimals

Download this PDF
Download data in Excel
Download trial of CMA
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Start the program

e Select the option [Start a blank spreadsheet]
e Click [Ok]

E‘ Comprehensive meta analysis - [Data]

File Edit Format View [nsert Identify Tools Computational options Analyses Help

-

Runanayses + % O @B @ S| ¥ |B@ F—'="E[ B w -V >+ v |4 U D

E ‘ C ‘ D ‘ E F ‘ G | H | | | J | K ‘ L | ] ‘ N

5. Welcome ==

‘What would you like to do?

il =T P |

" Stant a blank spraadshest
P g PR L 1

~ Open an existing file

" Import data from anather program

FU) PO Y 0% NP R I P S ) ) P PR (S
A w3~ m ;e wim = o oo~ oo e w ) =
-

29 [ Show this dialog when | start the program

0 Dlose
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Click Insert > Column for > Study names

El Comprehensive meta analysis - [Data]

File Edit Format EiEWhnsert Identify Tools Computational options Analyses Help
Run anayses + % [ Mm N+ E Y
2 Subgroups within study
A B I‘ Blenkc column Comparison names H ! ! K L M N
Il Copy of selected column
A I Outcome names
2 *— Blank row ) -
—— Time point names
3 Y= Blank rows
L4 Copy of selected row(s) %3 Effect size data
|5 — Moderator variable
£ Y= study I
|7
|8
|9

The screen should look like this

E‘ Comprehensive meta analysis - [Data]
File Edit Format View Insert Identify Tools Computational options Analyses Help
Rup snayses s EH Sy mi A —=E 3w -V >+ vt 2@
Study name B ‘ C ‘ u} ‘ E ‘ F G H ‘ | ‘ J ‘ K ‘ L | &} ‘ N
-
2
3
|4
5
L
7
8
9

Click Insert > Column for > Effect size data

Comprehensive meta analysis - [Data]

File Edit Format Eiew|lnsert Identify Tools Computational options Analyses Help

s + % D) it NI s s oV ®)

R 'I Blank column Subgroups within study

_ N
Cemparison names

Copy of selected column

5 Outcome names
— Blank row

o Tirme point names
= Blank rows

Copy of selected row(s) @m
Meoderator variable
|

Y= Study

00|-4|m|m|4:-|w||\3|—t
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The program displays this wizard

Select [Show all 100 formats]
Click [Next]

Select [Comparison of two groups...]
Click [Next]

Drill down to
Dichotomous (number of events)

Unmatched groups, prospective ...
Events and sample size in each group

© www.Meta-Analysis.com

-

-
By Insert columns for effect size data

Stents immediate failure

B Insert columns for effect size data

Welcome

If you have alieady computed the effect size [such as the
standardized mean difference or the Log odds ratio] for
each study, you may enter this information directly.

Or, vou may provide summany data (such az the number of
events of the means and standard deviations), and the
program will compute the effect size autamatically

Use thiz wizard ta specify the type of data you plan to
enter, and the program will create the required colurnns.

The program allows you to enter effect size data in maore
than one format. You will create one set of effect size
columns now, and may add additional sets at any time:

" Show commaon formats only
@ Show all 100 formats

B9 Insert columns for effect size data

Types of studies included

On this panel, select the lpe of studies to be included in
thiz meta analyziz. This controls the types of data entiy
options ta be displayed on the nest panel

[ unsure, select the first option, which is appropriate for

most analyzes. You will be able to return to this panel and
change the selection.

Comparizon of two groups, time-points,
of exposures fincludes corelations)

in one group &t one time-poink

o
r E stimate of means, proportions or rates
" Generic point estimates

&

Generic paint estimates, log scale

Click on the icons to select the data entry format

Q Two groups or carrelation

E@ Dichotomaus [number of events)
m Unmatched groups, prospective (e.q., controlled trials, cohart studies)
W Events and sample size in each gioup |
|£] Mon-events and sample size in each group
@ Eventz and non-events in each group
@ Event rate and sample size in each group
@ Chi-squared and tatal sample size
Q Matched groups, prospective (e.q., crossowver bials or pre-post designs)
@ Unrnatched graups, retrospective [2.9.. case control studies]
Q Computed effect sizes
@ Continuous [meansz]
@ Canelation
@ Rates [events by person years]
@ Survival [time to event)

m
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The program displays this wizard
Enter the following labels into the wizard

e  First group > Stent

e Second group > Angio

e Name for events > Problem
e Name for non-events > Ok

Click [Ok] and the program will copy the names into the grid

@ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help

runanaysss > YT ¥ a0 LR LM )

Stent Stent Angio Angio . Log odds .
Study namcl Problem Total N Problem Total N Dddjatlo e Std Err Yarance J K L [

| — P

11 Group names for cohort or prospective ftudies

13 Mame for first group [e.a., Treated) Stent
14 Mame for second group (e.g.. Contraol) Angio

17 Binary outcome in cohort or p

19 Mame for events [e.g.. Dead] Problem
20 Mame for non-events [e.q., &live) Ok

2 Cancel |2 BRI ok |
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There are three options at this point
e Enter the data directly into CMA
e —or-Open the CMA data file “Stents short-term.cma”
e —or— Copy the data from Excel “Stents short-term.x|s”

Here, we’ll show how to copy the data from Excel

e Switch to Excel and open the file
e Highlight the rows and columns as shown, and press CTRL-C to copy to clipboard

& = |= Stents short term.xlsx - Microsoft Excel
Home Insert Page Layout Formulas Data Review View Acrobat
4 cut - . A = — = . F =7 =
22 Copy « Calibri 11 A A = = Wrap Text General ij %Ed |__‘d =) _f‘
- - - - == = . - - =0 .00 Conditi I F t Cell Insert Delet
- Format Painter B I U &- 4 = = 2 Merge & Center $ 7% o [ 8 Foorr:nalté;ngav as?l';nglae - Stylees o i
Clipboard . Font . Alignment . MNumber Styles Cell:
Al - fe | Study
A [ s | ¢ D E F G H 1 J K L M N
1 |Study StentE  StentMN AngioE AngioN
2 |Vroegindeweij, 1997 1] 24 3 27
3 |IntraCoil, 2001 25 177 32 175
4 |Cejna, 2001 1 77 12 77|
5 |Becquemin, 2003 4 115 17 112
6 |Saxon, 2003 1] 15 1 13
7 |Viabahn, 2005 6 97 16 100
8 |Schillinger, 2006 1 51 17 53
9 |Krankenberg, 2007 6 123 25 121
10
11
12
Switch back to CMA
e Click in Cell Study name — 1 Click here
e Press [CTRL-V] to paste the-data‘rree=erer=
@ Comprehensive meta analysis - [CAJsers\Michael\DropboxtWorkshops 2\Stent\Stents short-term.cmal
File Edit Format View In Identify Tools Computational options Analyses Help
Runanalyses + % I 5 G &) & BB E "= N v 2+ ] 4@
Study name Prsotslr;;’l Tsotteaﬁ\l F'ﬁjnbgl:aom T%TEIIDN Odds ratio Lo[gaﬁodds Std Err Wariance J K L ] M
1| Study Stent £ StentM  AngioE Angio M
2| Yroegindewesi, 1997 0 24 3 27 0143 -1.946 1.529 2,367
3| IntraCoil, 2001 25 177 32 175 0.735 -0.308 0.291 0.085
4| Cejna. 2001 1 I 12 7 0.071 -2.641 1.054 1112
5| Becquemin, 2003 4 115 17 12 n.2m -1.603 0573 0.328
6| Saxon, 2003 1] 15 1 13 0.269 1.314 1.677 2.8
7|¥iabahn, 2005 B 97 16 100 0.346 -1.061 0502 0.252
8| Schillinger, 2006 1 51 17 53 0.042 3162 1.052 1.107
9| Krankenberg, 2007 g 123 25 141 0197 -1.625 0.475 0.228
10
11
12
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Since we’ve copied the row with the titles, we can check to ensure that all columns are being used as
intended. The column that had been “Stent E” (for events) is now called “Stent Problem” (since events

here represent a problem). Similarly, all other columns are labeled correctly.

