Example name Relenza Symptom relief

Effect size Mean difference (Days to relief)
Analysis type Basic

Version Long

Reference Cochrane Figure 5

Synopsis

We have a series of studies that evaluated the effect of Relenza on duration of flu symptoms. Each
study compared Relenza vs. Placebo and reported the mean difference in time to relief. If the Drug
yielded a shorter time to relief, the mean difference will be negative.

Since all studies used the same outcome (days to relief) we can use either Raw Mean Difference or
Standardized mean difference as the outcome. We do both, to show where they are similar and where
they differ.

We show

e How to enter data for means and standard deviation in two independent groups

How to run a fixed-effect and a random-effects analysis

How to get a visual sense of the dispersion

How to see the weight assigned to each study

How to understand the statistics for the summary effect and the dispersion

e The correspondence between the raw mean difference and the standardized mean difference
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

-

ananayses » 4 D &) & @@ B === S w2+ v |8 LD

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

B Welcome ==

‘What would you like lo do?

Pl =T e |

 Start a blank spradshest
Fad Lol .l I” L

" Open an existing file

" Import data from another program

FCT U P O PP NP VR RV SRR D) D) PP B ) S
R s e A A A A A B = - A A PR A S R
b

¥ Show this dialog when | start the program

= Elose

© www.Meta-Analysis.com Relenza symptom relief



http://www.meta-analysis.com/

Click Insert > Column for > Study names

E Comprehensive meta analysis - [Data]

File Edit Format VNiew | Insert Identify Tools Computational options Analyses Help
run anayses > % [ Mm "o+ 8@
2 Subgroups within study
A B plenk column Comparison names H ! d K L M N
[ia Copy of selected column
_1—| Outcome names
2 *— Blank row . .
— Time point names
3 *= Blank rows
- Copy of selected row(s) %8 Effect size data
|5 — Moderator variable
6 Y= Study r
|7
8
3
The screen should look like this
E‘ Comprehensive meta analysis - [Data]
File Edit Format View Insert Identify Tools Computational options Analyses Help
Rup gnayses LI N R an o)
Study name B ‘ C ‘ D ‘ E ‘ F G H ‘ | ‘ J ‘ K ‘ L | 5} ‘ M
I
| =
| 3|
4
5
5
-y
| 8]
|3
Click Insert > Column for > Effect size data
E‘ Comprehensive meta analysis - [Data]
File Edit Format Eiew|1nsert Identify Tools Computational options Analyses Help
N Moo [N o8 e
2 Subgroups within study
Study name | EEfaeimn Compari H I ‘ J ‘ K ‘ L ‘ M ‘ N ‘
Copy of selected column omparnisan names
1 Outcome names
2 A Time point names
3 *= Blank rows P
|4 Copy of selected row(s) %m
| 5| — Moderator variable
3 Y= Study T
7
8
© www.Meta-Analysis.com Relenza symptom relief —3—



http://www.meta-analysis.com/

The program displays this wizard

Select [Show all 100 formats]
Click [Next]

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

Drill down to
Continuous (means)

Unmatched groups, post-data only
Mean, SD and sample size in each group

© www.Meta-Analysis.com

-

-
By Insert columns for effect size data

B4 Insert columns for effect size data

Welcome

If you have already computed the effect size (such as the
standardized mean difference or the Log odds ratio) for
each study, you may enter this infarmation directly

(r. you may provide surmmary data (such as the number of
events o the means and standard deviations], and the
pragram will compute the effect size automatically

Use this wizard to zpecify the type of data pou plan ta
enter, and the program will create the required columns.

The program allowes you to enter effect size data in more

than one format. You will create one set of effect size
columrs now, and may add additional sets at any time.

" Show comman formats only
% Show all 100 formats

Types of studies included

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

IF unzure, select the first option, which is appropriste for

most analyses. You will be able to retum ta this panel and
change the selection.

Comparizon of two groups, time-points,
or exposures [includes conelations]

in one group at one time-point

ol
‘ol Estimate of means, proportions or rates
' Generic point estimates

~

Generic paint estimates, log scale

B9 Insert columns for effect size data

Click on the icons to select the data entry format

Q Twa graups or correlation
0 Dichatornous [number of events)
L‘Q Continuous [means]
QQ Unmatched groups, post data only
[E] Mean, 50 and zample size in each group |
@ Difference in means, common 50, and sample size
@ Cohen's d [standardized by pooled within-groups S0 and sample size
[£] Means, cample size, and t-value
@ Difference in means, sample size, and tvalue
@ Sample zize and t-value
@ Means, sample size, and p-value
@ Difference in means, sample size, and pvalue
@ Sample size and pvalue
Q Unmatched groups, pre and post data
Q One group [pre-post] and matched groups
@ Computed effect sizes
Q Correlation
0 Flates [events by person years)
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m



http://www.meta-analysis.com/

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

e First group > Relenza
e Second group > Placebo

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

E‘ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Computational options Analyses Help

Run analyses —+ DD”'u|§|%|ﬁ|%§|’_’=|>§‘iqgfﬁgr_*\ |T_)+‘/D|él §l|®|

Difference
inmeans

Std diff in
meats

Flacebo
Sample size

Placebo
Std-Dev

Flacebo
Mean

Relenza
Sample size

Refnza
StgiDev

Relenza
Mean

StdEm | Yanance Std Enr | Yariance

StdEn Wanance |Hedges'sg

Effect directin

's »
B3 Group names E‘E‘Q

Group names for cohort or prosp.

Mame for first group [e.g.. Treated) IF\E\enza
Mame for second group [e.g.. Control] IF’Iacabo

|w|m|\'|m‘m|h|m|m|—‘

=

)

o

=

o

Cancel | Apply I Ok |

=

=
-
.