Note that the program has computed the odds ratio for all studies and displayed this (as well as the log

odds ratio, its standard error and variance) in the yellow columns.

Now, we can remove the first row

Click in the first row to select it

Comprehensive meta analysis - [Data]

Run

00 |~ || e [ | =

%2, Bookmark data

Column properties
Copy selection
Copy with header
Copy entire grid
E, Paste

éfg Cut
¢# Delete

Delete study k

Delete column

Edit group names

Ctrl+C

Ctrl+V

Ctrl+X
Del

File | Edit Format View Insert Identify Tools Computational options Analyses Help

&8 4 me|a-=s

SO0 4,0 4
+a0 G0 ]

M Bt AN I

Stent
otal M
et M
24
177
7
115
15
97
51
123

Angio
Problem

Angio E

3

32

12

17

1

16

17

20

Angio
Tatal N
Angio N<
27
175
77
112
13
100
53
121

Odds ratio

\
0143

0.735
0.071
n.2m
0.263
0346
0.042
0197

Log odds
ratio

-1

-0.308
264
1602
-1.314
-1.061
3182
-1.625

Click Edit > Delete row and confirm

The screen should look like this

@ Comprehensive meta analysis - [Data]

Std Enr

0291
1.054
0&73
1677
n&02
1.052
0475

Variance

| I

J K

367
0.085
1112
naze
28N
n.zs52
1107
0226

Click here

Run analyses = % Dﬁn é é{: E % b— b= ’E

File Edit Format View Insert Identify Tools Computational options Analyses Help

S0 40

W2+ A H®

© www.Meta-Analysis.com
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4.0 .60 ]
Study name P[Sotglr;% Tsotteaﬁwl F"?Dnbghlaom T%TEIIDN Odds ratio Lo[gaﬁodds StdEn Wariance J k. L

1| Vioegindewei, ] 24 3 27 0143 -1.946 1.539 2367
2| IntraCoil, 2001 25 177 32 178 0.735 -0.308 0.291 0.085
3| Cejna, 2001 1 7 12 77 0.071 -2.641 1.054 1112
4| Becquemin, 2003 4 115 17 12 0.2m -1.603 0.573 0328
5| Saxon, 2003 1] 15 1 13 0.269 1314 1.677 281
B “iabahn, 2005 B 97 16 100 0.346 -1.061 0.502 0.252
7| Schilinger, 2008 1 51 17 53 0.042 3162 1.082 1.107
8| Krankenberg, 2007 E 123 25 121 0197 -1.625 0.475 0.226
9

10

11
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At this point we should save the file

e Click File > Save As ...

@ Comprehensive meta analysis - [Data]

Note that the file name is now in the header.

e [Save] will over-write the prior version of this file without warning
e [Save As...] will allow you to save the file with a new name

@ Comprehensive meta analysis - [C\Users\Michael\Dropbox\Workshops 2\5tent\Stents short-term.cmal

File Edit Format View Insert Identify Tools Computational options Analyses Help
O New.. Al I G N R e AN T
Qpen (CulO ] Stent | fedo | A0 g ato [ L9098 | gigEr | variance J K L M N
Opening screen wizard
0 24 3 27 0143 -1.946 1.539 2367
SREST 5 177 2 175 0.735 0,308 0.291 0.085
B save Ctrl+5S 77 12 77 0.07 2641 1.054 1112
E 115 17 112 0.2m -1.603 0573 0.328
M 15 1 13 0.269 -1.314 1.677 28N
& Print.. Ctrl+P E 97 16 100 0.346 -1.061 0502 0.252
M Print setup... 51 17 52 D042\ 37e2 1.052 1107
5 123 25 1 0,197 -1.625 0.475 0.226
Exit
10
11
12
13

File Edit Format View Insert Identify Tools Computational options Analyses Help

Run analyses —+ %\ D ﬁn % é{: % % = by .E +'D.g fﬁgH - ‘If - + \/D %l %l @
Study name P[Sotglr;tm Tsétteaﬁ»l P'?onbgllnlaom Ti?gllcf:l Odds ratio Lo[gaﬁglds Std Err Varance J K L M M

1| Yioegindewei, i} 24 3 27 0.143 -1.946 1.539 2.367
2| IntraCail, 2001 25 177 2 175 0.735 -0.308 0.2 0.085
3| Cejna, 2001 1 w7 12 7 0.071 -2.641 1.054 1.112
4| Becquernin, 2003 4 115 17 12 0.2m -1.603 0573 0.328
5| Saxon, 2003 1} 15 1 13 0.269 -1.314 1.677 281
E|Viabahn, 2005 B 97 16 100 0.346 -1.061 0.502 0.252
7| Schilinger, 2006 1 51 17 53 0.042 -3.162 1.052 1.107
8| Krankenberg, 2007 B 123 28 121 0197 -1.625 0.475 0.226
g

10

1

By default the program displays the odds ratio. We want to modify the screen to dispay the risk ratio.

e Right-click anywhere in the yellow columns
e C(Click [Customize computed effect size display]

© www.Meta-Analysis.com
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E‘ Comprehensive meta analysis - [C\Users\Michael\Dropbox\Workshops 2\Stent\Stents short-term.cma]
File Edit Format View Insert Identify Tools Computational options Analyses Help
Rnanayses + 2 D2 B H| &) ¢ [ B@|E == s a9 -V >+ v 1] 4 % ®|
Stent Stent Angio Angio . Log odds .
Study name Problem | Total N ‘ Problem | Total N Odds ratio i ‘ Std Err ‘ Warance J ‘ K ‘ L ‘ 1] ‘ M ‘ o
1| Wroegindewei. a 24 3 27 0143 -1.946 1539 2367
2| IntraCaoil, 2001 28 177 32 175 0.735 -0.308 0.291 0.085
3| Cejna, 2001 1 7 12 7 0.071 -2.641 1.054 1112
4| Becquemin, 2003 4 115 17 112 0.201 -1.603 0.573 0.328 . .
5| Saxon, 2003 0 15 1 13 0.263 1.314 1,677 <—28HH Right-click here
&) Yiabahn, 2005 g 97 18 100 0.345 -1.061 0.502 0.252
7| Schillinger, 2008 1 51 17 53 0.042 3162 1.052 1.107
8| Krankenberg, 2007 g 123 28 121 0197 -1.625 0.475 0.226
3
10
-
|12
13
| 14
|15
% L) sonaz
BT 2] sortz-a
19 Column properties
0
bl Data entry assistant
2 Y. Formulas
23
g Show all selected indices
25 |ﬂ Show only the primary index
% %3 Set primary index to Log odds ratio
29 ﬂ Customize computed effect size display
29
30
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e Check the box for [Risk ratio]
e Check the box for [Log risk ratio]

Comprehensive meta analysis - [C:\Users\Michael\Dropbox\Workshops 2\Stent\Stents short-term.cma]

File Edit Format View [nsert Identify Tools Computational options Analyses Help

Run analyses —+ % [ m’:ﬂ|§| %|E|%§|’_’=|’§

B - >+ v 83 ®

Study name

Stent
Prablem

Stent
Tatal M

Angio
Prablem

Angio
Tatal M

Log odds

Odds ratio e

B

1| Wroegindeweij,

| 2| IntraCoil, 2007
| 3| Cejna, 2001
| 4| Becquemin, 2003
| 5| Sawon, 2003
| B Viabahn, 2005
| 7| Schillinger. 2008
_8 FKrankenberg, 2007
B

10

0
25

M= m O A

24
177
77
15
15
97
51
123

32
12
17

1
18
17
25

27
175
77
112
13
100
53
1

0143
0735
0.071
0.2m
0263
0345
0.042
0197

-1.946
-0.308
2641
-1.603
-1.314
-1.081
3162
-1.625

Y ariance | J k.

[5. Effect size indices

Uze the following as the primany indes

I Odds ratio

Digplay columns for these indices

Odds ratio
Log odds ratio
Peto odds ratio

e T
Risk ratio

Log rizk ratio

Risk. difference

m

O0O0O0000OO00QDEEQORE

Std dift in means
Hedges's g
Difference in means
Std Paired Difference
Correlation

Fizher's 2

R ate ratio

Log rate ratio

Rate difference
Hazard ratio

¥ Also show standard eror
W Alza show varance

" Show the primary index anly

% Show all selected indices

© www.Meta-Analysis.com
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e Inthe drop-down menu, select [Risk ratio]

ﬂ Comprehensive meta analysis - [C\Users\Michael\Dropbox\Workshops 2\Stent\Stents short-term.cma]

File Edit Format View Insert Identify Tools Computational options

Analyses Help

Runanaryses—b%\DD"’n|§|%|ﬁl‘%§|'—'= +°8*ngf—’|'|—_)+\/|:||‘leil|®|
Study name P?otﬁr;tm Titnzm ‘ P'm:glz‘aom TiT‘SDN Odds ratio Loﬁagodds ‘ S W ariance | J | K. | L | il M u]

1| Vicegindewei, 0 24 3 7| ora| a9 [, Effect size indices =] O )
_ 2|IntraCoil, 2001 25 177 a2 178 0.735 -0.308
3| Cejna, 2001 1 I 12 7 0.0 -2.641 Uze the following as the primarny index
4| Becquerin, 2003 4 118 17 11z 0.201 -1.603 - -
~ 5|Saxon, 2003 0 15 1 13 0263 1314 Risk ratio =

&/ Viabahn, 2005 5 7 16 100 0346 1,061 Edds ratio (4]
7| sehilinger, 2006 1 51 17 53 0042 3,162 Log odds rato I
_ 8B|Krarkenberg, 2007 E 123 25 121 0157 -1.625 Log Peto odds ratio [
Tg Iaqq ris_k ratio [§
= alible

1 Std diff in means E|
— MO Cog T e Do e =
L 13 Risk ratio ‘J
| 18 Log rigk. ratio
% [0 Risk difference
- [ Std diff in means
18| - [0 Hedges'sg
17 []  Difference in means
18 [ Std Paired Difference
19 [ Comelation

20 [ Fisher's 2
? [ Rate ratio
= [ Lograte ratia
=] [ Rate difference
" o4 [ Hazard ratio -
_ 25| V' Also show standard enor
_ 2 V' Alsa show variance
|
23| 7 Shaw the primary index only
_ 29 % Show all selected indices
i
i
7 o
3 Cancel

M

© www.Meta-Analysis.com
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e Un-check the box for [Odds ratio]
e Un-check the box for [Log odds ratio]

e Click [OK]
E‘ Comprehensive meta analysis - [C\Users\Michael\Dropbox\Workshops 2\Stent\Stents short-term.cmal
File Edit Format View Insert Identify Tools Computational options Analyses Help
rnanayses - % D2 EH| &) 4 | B @ &) —=) o+ v 83 @
Stent Stent Angio Angio . Log odds . | | | |
Study name Froblem Total M ‘ Froblem Total M 01dds ratio ratio st Variance J K L M
1] Viroegindeweil 0 2 3 77| a1az| e B9 Effect size indices ESRER
2| IntraCaoil, 2007 25 177 32 175 0.735 -0.308
3| Cejna, 2001 1 77 12 77 0.071 -2641 Use the following as the primary index
4| Becquernin, 2003 4 115 17 12 0.2m -1.603 Rk et _I
5| Saxon, 2003 0 15 1 13 0.289 1.314 [ ik atio d
E|Viabahn, 2005 E 97 16 100 0.346 -1.061 . o
7| Sechilinger, 2006 1 51 17 53 0042|3182 Eielovicolinysioticselidices
8| Krankenberg, 2007 E 123 25 1 0,197 -1.625 )
g [ Odds ratic -
10l [ Log odds ratio b
1 - ;
? [ LogPeto odds ratio =
— Risk. ratio
| 13 Log risk ratio
14 [J  Risk difference
|15 O Stddiffinmeans
16 - [ Hedges'sg
17 [ Difference in means
18 [J  5Std Paired Difference
19 [J  Comelation
20 [J  Fisher'sZ
21 [ Rate ratio
22 [ Lograte ratio
23 [ Rate difference
24 [[] Hazard ratia -
| 25| [v Alzn show standard emor
| %8| [¥ Alzn show variance
27
28 7 Show the primary index only
29 @ Show all selected indices
| 30
3
» ok |
58] Cancel
3
‘ 'l— = —
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The screen should look like this

e To run the analysis, click [Run analysis]

@ Comprehensive meta analysis - [C\Users\Michael\Dropbox\Workshops 2\Stent\Stents short-term.cma]

File Edit Format Vlew Insert Identify Tools Computational options Analyses Help

Runanalyses + 2 D @ EH| & & 2R G —-"'="E 8w~ 2+ []8l3 @

ettty | (ST | Stent | Andio | Andle | pig oo [ L08TK| gigEy | variance J K L M N
1| Vioegndewsi, 0 24 3 7| oen| e 148 2210
2| InbaCall, 2001 % 177 2 175 ozl oze  oms oo
3| Cajns, 2001 1 77 12 77| ooss| 245 10 1057
4| Becquemin, 2003 4 115 17 1z|  ozm| 473 0540 029
5| Sawon, 2003 0 15 1 13 oz%| az 15w 2533
| Viabshn, 2005 5 57 16 10| o3%7| 0850 0457 0209
7| Schillnger, 2006 1 51 17 53| oost| 275 1m0 1.020
8| Krankenberg, 2007 5 123 % 121 ozm| 44 04 0190
3

10
11
12
13
14
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This is the basic analysis screen

Initially, the program displays the fixed-effect analysis. This is indicated by the tab at the bottom and

the label in the plot.

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help

4+ Data entry 17+ Mext table :{— High resolution plot % Selectby ... | =~ Effect measure: Risk ratio ° IE‘ I:‘ EE TT :{- E :E
Maodel | Study name Statistics for each study Risk ratio and 952 C|
Risk ratio | Lower limit | Upper imit | Z4alue palue 0.0 010 1.00 10.00 100.00
Wroegindew 0160 0.003 2348 -1.233 n21a
IntraCail, 0772 0473 1.248 -1.055 0.291 —
Cejna, 2001 003 oo 0625 247 nme
Becquernin, 0223 0.080 0.660 <2730 0.0068 -
Sanon, 0292 nma E.E00 0774 0433
“iabahn, 0357 0158 0.347 -2.080 003 B —
Schillinger, 0.061 0.008 0.443 -2 767 0.006
Krankenber 0238 0100 0555 3308 0.0 —
Fized 0423 0.305 0603 -4.863 0.000 —
Fixed = Rafdom | Bothmodelz
Basi One study remaved Cumulative analysis Calculations
e r = T a T — T —— I —— —

© www.Meta-Analysis.com
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Click [Both models]

The program displays results for both the fixed-effect and the random-effects analysis.

|E| Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry 173 Next table - High resolution piot | [gh Select by ... | 4 Effect measure: Risk ratio - IE‘ D EE TT + E F| % @
Model Study name Statistics for each study Risk ratio and 95% CI
Risk ratio | Lower imit | Upper limit |  Z-/alue pWalue om 010 1.00 10.00 100.00
“roegindew 0.160 0.008 2948 -1.233 nzie
IntraCoil, 0772 0.478 1.248 -1.055 029 —
Ceina, 2001 0.0832 oot 0625 2417 0018
Becquemin, 0.2249 0080 0.6ED 2730 0.008 T
Saxon, 0.292 03 E.600 -0.774 0,433
“iahahn, 0.387 0158 0347 -2.080 0oz —
chilinger. 0.081 0.008 0443 2767 0.006
KranRenber 0.236 0100 0.555 -3.309 0.om —
Fired 0.424 0,308 0603 -4.863 0.000 ==
Randam 0.283 0148 053 3832 0.000 o
Fized | Ra
Basic stats = = Curmulative analysis Calculations

The fact that the two results are not identical tells us that the weights are different, which means that
the effect size varies from study to study. (This means that 72, the estimate of between-study variance
in true effects is non-zero. It is not a test of statistical significance).