=)

@

r
=]

™~

»
a
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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 “Relenza Symptom Relief.cma
e —or— Copy the data from Excel “Relenza Symptom Relief.xls

”

”

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 (Columns A to G), and press CTRL-C to copy to clipboard

H ©- s Relenza Symptom reliefs
FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT
Al - J Study
A B C D E F G H I
1 |Study Tx Mean TxSD Tx N Pbo MeanPboSD  Pbo M
2 |JNAI-01 3.13 1.23 29 3.9 0.96 31
3 |INAI-04 3.84 2.06 32 5.68 275 16
4 |INAI-07 441 1,95 211 4.67 1,98 107
5 |NAI30008 9.61 8.11 262 10.72 B8.46 263
6 |NAI30010 711 6.52 163 7.93 6.28 158
7 |NAI30012 10.45 8.89 191 10.93 B8.47 169
8 |NAI30015 4.29 5.23 293 4.86 5.64 295
9 |NAIAB2008 5.87 2.46 834 6.34 2.25 422
10 | NAIAZ2005 5.29 2,31 139 5.7 2,49 Bl
11 | NAIAZ002 B.34 7.4 412 B.9 1.77 365
12 | NAIB2000S 3.06 2.33 b4 3.9 2.73 63
13 |NAIB30O1 6.48 3.74 227 7.35 3.83 228
14 |NAIB3002 7.97 7.32 174 10.58 8.53 182
15

n

-
k)
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e Switch to CMA

e Click in cell Study-name 1

e Press [CTRL-V] to paste the data
e The screen should look like this

Comprehensive meta analysis - [Data]

Click here

File Edit Format View Insert Identify Jools Computational options Analyses Help
Runanaryses—b%\DE’: % é‘: E % b b ’E ;'J_ETD'SH - \If_)+\/|:| %J’ EJ’ @
Enza | Relenza Relenza Flacebo | Placebo Placebo S Std diff in - '
Study name /Eﬁgq Std-Dev Sempln dke Mean SidDev Sempl ek Effect direction means StdEm Vanance | Hedges's g
1Tx Mean TxSD TeM PboMean PhaSD  FhoM
2| JNal-0 3130 1.330 29 3,900 0960 N
3| JH&l-04 3.840 2.060 32 5680 2780 16
4| JNa-07 4410 1.950 21 4870 1.980 107
5| Nal30008 9.610 2110 262 10.720 8.4E0 263
B Mal30010 7110 E520 163 7.930 6580 158
7| Nal30012 10.450 8,890 191 10.930 8470 165
8] Nal30015 4.290 5230 293 4860 5.640 295
9| MalaB2002 5.870 2460 24 E.340 2,280 422
10] NalA2005 5.290 230 135 5,700 24590 M
11 NalA3002 8.340 7.400 412 2,900 7770 365
12| MAIB20005 5.060 2330 E4 5,900 2730 %]
13| NAIB 3001 £.480 3740 227 7.350 3830 228
14| NAIB3002 7.970 7.320 174 10.580 8530 182
15
16
17
After checking that the data has been copied correctly, we can delete Row 1
e C(Click anywhere in Row 1
e Select Edit > Delete row, and confirm Click here
@ Comprehensive meta analysis - [Data] /
File | Edit Format View Insert Identify Tools Computational eptions Analyses Help
Aun: % Bookmark data =1 (=) Ze| r—"r= = &8 B H -2+ l:‘ & El‘ @
elenza Relenza Placebo | Flacebo Placebo B Std diff in . .
Column properties td-Dey Sample size Mean Std-Dev Sample size Effect direction mears StdErr Variance | Hedges's g
1 Ba i sD TuM Fbobean Pbo 5D Fbo M bl
2 @ Cepyselection  Curl-C |y 45 23 380 090 31
2 Copy with header 2.050 ) 5680 2750 16
4 Copy entire grid 1.950 21 4670 1.980 107
5 2.110 282 10720 2460 263
g B Paste GV | g sap B3 790 G540 150
7% cut Ctrlex | 5.890 191 10930 8470 169
a -~ 5.230 293 4.960 5.640 295
g| & Delete e 834 B0 2260 122
]  Deleterow 3 2310 138 5700 2440 &1
11 Delete study 7.400 412 8.900 777 JER
12| Delete column 2,330 B4 5,400 2,730 63
13 - 2740 227 7350 2820 228
14 Edit group names 7.320 174 10,580 8.530 182
15
16
17
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We need to enter a value for “Effect Direction”

Enter “Auto” for each study

Comprehensive meta analysis - [Data]