The confidence interval is wider for random-effects than for fixed-effects. This will always be the case
when T? is non-zero.

The random-effects estimate of the effect size is stronger (further from 1.0) than the fixed-effect
estimate. The FE and RE estimates will almost always differ from each other when T2 is non-zero, but

the difference can be in either direction.

In any event, the random-effects model is a better fit for the way the studies were sampled, and
therefore that is the model we will use in the analysis.

© www.Meta-Analysis.com Stents immediate failure — 15 —
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e Click Random on the tab at the bottom

The plot now displays the random-effects analysis alone.

Comprehensive meta analysis - [Analysis]

File Edit Format View Cemputational options Analyses Help

4 Data entry +3 Mext table } High resolution plot % Select by ... | + Effect measure: Risk ratio = E‘ D
Model Study name Statistics for sach study Risk ratio and 952 CI
Risk ratio | Lower mit | Upper limit | Z4/alue palue 0.0 010 1.00 10.00
ioegindew 0160 0.003 2948 -1.233 nz1a
IntraCaoil, 077z 0.478 1248 -1.055 0291 —r
Cejna, 2001 0.08z oo 0.625 2417 noie
Becquemin, 0.229 0.080 0660 2730 0.008 T
Sanon, 0292 003 E.E0D 0774 0433
Yiabahn, 0387 0158 0947 -2.080 n.03g —_—
S chillinger, 0.061 n.0o0g 0.443 2787 0.008
nkenber 0.236 0100 0.555 -3.309 0001 —
Random 0.283 0148 0533 3832 0.000 —

100.00

Fired

B dy removed

th models

Calculations

Cumulative analpsiz

A quick view of the plot suggests the following

= Each of the studies suggests an advantage for stent over angioplasty
= |n most studies this effect falls in the range of 0.10 to 0.80, though the Cl for single studies

extend well beyond that range

= The summary effect is 0.283 with a Cl of 0.148 to 0.539. Thus, the mean effect is clearly in the

clinically important range.

=  The summary effect has a Z-value -3.832 and a p-value of < 0.001. Thus we can reject the null

hypotheses that the true risk ratio is 1.0.

= |t's clear from the plot that there is variation in the observed effects. It also looks like the
observed variation exceeds the amount that we would expect to see based solely on within-
study sampling error. For example, the Cl for the second study has little (if any) overlap with the

Cl for the summary effect.

=  We also know that there must be some true between-study variance in the sample, by virtue of
the fact that the RE estimate is different than the FE estimate.
= To have a closer look at this variance we turn to the next table.
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Click [Next table]

<

Basic stats

Fized | Random  Both models

Click here
Comprehensive meta analysis - [Ana\ys';}/ =NA=h X |
File Edit Formg w nal options  Analyses Help
+ Data entry 3 Next table - High resolution plot | [gh Selectby .. | + Effectmeasure: Risk ratio B0 EITHFE X 2 @
Model Effect size and 952 interval Test of null [2-Tail) Heterogeneity Tau-squared
Number Point Lower Upper Tau Standard
Model Studies estimate limit limit Z-value  P-value Q-value df[@) P-value I-squared Squared Error Variance Tau
Fixed 8 0.429 0.305 0.603 -4.863 0,000 15.810 7 0.0z7 55.726 0.391 0.434 0.188 0625
Random 8 0.283 0148 0.539 .83z 0,000

m +

One study removed Cumulative analysis Calculations

The statistics at the left duplicate those we saw on the prior screen.

Under the random-effects model the Risk ratio is 0.283 with a 95% confidence interval of 0.148
to 0.539. The test of the null (that the true risk ratio is 1.0) yields a Z-value of -3.823 and a
corresponding p-value of < 0.001.

The statistics at the upper right relate to the dispersion of effect sizes across studies.

The Q-value is 15.810 with df=7 and p=0.027. Q reflects the distance of each study from the
mean effect (weighted, squared, and summed over all studies). Q is always computed using FE
weights (which is the reason it is displayed on the “Fixed” row, but applies to both FE and RE
analyses.

If all studies actually shared the same true effect size, the expected value of Q would be equal to
df (which is 7). Here, Q exceeds that value, and exceeds it by enough that the difference is
probably not due to chance. The p-value of 0.027 allow us to reject the null hypothesis that all
studies share the same true effect size, and conclude that the true effect size actually varies
from study to study.

T2 is the estimate of the between-study variance in true effects. This estimate is 0.391. T is the
estimate of the between-study standard deviation in true effects. This estimate is 0.625. Note
that these values are in log units. Therefore, to use these estimates to compute confidence
intervals or prediction intervals we would need to convert all values into log units, perform the
computations, and convert the values back into risk ratios. (This is handled automatically by the
program.)

The variance in effect sizes includes both sampling error and variance in the true effect size from
study to study. The I2 value is 55.726, which tell is that about half the variance reflects
differences in true effect sizes. This means that if each of the studies had a huge sample size (so
that the observed effect closely mirrored the true effect size for that study’s population) the
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observed effects would fall closer to each other than they do now, but would not align exactly.
The variance of the observed effects would drop by about half.
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Click [Next table] to return to this screen

It’s always important to see how much each study contributed to the summary effect. For example, if

the summary effect was dominated by one or two studies, we would want to be aware of this and

consider if it affects the generalizability of the results.

Click the [Weights] button on the toolbar to display the relative weight assigned to each study.

Comprehensive meta analysis - [Analysis]

=

[ [

Random

0283

0148

0533

-ae32

0.000

File Edit Form options Analyses Help
+ Data entry 3 Next table High resolution plot | [gh Selectby ... | + Effect measure: Risk ratio B 2E T 5\ H i @
—— ! LT I
Madel Stu M Statistics for each study Rizk ratio and 95% C1 ‘eight [Randam)
Risk ratio | Lower limit | Upper limit | Z-alue palue oo o010 1.00 10.00 100.00 Relative weight

Wioegindew 0160 0.003 2548 1.233 0218 418
IntraCail, 07s2 0473 1.248 -1.085 0291 — 2110
Cejna, 2001 0083 0o 0.625 2417 0.01& 7511
Becquenir, 0.2239 0.080 0.EED 2730 0.006 _ 1554 0
Sawan, 0.292 0m3 E.E00 0.774 0.439 72|
Visbahn, 0.387 0158 0.947 -2.080 0.038 — 121210
Schilinger, 0.061 0.008 0.443 2767 0.006 il |
Krankenber 0.238 0100 0.555 -3.309 0.0 — 12710

Fizefl | Random
Basi

oth models

tudy removed

Cumnulative analysis

Calculations

We can see that the relative weights ranged from a low of 3.72% to a high of 24.11%. So, no single
study dominated the analysis. Four studies seem to account for about 80% of the weights, with the
other four sharing the remaining 20%.

Do any studies appear to be outliers?

Click the residual button on the toolbar to display the Residual column.

One study has a standardized residual of 1.72 which falls within the generally expected range. Also, this
study’s effect was closer to 1.0 than the summary effect, so it would have diminished the summary
effect size rather than increased it.
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|E| Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
4+ Data entry 13 Mext table :{» High resolution plot % Selectby ... | -+ Effect measure: Risk ratio - IE‘ |:| EE T :E- :E j @
—
Model Study name Statistics for each study Risk ratio and 957% C| Residual (R andom)
Rizk ratio | Lower limit | Upper limit | Z4alue pYalue oo 010 1.00 10.00 100.00 Std Residual
Wroegindeweij, 1937 0160 0.003 2848 1233 n.z21s 0.3 |
IntraCoil. 2001 nvre 0478 1.248 -1.085 0.231 — 172 ||
Cejna, 200 0.083 oo 0625 247 noe -1.08 ||
Becquemin, 2003 0.229 0080 0,660 2730 0.006 T 028 1
Sanon, 2003 0232 o003 X=] 0774 04233 0.0z |
“Wighahn, 2005 0387 0158 0.947 -2.080 n.03s —_— 0.45 [ |
Schilingsr, 2006 0.051 0.008 0443 -2.7EF 0.008 134 [ |
Krankenberg, 2007 0.238 0100 0,555 -3.309 0.001 — -0.28 1
FRandom 0.283 0148 0533 3832 0.000 i —
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We might wonder how the summary effect would have shifted if any one study had been excluded from
the analysis. To address this question we can run the analysis eight times, each time with a single study
excluded.