Click here

File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanabses + %% O 2 el & % (BB E|*—'="E0 8 - |4 >+ F] 45D
Studgname | Feenea | Agenza | fﬂf;e"zs‘fze Plccha | Plassbo | :n‘f;:i'f;e Efftuéunn Sddffin | GigEn | Varance |Medgestg| SMEn | Varnce | UUTCR SiEy | Variance
1[JNAl-O 3130 1.330 23 3.900 0.360 3 Auto -.BES 0.265 0070 0.659 0262 0.069 0770 0.301 0.091
2/INAL-04 3840 2060 32 5.680 2750 16 Auta 0797 0Nz 0100 0.784 03z 0.097 -1.840 077 0605
3/NAILO7 4410 1.950 2N 4.670 1.980 107 Auto 0133 0119 0014 0132 0119 0.014 -0.260 0.234 0.055
4| Nal30008 9610 8110 262 10.720 8.460 263 Auto 0134 0.087 0008 0134 0.0s7 0.008 -1.110 0723 0523
5| NAIZ0010 7110 B.520 163 7.930 E.580 158 Autog 0125 0112 ooz 0125 a1 0oz -0.820 0731 0.535
6 NAI30012 10.450 8.890 LEl 10,930 8.470 169 Auto 0055 0106 0o -0.055 0105 0.011 -0.480 0.916 0838
7/ NAI30015 4.290 5.230 293 4.860 5.640 295 Auto 0105 0083 n.o07 0105 n.nsz 0.007 -0.570 0.449 o.2m
8| NalaB2002 6870 2,480 234 E.340 2.250 422 Autg 0197 0.080 0004 0.196 0.0e0 0.004 -0.470 0133 0.019
9| NalA2005 52490 2310 133 5,700 2.430 81 Auto 0172 0.140 0020 0.172 0140 0.013 -0.410 0333 0115
10| NAIA3002 8340 7.400 412 8.900 7770 365 Auto -0.074 0072 0.005 0.074 0oz 0.005 0.560 0.546 0.2398
11| NAIB20005 5.060 2330 64 5.900 2730 63 Auta -0.331 0179 n.03z 0.329 0178 0.032 0.840 0.451 0.203
12| NAIB3001 6.480 3740 227 7.350 3830 228 Auto -0.230 0034 0.009 0.229 0.034 0.009 0.870 0.355 0126
13| NaIB3002 7970 7.320 174 10.580 8.530 182 Auto 0328 o107 oo 0.327 017 0.01 -2E10 0.841 0.708
14,
15
16
The program displays three effect sizes — d, g, and raw mean difference
e We want to hide the index d
e We want to set the raw mean difference as the primary index
@ Comprehensive meta analysis - [Data]
File Edit Format View Insert Identify Tools Computational options Analyses Help
Runanayses + = D2 H & % | BB E-"="S 8w |V 2>+ [ 23 @®
Relenza Relenza Relenza Placebn Placeba Placeha _— Std diff in . . .
Study name WMaan SidDew SemEb g Maan CidDew SerEbem Effect direction Means Std Emr Variance |Hedges'sg StdEm Variance
1 JNALD1 2130 1330 2 3900 0.960 3 duto -D.ET n ek nn7n ncra n9E2 0.069
2| JNAI-D4 3840 2060 » 5680 2750 16 duto 07 2} sertaz 12 0.097
3 JNAI-07 4410 1.950 21 4570 1.980 107 Auto 01%] Sort7-A 19 0014
4/ N&I30008 9610 8110 262 10720 0.460 263 Auto 0.1 - 67 0.008
5| N&I30010 7110 6520 163 7.930 £.580 158 Auto qi_ SeimmrepEis 11 012
6 N&I30012 10.450 8830 191 10930 B.470 169 Aulo 00 Data entry assistant 05 0.on
7/ N&I30015 4290 5230 293 4860 5.540 295 Auto 01 T Formulas 52 0.007
8 N&I&B2008 5.870 2460 834 £.340 2.250 422 Auto 0.1 60 0.004
9 N&IA2005 5.290 2310 139 5700 2.430 81 Auto 01 Show all selected indices 40 009
10| N&l&3002 8.340 7.400 412 2900 7.770 365 Aulo LT Show only the primary index 72 0.005
11| NAIB20005 5.060 2330 64 5900 2730 £3 duto ikd 78 0032
12| N&IB3001 £.480 3740 227 7.350 3830 228 Aulo 0 %5 Set primary index to Std diff in means 94 0.009
13| NaIB3002 7.970 7320 174 10580 8630 182 Auta QIR Customize computed effect size displ;g 07 oo
14

e Right-click in any yellow column

© www.Meta-Analysis.com
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In the wizard,

@ Comprehensive meta analysis - [Data]

Select “Difference in means” in the drop-down box
Un-check “Std diff in means”
Click [OK]

File Edit Format View Insert Identify Tools Computational options Analyses Help

Runanayses + = DS EH & & | BR E-'="E 498 -y >+ [ 4@
Studh Relenza Fielenza Relenza Flacebo Placebo Placebg | | crd diffin | | StdE Vai
udy name Mean StdDev | Sample size Mean Stdbev | Samples .~ Effect size indices = | B | §° " anance
1| JHal-o 3130 1.330 23 3.900 0.960 53 0.262 0.063
2| IMal-04 3840 2.060 32 5.680 2780 Uze the following as e priman indes 84 0312 0.097
3| JMAL07 4410 1.950 21 4 E70 1.980 32 0113 0014
4| Na130002 3610 g110 2 10720 8,460 [Diference in means =l a4 0.087 0.008
5| MAIZ0010 AR 6.520 163 7.930 6580 25 0111 nma
B NaAI30012 10.450 8.8590 191 10.930 8470 Display columns for these indices pEs 0105 0.0
7| MAIZ0015 4.290 5.230 293 4.860 BE40 05 0.082 0.007
8| MAIAR2008 5.870 2.480 834 E.340 2250 [ Oddsratio ) 96 0.060 0.004
9| MAIA2005 5.290 2310 139 5.700 2490 Ll Log odds ratia 72 0140 0.9
10] NaAlA3002 8340 7.400 412 8.500 7770 O Peto odds ratio . 74 0072 0.005
11| NAIB20005 5,060 2330 B4 5,900 2730 L] Log Peto odds ratin 29 0178 0.032
12| NAIB2001 £.420 3.740 227 7.350 3830 g E"Sk !"‘i‘” ) 29 0.094 0.009
13| NAIB3002 7.970 7.320 174 10580 8530 og risk rafio 27 0107 0011
14 [ Risk difference
15 [0 Std diff in means
Hedges's g
18 Difference in means
1w [ Std Paired Difference
18 [ Correlation
13 [ Fisher'sZ
20 [ Rateratio
| [ Lograte ratio
22 [J  Rate difference
23 [[] Hazard ratio -
24 ¥ &lso show standard eror
a7 [v Alsa show variance
26
27 . .
= " Show the primary index only
2 * Show all selected indices
30
kil Ok
32 Cancel
33
k2! “ T T
The screen should look like this
|E| Comprehensive meta analysis - [Data] T
Eile Edit Format View [nsert Identify Tools Computational options Analyses Help
Rnanaysss + 2 D@ | & 4 (BB E'-"="SBW8 - L >+ @TT W )\
Felenza Felenza Felenza Flacebo Flacebo Flacebo d L " 5 Difference 5
Study name Wean SidDew Sample size Wean St Sample size Effect difection | Hedges's g StdEmr Warance i means StdEmr Variance u]
1 JNaAl-01 3130 1.330 23 3.900 0.360 H Auto 0.653 0.262 0.083 0770 0.301 0.091
2 JNAl-04 3.840 2080 32 5.680 2750 16 Auto bt e Ll sl el RRSE
3 JNA-07 4.410 1.950 Fall 4.670 1.380 107 Auto 0132 0113 0.014 -0.260 0.234 0.055
4/ MAI30008 9610 2110 262 10.720 8460 263 Auto 0134 0.087 0.008 -1.110 0723 0.523
5 NAI30010 10 E.520 163 7.930 E.580 158 Auto 0125 0111 nma -0.620 073 0.535
6 MA30002 10.450 £.890 1 10.930 8.470 169 Auto 0085 0105 0.011 -0.480 0916 0.838
7 NAI300S 4.290 5.230 293 4.860 5.640 295 Auto 0105 0.082 0.007 -0.570 0.443 0.201
8 MAIAB2008 5870 2460 834 E.340 2.250 422 Auto 0196 0.080 0.004 -0.470 0139 0.019
9 NAlA2005 5.290 2310 139 5.700 2.490 81 Auto 0172 0.140 0013 -0.410 0.333 0115
10| NAlA3002 £.340 7.400 412 8.900 el 365 Auto 0.074 0.072 0.005 -0.560 0.546 0.298
11| NAIB20005 5.060 2330 B4 5.900 2730 E3 Auto 0323 0173 0.032 -0.840 0.451 0.203
12| NAIB3001 E.480 3740 227 7.350 3.830 228 Auto 0.229 0.094 0.009 -0.870 0.355 0126
13 NAIB3002 7.970 7.320 174 10.580 8.530 182 Auto 0327 o107 o011 -2610 0.841 0.708
14
15
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There are two options for computing the variance of the mean difference. We can pool the estimates
from the two groups, or keep them separate. The authors of this analysis chose to keep them separate,

and so we will use that option as well.

Click Computational options < Variance for mean difference

@ Comprehensive meta analysis - [Data]

Eile Edit Format View Insert Identify Tools Computational options Analyses Help
Runanalyses + & [ = H & % Correlation for imputing paired 5D b =2+ 22 @
Variance for mean difference P
Relenza | Relenza lq - . q Difference
Study name Wean Shd D s S (T inter\r ze Effect direction | Hedges's g StdEn “ariance ih maans StdEn Variance u]
1| JNAL-O1 3130 1.330 Variance for Hedges's g 3 Auta -0.659 0262 0.089 -0.770 0.3m 0.091
2] JNAl-04 3840 2.060 - - 16 Auto 0.784 032 0.057 -1.840 0.778 0.605
3 IN&IOT 4410 1.950 n 4.670 1.980 107 Auta 0132 0113 0.014 -0.260 0.234 0.055
4] WAl 20002 9610 2110 262 10720 2.460 263 Auto 0134 o.ogy 0.002 -1.110 0.723 0523
5| N&l30010 7110 6.520 163 7.930 6.580 158 Auto 0125 011 n.o1z -0.820 07N 0535
6| MAI30012 10450 8.890 191 10,930 8470 169 Auta -0.055 0108 0.011 -0.480 0916 0.838
7| MA 30015 4230 5.230 293 4.860 5.640 295 Auto -0.105 0082 0.007 -0.570 0.443 0201
B[ NAIABZ008 5.870 2.460 834 £.340 2.250 422 Auta -0.1596 0.080 0.004 -0.470 0139 0.019
9] HAlA2005 5.290 230 11 5.700 2430 81 Auto 0172 0.140 0.ma -0.410 0.339 0115
10] MAIA3002 8340 7.400 412 8.900 77 365 Auta -0.074 o072 0.005 -0.560 0.546 0.298
11 HAIB20005 5.060 2320 E4 5.900 2720 B3 Auto 0329 0178 n.ozz -0.840 0.451 0203
12| MalB 3001 6,480 3.740 227 7.350 3830 228 Auto -0.229 0.034 0.009 -0.870 0.355 0128
13| MAIB3002 7870 7320 174 10.580 8530 182 Auta -0.327 0107 0.011 -2.810 0.841 0,708
14
15
1R
H u . ”
e Check the option “Do not assume a common variance
e Click Ok
@ Comprehensive meta analysis - [Data]
Eile Edit Format View [nsert Identify Tools Computational options Analyses Help
Runanayses—’%\DDﬂ%né % E%’_’= = Jo.gfu'gg‘*lf_)"'{l:‘ %lii@
Relenza Relenza Relenza Placebo Placebo Placebo 7 Difference
Studp name [eem Sid-Dev Sample size [eem SidDey Sample size Effect direction | Hedges's g StdErmr Variance i StdEm Variance o
1 JNal-01 3130 1.330 28 3.500 0560 31 Auto -0.659 0.262 0.069 0770 0.30 0.091
2 INAI-04 3.840 2.080 32 5.650 2750 16 Auto -0.784 0.312 0.097 -1.840 0.778 0.605
3 INAL-07 E - —28 | ) 0132 0119 0014 0.260 0.234 0.055
Opt fi t treat it effects
4| NAI3000B 1 G puting tr et 013 0067 oooe| 410 073 052
5 MA20010 -0.125 01 nomz 0.820 0,731 0.535
G MAI2002 Yariance for raw mean difference in independent groups -0.055 0105 0.011 0,480 0916 0.838
¥ MA20ME -0.105 0.0z n.o07 0570 0.443 0.2m
Bl NAIAE2008 “when a study includes data for bwo independent aroups., the user map s 0az oA DeFY 07 bR
8 NAIA2005 elect to enter the 5D for each of the groups separately. In this case the 0172 0140 0.018 0410 0339 0115
10| MAAZ002 program can poal the variance in the two groups [option 1] or not pool -0.074 Q.ovz 0.005 0,560 0.546 0.298
11 NAIB20005 {eplloptiniZh 0.329 0178 0032|0840 0.451 0.203
12/ NAIB30OT Thiz option affects the variance [and weights] used in an analysis of raw 0223 0.034 0.003 0870 0.355 0126
13 MAJB3002 mean differences. |t has naimpact on analyses of standardized mean -0.327 0107 0.011 2810 0.841 0.708
14 differences.
15
16 " Assume a common Yarnance
::; {* Do not assume a common variance [Revman, STATA)
19
20
21
22
23
24
25
26
27
28
28 Q
30
\
31
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Click File > Save As and save the file