The program allows us to run these eight analyses in one step.

e Click [One study removed] at the bottom.

Comprehensive meta analysis - [Analysis] = | [ |
File Edit Format View Computational options Analyses Help
+ Data entry 3 Next table - High resolution plot | [gh Selectby ... | + Effect measure: Risk ratio B ZES| z @
Madel Study name Statistics with study removed Rigk ratia [95% CI] with study removed
Paint Lower limit | Upper limit | Z-/alue palue oo o010 1.00 10.00 100.00
Wioegindew 0.286 0145 0564 3614 0.000 —
IntraCail, 0234 0144 0.3 -6.855 0.000 —
Cejna, 2001 03e 0167 0.604 -3.498 0.000 —_—
Becquenir, 0.287 0137 0.E00 3318 0.o0m —_—
Sawan, 0.277 0.140 0.549 -3.674 0.000 —
Visbahn, 0.247 0110 0.553 -3.403 0.0 —
Schilinger, 0.332 01et 0E13 3533 0.000 —
Krankenber 0.285 0134 0,607 -3.286 0.0 —
Random 0.283 0148 0539 36832 0.000 ——

One study removed Cumnulative analysis Calculations

The program displays this screen. The yellow line at the bottom is the analysis with all eight studies.
The first row is what the yellow line would look like if the first study was excluded from the analysis.
The second row is what the yellow line would look like if the second study was excluded from the
analysis. And so on.

It seems that the effect size would remain pretty-much unchanged if any one study was removed —in
other words, the conclusions are not dependent on any single study. The summary effect is a risk ratio
of 0.28. If we remove any one study the effect size stays in the range of 0.23 to 0.33, which is probably
not a clinically important difference.

For those concerned about significance tests, the p-value with all studies is < 0.001, and it stays in that
range with any single study removed.
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We might wonder how the weight of the evidence has shifted over time. In other words, what would a
meta-analysis have shown if we had performed it after the first study, after the first two studies, and so
on.

To run this analysis we need to ensure that the studies are sorted by year on the data-entry screen. In
this case, they are, and so we can proceed.

e Click [Cumulative analysis] on the bottom
e C(lick the tool for relative weights on the menu

The program displays this screen

Comprehensive meta analysis - [Analysis] = | [ |
File Edit Format View Computational options Analyses Help
+ Data entry 3 Next table - High resolution plot | [gh Selectby .. | + Effectmeasure: Risk ratio -EICETTHE ||t @
Madel Study name Cumulative statistics Cumulative risk ratio (355 Cl) ‘weight [Random]
Point Lawer limit | Upper imit | Z%alue pValue 0.m 010 1.00 10.00 100.00 Rielative weight

Wioegindeweij, 1997 0.160 0,003 2.948 41233 0.218 418]
IntraCail, 2001 0.696 0.323 1.493 0928 0.355 — 2830
Cejna, 2001 0.295 n.0se 1.497 1473 o141 35.80 N
Becquemin, 2003 0.302 0102 0.300 2148 0032 e — 51.74
Saron, 2003 0.314 n1zo 0825 2349 0ms —_— 55.46 [
Wiabahn, 2005 0.364 0183 0723 2887 0.004 — 7359 I
Schilinger, 2006 0.285 0134 0.607 -3.256 0.001 — a1.23 I
Krankenberg, 2007 0.263 0148 0539 -3.832 0.000 — 100.00 [

Random 0.263 0148 0.539 -3.832 0.000 —

Fired |{Random

Basic stats One study remored | Cumulative analysis | Calollations

The risk ratio would have been estimated at .160 after the one study, at 0.696 after two studies, and at
0.295 after three studies. From that point on, the estimate is remarkably stable to the end.

While the estimate of the effect size changes little beyond the first three studies, the confidence interval
narrows with each additional study, which means that we have a more precise estimate of the effect
size. It also means that the p-value moves closer to zero.

This does not mean that the additional studies were unimportant. They may have provided important
information about the robustness of the effect. They did provide information about other outcomes
(not reported here).

Please note that the cumulative analysis shown here is intended only as a look-back. It would be a very
bad idea to repeat a meta-analysis every time a new study was added to the literature, with the goal of
stopping when the p-value hits 0.05. If the goal is to repeat the analysis every time a study is added,
then adjustments must be made to the p-value and confidence interval.
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e Click [Basic stats] to return to this screen
e Click [Both models] to display both Fixed-effect and Random-effects estimates
e C(Click [Weights] to display the relative weights assigned under both models

Comprehensive meta analysis - [Analysis] o | B [
File Edit Format View Computational options Analyses Help
+ Data entry 3 Next table - High resolution plot | [Eh Selectby . | + Effect measure: Risk ratio B ETIFE F| & @
Model Shudy name Statistics for each study Riisk ratio and 95% CI wu/eight [Fixed) ‘Weight [Fandom)
Risk ratio | Lower limit | Upper imit | Z%alue pValue 0.01 o010 1.00 10.00 100.00 Relative weight Relative weight

WYioegindewei], 1937 0.160 0.oog 2348 1233 0218 1.37] 418]
IntraCoil, 2001 0.7z 0.478 1.248 -1.055 0.291 — 5065 Il AN |
Cejna, 2001 0.083 001 0.625 247 0.016 287 7511
Becquemin, 2003 0.229 0.080 0.660 2730 0.006 T 104zl 1594
Sawan, 2003 0.292 00z E.600 0774 0.439 120 |
‘isbahn, 2005 0.367 0158 0.947 -2.080 0.038 — 14520 18120
Schilinger, 2006 0.081 0.008 0.443 2767 0.008 297 71
Krankenberg, 2007 0.236 o100 0.555 3309 0.001 — 1535 0 18710

Fixed 0.429 0305 0603 -4 863 0.000 —

Random 0.283 0148 0.533 -3.832 0.000 —

{Both modeis
Basic stats i o Cumnulative analysis Calculations

As noted earlier, we use the random-effects model because it matches the way the studies were
sampled. (As it happens, the test of homogeneity also yielded a p-value of 0.027, which tells us that the
fixed-effect model is empirically false. However, we would have selected random-effects even if this p-
value was not statistically significant).

In that context, this screen is presented purely for instructional purposes, to show how the weights
affect the model.

The plot shows that the risk ratio moves to the left (a larger effect) when we move from fixed-effect
weights to random-effects weights. The columns with the weights show why this happens. The second
study happens to have an unusually small effect size relative to the others. This study also happens to
have the largest sample size, by a wide margin. Under the FE model this study gets 50% of the weight,
and pulls the summary effect to the right. Under the RE model this study gets only 24% of the weight. It
still pulls the summary effect to the right, but not as much.
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Next, we want to create a high-resolution plot.

When we click [Hi-Res], the screen will be recreated in a high-resolution plot. Therefore, before moving
to that screen we need to determine which columns to include (or exclude). The basic idea is to exclude
as many columns as possible, to ensure maximum clarity on the plot.

e Click [Weights] to hide the weights. In the high-res version these will be reflected in the size of

each study.
e Click [Random] at the bottom.