@ Comprehensive meta analysis - [Data]

File Edit Format View Insert Identify Tools Cemputational options Analyses Help
O New.. r@ls s e E =28 ws - >+ v 8@
& Open Ctrl+0 Felenza Relenza Placeba Placebo Placeba — . . Difference .
) _ SdDev | Sample size Mean StdDev | Sample size Effect direction |Hedges'sg| StdEn Wariance e p—— Std Err ‘Wariance
i Opening screen wizard
g 1.330 29 3.900 0.960 3 Auta -0.659 0.262 0.069 -0.770 0.301 0.091
mport 2.060 32 5.680 2750 16 Auto -0.784 0312 0.057 -1.840 0.778 0.605
I save Ctrl+S 1.950 n 4.670 1.980 107 Auto 0132 0119 0.014 -0.260 0.234 0.055
8110 262 10.720 8460 263 Auto 0134 0.087 0.008 1110 0.723 0.523
6.520 163 7.930 6.580 158 Auto 0125 IARD n.o12 -0.820 0.731 0.535
& Print.. Ctrl+P 8.890 1M 10.930 8470 163 Auto -0.055 0105 0.01 -0.480 0.918 0.838
@ Print setup... 5.230 293 4.860 5,640 295 Auto 0105 0.082 0.007 -0.570 0.443 0.2m
2460 934 6.340 2250 422 Auto -0.196 0.060 0.004 -0.470 0.133 009
Exit 230 133 5.700 24490 81 Auto 0172 0.140 0.019 -0.410 0.339 0115
10| NAlA3002 8340 7.400 412 8.500 T.FF0 365 Aulo -0.074 n.072 0.005 -0.560 0.546 0.298
11| NAIB2000S 5.060 2330 B4 5.900 2730 B3 Auta -0.329 0178 0.032 -0.840 0.451 0.203
12| NAIB3001 6.480 3740 227 7.350 3830 228 Auto -0.229 0.054 0.003 -0.870 0.355 0126
13| NAIB3002 7870 7320 174 10.580 8530 182 Auto -0.327 0107 0.01 -2.610 0.841 0.708
14
15
1
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 analyds - [C:\Users\Biostat\Dropbox\Workshops Three-Day\Tamiflu\Relenzaf.cma]
File Edit Format View Ins f L i Helg
Rnanatses + % D3 F & & RB A —=E B398 -V >+ v 8 U@
Felenza | Relenza Relenza Placebo | Placebo Flacebo - . q Difference .
Study name Wean SidDew el e Mean SidDev Senplaks Effect direction | Hedges's g StdEn ariance [ StdEm Wariance u]
1| JMal-01 3130 1.330 29 3.900 0980 3 Auto -0.659 0262 0.083 0770 0.301 0.091
2| JNA-04 3.840 2.060 32 5.680 2780 16 Auto -0.784 0312 0.097 -1.840 0.778 0,605
3| JMAI-07 4.410 1.550 | 4670 1.980 107 Auta 0132 0119 0.014 -0.260 0.234 0,085
4| Mal30002 9.610 8110 262 10720 8480 263 Auto 01324 0.na7 0.0og -1.110 0723 0523
5| Mal30010 710 E.520 163 7930 £.580 158 &uto 0125 0111 0oz -0.820 0.731 0535
B| Mal30012 10.450 8.890 191 10,930 8.470 169 Auto -0.055 0105 0.011 -0.480 0.918 0.838
7| MAI30015 4.290 5.230 293 4.860 5.640 295 Auta -0.105 0.082 0.007 -0.570 0.443 0201
8| MalAB2002 5.870 2,460 834 £.340 2280 422 Auto 0186 0.080 0.004 -0.470 0123 0mg
9| Mala2005 5.290 230 139 5.700 24190 81 Auto 0172 0140 0039 -0.410 0.329 0115
10 MAlA3002 8.340 7.400 412 8.900 770 365 Auto -0.074 0072 0.005 -0.560 0.545 0233
11] NAIB2000S 5.060 2330 64 5.900 2730 B3 Auta -0.329 0178 0.032 -0.840 0.451 0.203
12| NAIB3001 E.480 3740 227 7.350 3830 228 Auto -0.229 0,094 0.009 -0.870 0.355 0128
13| MAIB3002 7.970 7320 174 10,520 8530 182 &uto 0,327 0107 0.011 -2E10 0.841 0703
14
15
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By convention we’ve put the Treated group (Relenza) in the first columns and the control group in the

next columns

The program will compute the mean difference as Treated minus Control. Thus, a negative difference
means that the treated group responded in less time.

(The column labeled Direction allows you to control this process. “Auto” means that the program will

assign a “+” if the first group was higher and a

"o

if the second group was higher. In this example,

studies will have a negative sign if the treated group had a lower value (which means they responded

more quickly)

It’s always a good idea to check at least one study and make sure that we have the direction right. For

this purpose we’ll use the first study. The mean time to response was 3.130 days for Relenza and 3.900
days for Control. The Difference in means is negative (—0.770 days) whic means that the treated group
responded more quickly.

@ Comprehensive meta analysis - [C:\Users'Biostat\Dropbox\Workshops Three-Day\Tamiflu\Relenzaf.cma]

File Edit Format View Insert Identify Tools Cornputstional options Analyses Help
Run analyses &+ % [ = E é ‘X: E, % f— b 'E 338 M H b2+ \/ D %$ i¢ @
Study name Hhi:;;a Eaﬁ:ﬂ Sfme;:zs?ze P::EZEO El;?g:s S:r‘nj:ﬁ:i?ze Effect direction | Hedges'sg| StdEn Varance [il:f::::: StdEnr Yariance a
1| JMAL-O 3130 1.330 29 3.900 0,960 31 Auta -0.659 0.262 0.083 -0.770 0.30 0.091
2|JMAI-D4 3.840 2.080 32 5.680 2750 16 Auta -0.784 0312 0.097 -1.840 0778 0.E05
3| JMAl-07 4.410 1.950 21 4670 1.980 107 At 0132 0119 0.014 -0.260 0.234 0.055
4| Mal30008 3610 8110 262 10720 8,460 263 Auto -0.134 0,087 0.008 -1.110 0.723 0,523
5| MaI30010 110 B.520 163 7930 £.580 158 Auta 0125 0111 n.012 -0.820 073 0,535
B/ MAI3002 10.450 4.830 19 10,930 a.470 163 Auto -0.055 0108 0.onm -0.480 0.916 0838
7 MAIZ0ME 4.290 5.230 293 4.860 5.640 2595 Auto 0105 0082 0.007 0570 0.449 0.2m
8| MalAB2008 5.870 2.460 834 £.340 2.250 422 Auto -0.196 0.060 0.004 -0.470 0133 0,019
3| MAlA2005 5.290 2310 139 5.700 2,490 g1 Auta 0172 0140 0.013 -0.410 0.339 0115
10] MNalA3002 8.340 7.400 412 8.900 bl 365 Auta -0.074 0,072 0.005 -0.560 0.548 0.298
11| MAIB20005 5.060 2.330 B4 5.900 2730 E3 Auta -0.329 017 0.032 -0.840 0.451 0.203
12| MAIB3001 E.430 3740 227 7.350 3830 228 Auto 0,223 0.034 0.003 -0.870 0.355 0126
13| M&IB3002 7570 7320 174 10,580 8.530 182 Auto -0.327 0107 0.011 -2610 0.841 0,708
14
15
e To run the analysis, click [Run analysis]
analysis - [C:A\Users\Biostat\Dropbox\Workshops Three-Day\Tamiflu\Relenzaf.cma]
File Edit Format View) Insert Identify Tools Computstional options Analyses Help
Runanases + 2 M@ EEH & & 2R E === 888~ 2>+ [ &% @B
E‘;‘:;ﬁa ;‘Ei’;:: ngeglagzs?ze P::g:ﬁu ;’It;_c[t)alés S:r‘na;:?ijze Effect direction | Hedges'sg | StdEn Wariance [?:f::::: Std Emr Wariance u]
1 JMAL-oT 3130 1.330 23 3.900 0.960 3 Auta -0.659 0.262 0.069 0770 0.30 0o
2)JMAl-04 3.840 2.060 32 5680 2750 16 Auta -0.764 0312 0.057 -1.840 0.778 0605
3| INAI-O7 4.410 1.950 n 4670 1.980 107 Auta 0132 0119 0.014 -0.260 0.234 0,055
4| MAI30008 3610 8110 262 10720 8,480 263 Auta -0.134 0,087 0.008 -1.110 0.723 0523
5| MAIZ00T0 710 E.520 163 7930 6.680 188 Auto 0125 01 nomz -0.820 0731 0635
B/ Mal300 2 10.450 8.830 19 10,930 8.470 169 Auto -0.055 0105 0.0 -0.480 0.916 0838
7| MaI30015 4290 5.230 253 4.860 5.640 295 Auto -0.105 0,082 0.007 -0.570 0.443 0.201
8| MAlAB2008 5.870 2460 834 6.340 2,250 422 Auto -0.196 0.060 0.004 -0.470 0133 0,019
3| MAlA2005 5.2590 2310 129 5,700 2,490 81 Auta 0172 0140 0.019 0410 0.339 0115
10| MAIAZ00Z 8340 7.400 12 8.300 277 365 Auto -0.074 0ov2 0.005 -0.560 0.548 0238
11| MAIB20005 5.060 2.330 B4 5.900 2730 E3 Auta -0.329 017 0.032 -0.840 0.451 0.203
12| NAIB3001 E.480 3740 227 7.350 3820 228 Auto -0.229 0,034 0.009 -0.870 0.355 0126
13| MAIB3002 7970 7320 174 10,580 8.530 182 Auta -0.327 0107 0.011 -2610 0.841 0,708
14
15
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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.

e Right-click on the forest plot > Customized > Set the scale to [-4 to +4]

[ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry 13 Next table - High resolution plot | [gh Selectby .. | -+ Effect measure: Differenceinmeans ~|[=] []|S2 [Tk E F| & @
Madel Study name Statistics for each study Difference in means and 95% Cl
Difference | Standard
——— Ciar “ariance | Lower imit | Upper imit | Z4/alue p¥alue -4.00 -2.00 0.oo 2.00 4.00
JN&L-0T 0.770 0.3m 0.091 1,360 0160 -2.556 oo —
JN&I-04 1.840 07re 0605 3,365 0315 2,365 nole _—t
JN&I-07 0.260 023 0.055 0718 0198 1112 0.266 — % Show/hide forest plot ‘
NI 30008 41.110 07z 0523 2528 0308 1,535 0125
NAI30010 0820 0731 058 2253 0elz 1121 0262 Tt
NI30012 0.430 0818 0838 2274 1314 0524 0600 Scale -50 ta +.50
N&I30015 0570 0443 020 1443 0309 1.2 0204 —_— Seale -1 to +1
Ne&|AB2008 0.470 0139 0019 0742 0198 3,387 000t —
N&|42005 0410 033 0118 1074 0254 1.209 0227 — A
Nel43002 Q%0 DEE 023 163 05N 105 03B —
N&IB20005 -0.840 0.451 0.203 1723 0.043 1,854 0062 — Scale -8 to +8
N&IB3001 0.870 0,355 0126 1565 0174 -2.451 0014 e
N&IB3002 2610 084 0.708 4,253 0,961 -3102 0.002 DIEEr
Fised 0.570 0.0s2 0.008 0.750 0.390 6,222 0.000 -+

All studies have mean differences less than 0.0, which means that the Relenza group had symptom relief
sooner than the control group.