Right-click anywhere in the section called [Statistics for each study]

The program opens a wizard as shown here

e Check the boxes for risk-ratio and p-value
e Uncheck all other boxes
e C(lick Ok

@ Comprehensive meta analysis - [Analysis]

Right-click here

Eile Edit Format View Computational options Analyses Help

+Asure' Risk ratio

4+ Data entry t+ Next table :{— High resolution plot E Select by < lz‘ l:‘ EE TT E- E :E F @
tMadel Study name Stalistics for each study Rizk ratio and 953 CI
Risk ratin | Lower limit | Upper limit palue oo 010 1.00 10.00 10000

Wrioegindewei, 1997 0180 0.009 1.233 nz1s

IntraCoil, 2001 0772 0.478 . 1.055 0291 —

Cejna, 2001 0.083 0.011 0.625 2417 0oe

Becquerin, 2003 0.229 0.080 0.660 2.730 0008 -

Sawon, 2003 0.292 0.013 E.500 0.774 0439

“iahahn, 2005 0.387 0.158 0.947 2.080 0F T R

Schillinger, 2008 0.081 0.008 0.443 2767 0 3 Customize display &J

Krankenberg, 2007 0.236 0.100 0.555 3.309 a _ -

Random 0283 0148 n539 sgz2 0| Show DecimalSivenen)
v Al columns in this block - hd
¥ Risk ratio Auo v| |Auto -
[ Standard emor Auto w | |Auto hd
[ Variance Ao w| |Auko hd
[T Lower limit Ao w| Ao -
[ Upper limit Ao w| |Auto -
[T Z¥ale Auto | |Adto -
v pvalue Ao w | [Auto -
Cancel Apply | Ok |
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e C(Click the tool for Hi-res plot

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computat)

- High resolution plot asaem by .. | =~ Effect measure: Risk ratio

© www.Meta-Analysis.com
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+ Data entry 3 Next table ECEETTH+E X
J
Madel Study name Statistics for each study Risk ratio and 95% CI
Risk ratio pifalue 0.m 010 1.00 10.00 100.00
Wroegindewei, 1997 0160 0218
IntraCoil, 2001 077z 0.291 —
Cejna, 2001 0083 0.oe
Becquemin, 2003 0.229 0.008 -
Sawon, 2003 029z 0.439
“iabahn, 2005 0387 0.038 —
Schillinger, 2006 0.0&1 0.008
Krankenberg, 2007 0.236 0.0 —
Random 0.283 0.000 —
Fized | Random | Eoth models
Basic stats | One study removed Cumulative analysis Calculations
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e  On this screen click [Reset all]
e The screen should look like this

5] Comprehensive meta analysis - [Analysis] [E=RCE
File Edit Fermat View Computational options Celors Help

fr——
+ Data entry + Return to table ‘}H»ghresﬂlmnpm OB =] |;|| ™ Onesize "- Proporfanal X Resetall ‘

ble page ~ Colors for printing B ~ ()

Meta Analysis

Study name Risk ratio and 95% Cl

Risk

ratio
Vroegindeweij, 1997  0.160
IntraCeil, 2001 0.772
Cejna, 2001 0.083
Becquemin, 2003 0.229
Saxon, 2003 0.292

Schillinger, 2006 0.061
Krankenberg, 2007 0.236

0.283 0. <
0.01 0.1 1 10 100

Favours A Favours B

-
Viabahn, 2005 0.387 S 5
-

At this point we can allocate more or less space to each element of the plot

e Right click on the forest plot
e Select [Spacing and forest plot width]
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5] Comprehensive meta analysis - [Analysis] [E=RCE
File Edit Format View Computational options Colors Help
4 Data entry 4 Return to table ‘:{» High resolution plot  [3 [T [ = v el |;|| ™ Onesize " Proportional X Resetall | Whole page ~ Colors for printing B ~ ()

Meta Analysis

Study name Risk ratio and 95% Cl Right-click here

Risk
ratio p-Value

Vroegindeweij, 1997  0.160  0.218 ‘
IntraCoil, 2001 0772 0.291
Cejna, 2001 0.083  0.016 e setscale :

—= Study and summary symbols

Becquemin, 2003 0.229 0.006
Saxon, 2003 0.292  0.439
Viabahn, 2005 0.387  0.038
Schillinger, 2006 0.061 0.006
Krankenberg, 2007 0.236  0.001

0.283  0.000

0.01 0.1 1 10 100

Favours A Favours B

e [f using Windows 7 you may need to drag the bottom edge of this (and other) toolbars to make
it fully visible.

e Select [Right buffer] and then [Remove]

e This removes the space to the right of the forest plot (we don’t need it since we have no
columns to the right of the forest plot)

5] Comprehensive meta analysis - [Analysis] ||

File Edit Format View Computational options Colors Help

4 Retumn to table |}Hgmmuumﬂplm %EE-—W: |;|| "™ Onesize | Proportional X Resetall | Whole page

4 Data entry ~ Colors for printing B ~ L)

Meta Analysis

Study name Risk ratio and 95% CI

Risk
ratio p-Value

0.772 0.291

0.083 0.016

3 0.229 0.006
Saxon, 2003 0.292 0.439
Viabahn, 2005 0.387 0.038
Schillinger, 2006 0.061 0.006
Krankenberg, 2007 0.236 0.001
0.283 0.000

ij, 1997  0.160  0.218
\L"

FRow spacing | Column spacing | Forest plat width | Left b Eh:hghn,une.lJ

0.01 0.1 10 100

Favours A Favours B

o  Click [Forest plot width]
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e C(Click the ™ button. This will increase the width of the plot section.

[f] Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Colors Help

+ Data entry + Return to table |}£»H»gnrmuuunplm | E|-—W el I;H ™ Onesize | " Proportional X Resetall | Wholepage = Colors for printing B ~ (5}

Meta Analysis

Study name

¥ sl | Reset

Fiow spacing Forest plat width | Left buffer | Right buffer

q T EUos

Saxon, 2003
Viabahn, 2005
Schillinger, 2006
Krankenberg, 2007

Risk

ratio p-Value

0.160
0.772
0.083
0.229
0.292
0.387
0.061
0.236
0.283

0.218
0.291
0.016
0.006
0.439
0.038
0.006
0.001
0.000

Risk ratio and 95% CI

0.01 B 10 100

Favours A Favours B
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Right-click on the words “Favours A” or “Favours B” to open a dialog

Change these to “Favors Stent” and “Favors Angio”

If in the UK, Change these to “Favours Stent” and “Favours Angio”
Click [Apply]

Click on [Font]

Click ™ to increase the font size

[3f] Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Colors Help |

4 Data entry High resolution plot = 1 oy ™. Onesize "y Proportional X Resetall | Whole page
[ bOE - ekd 0% =

4 Return to table

~ Calors for printing &~ (5

Meta Analysis

Study name Risk ratio and 95% Cl
Risk
ratio p-Value
Vroegindeweij, 1997  0.160  0.218
IntraCoil, 2001 0.772  0.291
Cejna, 2001 0.083  0.016
0.229 0.006
 FavousStent  Favouséngo  Appy 0.292  0.439
Tt [Ford 0.387  0.038
0.061  0.006 —
Krankenberg, 2007 0.236  0.001 -
0.283  0.000 L

0.01 0.1 10 100

Favours Stent Favours Angio
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Right-click on the title

e Set the title to “Stent vs. Angio Short-term Outcome”
o Click [Apply]

5] Comprehensive meta analysis - [Analysis] [E=atan X
File Edit Format View Computational options Colors Help

4 Data entry + Return to table |1— High resolution piot %EE*» von L] = Q‘ "a Onesize “w Proportional X Resetal | Whole page ~ Colors for printing &~ (5

Stent vs. Angio Short-term Outcome

V Stent vs. Angin Shoitterm Dulcome.— Apply Risk

Text | Font | Line under header ratio p-Value

Vroegindeweij, 1997  0.160 0.218
IntraCoil, 2001 0.772 0.291
Cejna, 2001 0.083 0.016
Becquemin, 2003 0.229 0.006
Saxon, 2003 0.292 0.439
Viabahn, 2005 0.387 0.038
Schillinger, 2006 0.061 0.006
Krankenberg, 2007 0.236 0.001

0.283 0.000

0.01 0.1 100

Favours Stent Favours Angio

Click Format > Footer

5] Comprehensive meta analysis - [Analysis] [E=ia >
File Edit | Format View Computational options Colors Help |
+ Data en Font: Trebuchet M5 ~ tesouton piot [1 [7] (=] = wn ] = [[]| ™a Onesize m Proportional X Resetal | Wholepsge = Colors for printing B - (i}

a5 Setscale

] Header

= Title and subtitle

=~ Study and summary symbols

Spacingnfersplatith Stent vs. Angio Short-term Outcome

hickness

Study name Risk ratio and 95% Cl

Risk
ratio p-Value
Vroegindeweij, 1997  0.160 0.218
IntraCoil, 2001 0.772 0.291
Cejna, 2001 0.083 0.016
Becquemin, 2003 0.229 0.006
Saxon, 2003 0.292 0.439
Viabahn, 2005 0.387 0.038
Schillinger, 2006 0.061 0.006 —
Krankenberg, 2007 0.236 0.001 il
. 4

0.283 0.000

0.01 0.1 10 100

Favours Stent Favours Angio
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e Enter the text “Random-effects analysis”

e Depress the check-box at the left of this toolbar

e Adjust the font

[3f] Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Celors Help

+ Data entry + Return to table \}Hmrmumnlm GO = ] I;H " Onesize |"m Proportional X Resetal | Whole page

~ Colors for printing (& ~ (i}

Stent vs. Angio Short-term Outcome

Study name

Risk

ratio p-Value

[ Pandamelfects analyis egindeweij, 1997 0.160

Text [Font | Line above footer faceil, 2001 0.772
lina, 2001 0.083

Becquemin, 2003 0.229
Saxon, 2003 0.292
Viabahn, 2005 0.387
Schillinger, 2006 0.061
Krankenberg, 2007 0.236
0.283

0.218
0.291
0.016
0.006
0.439
0.038
0.006
0.001
0.000

Risk ratio and 95% Cl

0.01

0.

—l—
<>
1

—u—
_-_

1 10 100

Favours Stent Favours Angio

Random-effects analysis
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Click Return to table

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry 3 Next table :{— High resolution plot % Selectby ... | =+ Effect measure: Risk ratio h IE‘ |:| EE TT :{- E :E i3 @
Madel Study name Statistics for each study Risk ratio and 95% Cl
Risk ratio | pWalue 0.0l 010 1.00 10.00 100.00
Vroegindeweij, 1997 0160 0218
IntiaCoil, 2001 077z 029 —
Ceina. 2001 nnga 0ome
Becquemin, 2003 0229 0.00& -
Saxon, 2003 023z 0433
“iabahn. 2005 0387 0033 —
Schillinger, 2008 0.061 0.008
Krankenberg, 2007 0.236 0o —
Fandom 0.283 0.000 ——

We might want to include the number of events and patients in each study

e  Click the button for [Show/Hide counts]

e The screen should look like this.

e This helps explain why the second study received more weight than the others — it has 57 events
and 352 total N, which is more than any other study.

e C(lick High-res plot
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@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help

+ Data entry 17+ Next table - High resolution plot | [ghy Selectby ... | =+ Effect measure: Risk ratio B ETTFRE Fj @
Model Study name Statistics for each study Problem / Tatal Riisk ratio and 95% CI
Risk ratia palue Stent Angio 0.01 o010 1.00 10,00 100.00
Wroegindeweij, 1937 0160 0z 0/24 347
IntraCail, 2001 07wz 0291 25/17F7 32717 —
Cejna, 2001 0.083 ome 17477 12477
Becquemin, 2003 0229 000 44115 174112 -
Sawon, 2003 0292 043 0715 1413
Yiabahn, 2005 0.387 0o 6797 167100 —
Schillinger, 2008 0.081 ooos 1/51 17 /63
Krankenberg, 2007 0.236 0o 64123 254121 —
Random 0.283 0.000 —

Fized | Random | Both models
Basic stats One study removed Cumulative analysis Calculations
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Now, this additional information is included in the plot.

e The easiest way to reformat the plot may be to reset all parameters and then make adjustments

from there.
e Click reset all

[3f] Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Colors Help

+ Dataentry

+ Retumtotable | I High resolution piot [ [7] (] = wn L] = [[]| ™a Onesize |"m Proportonal X Resetall | Whole page

Meta Analysis

~ Color Mode ¢ = ()

Vroegindeweij, 1997
IntraCoil, 2001
Cejna, 2001
Becquemin, 2003
Saxon, 2003
Viabahn, 2005
Schillinger, 2006
Krankenberg, 2007

Risk

ratio p-Value

0.160
0.772
0.083
0.229
0.292
0.387
0.061
0.236
0.283

0.218
0.291
0.016
0.006
0.439
0.038
0.006
0.001

0.000

Problem / Total

Risk ratio and 95% CI

Stent

0/24
25 /177
1477
4/ 115
0/15
6/ 97
1/51
6 /123

Angio
3/27
32 /175
12/ 77
17 /112
1/13
16 / 100
17/ 53
2571

0.01

il
<>

0.1

Favours A

1

10

Favours B

100

e Right-click on the plot
e Select Right-buffer > remove
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] Comprehensive meta analysis - fAnalysis] o ).
File Edit Format View Computational options Colors Help

+ Data entry + Return to table ‘}Hmmﬂmnpm BB +|E = |;” ™ Onesize " Proportional X Resetall | Wholepage = Color Mode < ~ (B}

Meta Analysis

Problem / Total Risk ratio and 95% CI

Risk
ratio p-Value Angio
Vroegindeweij, 1997  0.160 0.218 3727
] 0.772 0.291 327175

| 0.083 0.016 12177
Row spacing | Column spacing | Forest plat width | Left buffer | Right buffer 0.229 0.006 17 /112

SORGTT, ZUUS 0.292 0.439 1713

Viabahn, 2005 0.387 0.038 16 /100

Schillinger, 2006 0.061 0.006 17 /53

Krankenberg, 2007 0.236 0.001 25 /121
0.283 0.000

0.01 0.1 10 100

Favours A Favours B
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Click Column spacing - -> to increase columns widths

[ Comprehensive meta analysis - [Analysis] =Rl

File Edit Farmat View Computational options Colors Help

+ Data entry + Return to table \}H»gnrmmnnpm I&,EH5|+|; ol |;|| ™. Onesize |"m Proportional X Resetall | Wholepage  ~ Colorhode { = (i}

Meta Analysis

Problem / Total Risk ratio and 95% CI
Risk
ratio p-Value Stent Angio
Vroegindeweij, 1997 0.160  0.218 0/24  3/127
IntraCoil. 2001 0.772 0291 25/177 32/175
x| [0.083 0.016 1/77 12/77
19 M| 1110 reset| AnIFT 0229  0.006 4/115 17/ 112
Flow spacing | Colunn spasing | Forest plot width | Left buffer | Fight butrer | | 0-292 0.439  0/15 1/13
e 0.387  0.038 6/97 16/ 100
Schilinger, 2006 0.061  0.006 1/51 17/53
Krankenberg, 2007  0.236  0.001 6/123 25/ 121
0.283  0.000 <

0.01 0.1 1 10 100

Favours A Favours B

Edit the names of the title, outcomes, and footer

5] Comprehensive meta analysis - [Analysis] [E=RCE

File Edit Format View Computational options Colors Help

+ Data entry + Return to table ‘}H»ghresﬂlmnpm OB =] |;|| ™ Onesize g Proportional X Resetall Wholepage - Color Mode & - LE)

Stents vs. Angio Short-term Outcomes

Study name Problem / Total Risk ratio and 95% CI

Risk

ratio p-Value Stent Angio
Vroegindeweij, 1997 0.160 0.218 0/ 24 3/27
IntraCoil, 2001 0.772 0.291 25/177 32/179
Cejna, 2001 0.083 0.016 1477 12777
Becquemin, 2003 0.229 0.006 4/115 17/ 112
Saxon, 2003 0.292 0.439 0/15 1713
Viabahn, 2005 0.387 0.038 6/97 16/ 100
Schillinger, 2006 0.061 0.006 1/51 17 /53
Krankenberg, 2007  0.236 0.001 6/123 25/121