There seems to be some variation in the observed effect sizes. However, the effect sizes (in particular
for the two extreme studies) are wide. The confidence interval for most studies overlaps the mean

effect size.

The pooled effect is -0.570, which means that the mean Relenza group reported symptom relief about
0.57 days (14 hours) sooner than the placebo group.
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e Click [Both models]
e Click the tool to display weights

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

Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry £+ Next table - High resolution piot | [l Selectby .. | = Effect measure: Difference inmeans ~|[Z]|] E2 IT|:HE F| & @
Model Study name Statistics for each study Difference in means and 35% CI “Weight [Fixed) Wweight (Fandom)
Biffeence | Standard |y aiance | Lower it | Upperlimit | Z¥ale | pVaue | 400 20 000 200 100 Fislative weight Ficlative weight

JHALD 0.770 0.3m 0.091 -1.360 0180 -2.556 oo — 925l 1066 W
JNALD4 -1.840 0778 0605 -3.365 035 -2.365 0.0 e L— 1339] 180]
JNAL-07 -0.260 0.234 0.055 0718 0198 12 0.265 — 15.35 Il 1629 Il
N&I30008 1110 0723 0523 -2.528 0.308 -1.535 0125 160] 207]
NAIZ0010 -0.820 073l 0535 -2.353 0613 a2 0.262 157 203
NAIZ0012 -0.480 0.918 0,838 2274 1.314 -0.524 0.600 1.00] 1.3
NAIZ0015 -0.570 0.443 0.z0 -1.443 0.309 .27 0.204 — 4171 5180
NAIAB 2008 -0.470 0133 0ms 0742 0198 -3.387 0.001 — 4355 I 33,60 I
N&IA2005 0.410 0.333 015 -1.074 0.254 -1.203 0.zz7 — 700 265l
NAIA3002 -0.560 0.546 0238 .63 o5 -1.025 0.305 — il | 3571
NAIB20005 -0.840 0.451 0203 1723 0.043 -1.864 0.062 —_— 4131 5131
blAIB 00 -0.870 0.355 0126 -1.566 0174 -2.451 0.014 — 666 il 797l
NAIB3002 2610 PN 0,708 4.253 0961 3102 0.002 113 154

Fiked 0570 0,092 0.008 -0.750 -0.390 8222 0.000 -+

Randam -0.600 0105 0.0 -0.807 0333 -5.667 0.000 -+

Under the fixed-effect model the pooled mean difference is —-0.560. Under the random-effects model
the pooled mean difference is —0.600.

This tells us that the between-study variance in the observed effects is outside the range we would
expect based on sampling error. Our estimate of the between-study variance in true effects is not zero.
Therefore, the fixed-effect weights and random-effects weights are not identical.

We need to select a statistical model for the analysis
e The fixed-effect model would be appropriate if all the studies were virtual replicates of each
other. This is not the case, which is not the case here since the study populations varied in

numerous (if unknown) ways.

e The random-effects model would be appropriate if the studies vary in ways that may impact the
effect size. Therefore, we will use the random-effects model.

Note that this selection of a model is based on the sampling frame, and not on the results. We

presented the fixed-effect model here for educational reasons, but could have proceeded directly to the
random-effects model.

© www.Meta-Analysis.com Relenza symptom relief — 14 —



http://www.meta-analysis.com/

e Click Random on the tab at the bottom

The plot now displays the random-effects analysis alone.

|E| Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry £ Next table "I+ High resolution piot | [gh Selectby ... | -+ Effect measure: Difference inmeans ~|[Z]|[ || SE JT| = E F | % @
Maodel Study name Statistics for each study Difference in means and 95% Cl Weight [Random)
Dlllerence SETE Vanance | Lower imit | Upper limit | 24 alue pValue -4.00 =200 0.00 200 4.00 Relative weight
inmeans enor
JMALDT 0770 0.301 0.091 -1.360 0180 -2.586 0011 — 1066 H
JNAL-04 -1.840 077e 0.605 3365 0315 2365 noe R A— 1.80]
JNAL07 -0.260 0.234 0.085 0718 0132 1112 0.266 — 16.29 Il
HAIZ0008 1,110 0723 0523 -2.528 0.302 -1.535 0125 2071
NAIZ00MO -0.e20 073 0635 -2.283 0613 1A 0.262 2031
HAIZ0M 2 -0.480 0916 n.ge3s 2274 1.314 0524 0.600 131
NAIZ0ME 0670 0.443 0.2m 1.443 0.303 1271 0.204 — LAk |
HAlAB2008 -0.470 0133 k) 0742 0138 3387 0.0m — 23.50 I
NAlAZ005 0410 0333 0115 -1.074 0.254 -1.209 0.2z27 — 265l
HAIA3002 -0.560 0.546 02328 -1.E3 0511 -1.025 0.305 —_—T 2571
NAIB20005 -0.840 0.451 0.203 1723 0.043 -1.864 0.062 R 5131
HAIB3001 -0.870 0.355 0126 -1.566 0174 -2.451 004 —_— 7970
NAIB3002 2810 0.841 0.702 -4.283 0.961 3102 0.002 1541
Random -0.600 0105 0.011 -0.807 0393 5.687 0.000 —+

A quick view of the plot suggests the following

= The Relenza group responded more quickly than the placebo group in all studies

= The difference was statistically significant in five studies

=  Excluding the second and the last studies, the observed effects ranged from 1.1 to 0.26 days.
The two outliers had effects of 1.84 and 2.6 days, but with wide confidence intervals

=  The summary effect is —-0.600 days with a Cl of -0.807 to -0.393.

=  The summary effect has a Z-value -5.687 a p-value of < 0.001. Thus we can reject the null
hypotheses that the true mean difference is 0.0.