0.283 0.000

0.01 0.1 1 10 100

Favours Stent Favours Angic

Random-effects analysis

It's always a good idea to double-check the labels, and ensure that the studies classified as “Favors
Stent” did indeed have the lower event rate if the event is a bad outcome, as it is here — or a higher
event rate if the event is a good outcome.
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Click [Colors for slides]

[ Comprehensive meta analysis - [Analysis] [E=nich =<
File Edit Format View Computational options Colors Help
4 Data entry + Retumntotable | 3 High resolution plot  [3 [T =] == nn = [2] ™a Onesize g Proportional X Resetal | Whole page ~ Colors for sides ¢ |~ .
B Colors for printing
<
Stent vs. Angioplasty Short-term Outcome
Study name Problem / Total Risk ratio and 95% CI
Risk
ratic  p-Value Stent Angio
Vroegindeweij, 1997  0.160 0.218 0/24 3/
IntraCoil, 2001 0.772 0.291 257177 327175
Cejna, 2001 0.083 0.016 1/77 12/ 77
Becquemin, 2003 0.229 0.006 4/115 17/112
Saxon, 2003 0.292 0.439 0/15 1713
Viabahn, 2005 0.387 0.038 6/97 16 / 100
Schillinger, 2006 0.061 0.006 1/51 17 1 53
Krankenberg, 2007 0.236 0.001 6/123 25/ 121
0.283 0.000
0.01 0.1 100
Favours Stent  Favours Angio
Random-effects analysis
Click File > Export to PowerPoint
[ Comprehensive meta analysis - [Analysis] (=M™

File Edit Format View Computational options Colors Help

B Page size and margins ble | I High resolution piot [ [T] ] = n# [ 52 [C]| ™a Onesize | Proportional X Resstall | Wholepage  + Colors for sides { + (3}

& print

Export to Word (tm)
]

B save as WMF file

+ Retuto toble Stent vs. Angioplasty Short-term Outcome

Study name Problem / Total Risk ratio and 95% CI

Risk

ratio Stent Angio
Vroegindeweij, 1997  0.160 0/24 3/27
IntraCoil, 2001 0.772 257177 327175
Cejna, 2001 0.083 1777 12777
Becquemin, 2003 0.229 4/115 17/ 112
Saxon, 2003 0.292 0715 1/13
Viabahn, 2005 0.387 6/ 97 16 / 100
Schillinger, 2006 0.061 1751 17 753
Krankenberg, 2007 0.236 6/123  25/11

0.283

0.01 0.1 10 100

Favours Stent  Favours Angio

Random-effects analysis
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On your Windows toolbar, look for the PowerPoint icon

You should find that CMA has opened PowerPoint and inserted a copy of the plot

Presentation] - Microsoft PowerPoint E=Sfof” x|

RBIE9 v
| Home Insert Design Transitions Animations Slide Show Review View MathType Add-Ins Acrobat Format o @
=0 % Cut (&) tayout - o _ s W NOoo =g L» shape Fill &4 Find
23 Copy ~ =] B Reset - ALLed o - o S [ Shape Outline - | 23, Replace ~
Feste JF Format Fainter sr\.\ljng Ssection~ | © L - = K IRTAS S 45 AL s%ﬁi;skv o shape Effects = | g Select -
Clipboard Slides Font Drawing Editing
Slides | Outline X
1

Stent vs. Angioplasty Short-term Qutcome

Depending on which version of PowerPoint you’re using, you may need to stretch the plot to cover the
whole slide. Stretch it from the corners, not the sides, to maintain the ratios.

| oo .

B9~ 3 Presentation] - Microsoft PowerPoint
| Home Insert Design Transitions Animations Slide Show Review View MathType Add-Ins Acrobat Format o @
=0 % Cut (&) tayout - _ s W NOoo =g L» shape Fill &4 Find
23 Copy ~ =] B Reset : ALLed o - o S [ Shape Outline - | 23, Replace ~
Paste Hew 3 A Arange Quick
7F < Format Painter | gjige~ "3 Section e L IRCA D B dediaii s%.\es. Q) Shape Effects = | [ Select -
Clipboard Slides Font Paragraph Drawing Editing
Siides | Outline X -
Stent vs. Angioplasty Short-term Outcome
Study name Problem / Total Risk ratio and 95% CI
angio
Fawours Stent  Favours Angio
Random-effects analysis
Click to add notes
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Click Next table to return here

You may have noticed that the program displayed the counts for each study but not the total. In
general, this is a good idea because if we display the total counts some people might assume that we
can use these counts to compute the risk ratio, when in fact we cannot. In this case the risk ratio based
on counts of 43/679 vs 123/678 would be 0.349, while the correct value (using random-effect weights) is

0.283.

However, you can tell the program to display the counts by right-clicking on the counts and checking
[Sum counts]. In this case, of course, the total would display on the high-resolution version as well.

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help

© www.Meta-Analysis.com

Show Events
Show N
v Show Events/MN

v Show each group
Show total

Stents immediate failure

4+ Data entry 3 Next table :{— High resolution plot % Select by .. | =~ Effect measure: Risk ratio & E I:‘ EE TT :t- E :E iy @
Madel Study name Statistics for each study Problem / Taotal Rizk ratio and 95% CI
Risk ratio pYalue Stent Angio 0.01 o010 1.00 10.00 100.00
Wroegindewsi, 1337 0160 021s  0/24 3027
IntraCoil, 2001 0772 0291 25/177 327175 —
Cejna, 2001 0.083 ome 1477 12477
Becquemin, 2003 0229 nooe 4/115 17 /112 T+
Sawon, 2003 0232 0433 0415 1413
‘iabahn, 2005 0.387 noe  6/97 164100 —]
Schillinger, 2006 0.061 noos 145 17 /53
Krankenberg, 2007 0.236 nom 64123 281 —
Fiandom 0.283 0000 437673 123/F7 —
11 Show/hide counts
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Summary

The analysis includes eight studies where patients were randomized to receive either stent or
angioplasty. Outcome was the proportion of patients that required an immediate repeat procedure.
The effect size is the risk ratio.

Is treatment (Stent vs. Angiplasty) related to risk of immediate technical failure?

The mean risk ratio is 0.283, which means that stent was 72% less likely than angioplasty to result in
immediate technical failure.

These studies were sampled from a universe of possible studies defined by certain inclusion/exclusion
rules as outlined in the full paper. The confidence interval for the risk ratio is 0.148 to 0.539, which tells
us that the mean risk ratio in the universe of studies could fall anywhere in this range. This range does
not include a risk ratio of 1.0, which tells us that the mean risk ratio is probably not 1.0.

Similarly, the Z-value for testing the null hypothesis (that the mean risk ratio is 1.0) is -3.832, with a
corresponding p-value is < 0.001. We can reject the null that the risk of immediate technical failure is
the same in both groups, and conclude that the risk is lower in the stent group as compared with the
angioplasty group.

Does the effect size vary across studies?

The observed effect size varies somewhat from study to study, but a certain amount of variation is
expected due to sampling error. We need to determine if the observed variation falls within the range
that can be attributed to sampling error (in which case there is no evidence of variation in true effects),
or if it exceeds that range.

The Q-statistic provides a test of the null hypothesis that all studies in the analysis share a common
effect size. If all studies shared the same effect size, the expected value of Q would be equal to the
degrees of freedom (the number of studies minus 1).

The Q-value is 15.810 with 7 degrees of freedom and p = 0.027. We reject the null hypothesis that the
true effect size is the same in all studies. The variance in effect sizes is quantified by the following
statistics.

The /2 statistic tells us what proportion of the observed variance reflects differences in true effect sizes
rather than sampling error. % is 55.726, which tells us that about 55% of the variance in the observed

effects is due to variance in the true effects.

T2 is the variance of true effect sizes (in log units). Here, T?is 0.391. T is the standard deviation of true
effects (in log units). Here, Tis 0.625.
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