Our studies were sampled from a universe of studies defined by the patient types, dosage, and other
factors as outlined in the inclusion/exclusion criteria for the meta-analysis. The confidence interval tells
us that the mean effect size in this universe of studies probably falls in range of -0.807 to -0.393. It tells
us nothing about how widely the true effect size varies from study to study. This is an important clinical
issue since we need to distinguish between various possibilities, such as

a) Relenza consistently decreases the response time by 0.600 days (with a mean of 0.600)
b) Relenza decreases the response time by 0 days in some studies, by 0.600 days in others, and by
1 or 2 days in others (with a mean of 0.600)

To address this we need not only the mean difference but also the standard deviation of the differences.
For this we turn to the next screen.
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|E| Comprehensive meta analysis - [Analysis]

File Edit Format g lomauiaiional options Analyses Help
+ Data entry It Next table I High resolution piot | [@h Selectby .. | —+ Effect measure: Difference inmeans ~ [=| [ ||SETT e E | & @
Model Studyﬁne Statistics for each study Difference in means and 95% Cl ‘Weight (R andom)
it | Bk | g Lower imit | Upper it | Z:Val Val 400 200 0.0 200 400 Fielative weight
in means arrar arance ower lirmit pper imi -Yalue p-Value - - elative weldr
JMALM 0770 0.301 0.0 -1.360 0180 -2.566 oot —_— 1066
JMAI-04 -1.840 0778 0.605 3365 03158 -2.368 0.01e —_—T 180]
JMALDT -0.260 0.234 0.055 0718 0198 1112 0.266 — 16.29 1
NAIZ0008 .10 0723 0523 2528 0.308 -1.538 0125 207 |
MNAI20010 -0.820 07N 0535 2253 0E13 -1.121 0.262 203
NAI30012 -0.480 0916 0838 2274 1.314 -0.524 0.&00 131
MNAI30015 0570 0.443 n.20m -1.449 0.303 -1.271 0.204 — 1 51811
NAlAE2008 -0.470 0133 0.mg 0742 0198 -3.387 0.a0 — 33.80 N
NAIAZ005 0410 0339 0115 -1.074 0.254 -1.209 nzav — 265 0
MNALA3002 -0.560 0.546 0.298 1631 0sn -1.025 0.30% R 3571
NAIB20005 0840 0.451 0.203 1.723 0.043 -1.864 0062 —_— 5131
NAIB3007 -0.870 0.355 0126 -1.566 0174 -2.451 0.014 —_— 7370
NAIB3002 -2E10 0.841 0.708 -4.259 0961 -3.102 0.o0z2 1.54]
Random 0600 0105 0o 0807 0,393 -B.EET 0.000 —+
The program displays this screen
5] Comprehensive meta analysis - [Analysis] =&
File Edit Format View Computational options Analyses Help
+ Data entry 13 Next table - High resolution piot | [Zh Selectby .. | - Effect measure: Difference nmeans =] []| 22 TT|3-E F| & &
Model Effect size and 95% confidence interval Test of null (2-Tail) Heterogeneity Tau-squared
Number Point  Standard Lower  Upper Tau  Standard
Model Studies  estimale  emor  Variance  fimit limit Zvalue  P-value Qvalue di (@) P-value I-squared Squared  Emor  Varance  Tau
Fined 13 0570 0092 0008 -0.750 0330 £.222 0.000 13244 12 0352 3391 0o 0.060 0.004 0117
Random 13 0600 0108 [l -0.807 0333 BEAT 0.000

The section labeled “Effect size and 95% confidence interval and the section labled “Test of null” address
the mean effect size and the null hypothesis that the mean difference is zero. These are the same
statistics we saw on the previous screen. For the random-effects model the mean difference is —-0.600
with a Cl of -0.807 to -0.393, the Z-value for a test of the null is -5.687 and the p-value for a test of the
null is < 0.001.

The section labeled Heterogeneity shows a test of the null hypothesis that the true effect size is identical
in all thirteen studies and that 100% of the variation in the observed effects is due to sampling error.

Put another way, if every one of the studies had an infinite sample size (so that we knew the true effect
size in that study exactly) the observed effects would all be identical to each other.

To test this hypothesis we compute Q, which is basically a weighted sum of squares (we compute the
difference of every effect size from the mean effect size, square that difference, assign larger weights to
more precise studies, and then sum these weighted values). If the null hypothesis is true (that all the
variation in effects is due to sampling error), the expected value of Q is equal to the number of studies
minus 1 (here, 13 minus 1 equals 12).

The observed Q value is 13.244. This is more than we would expect if the null is true (12.0), but still
within the range that could be due to sampling error. Therefore, we do not reject the null (it’s possible
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that all studies share a common effect size). However, our best estimate is that there is some variance
in effect sizes. This is expressed in several statistics.

I?is 9.391. This tells us that about 9% of the variance that we see in the forest plot reflects difference in
the true effect sizes, while the other 91% reflects sampling error. Put another way, if we were able to
plot the true effects rather than the observed effects, the data points would align one directly above the
other.

Importantly, /% is a proportion — it tells us what proportion of the observed variance is real (if our
esimates are correct) but does not tell us how much variance there is.

e T?(shown as 0.014) is the estimate of variance in true effect sizes.
e T (shown 0.117) is the estimate of the standard deviaiton in true effect sizes.
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Click Next table
We want to create a high-resolution plot

Click here to hide the column of weights

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help \
4+ Data entry 13 Next table :{» High resolution plot % Selectby ... | = Effect measure: Difference in means ~ IE‘ I:‘ EE TT F- E :E i @
Model Study name Statistics for each study Difference in means and 95% C|
Difference | Standard q s -
pm— s Warance | Lower limit | Upper limit | Z-4alue palue -4.00 -2.00 0.00 200 4.00
JMALD 0,770 0.301 0.091 -1.360 -0.180 -2.556 0.0 —
JMAL-04 -1.840 0778 0.605 -3.368 -0.315 -2.365 oos —_—
JMNALO7 -0.260 0.234 0.055 0718 0138 1112 0.266 —
Ml 30008 1110 0723 0523 2528 0308 -1.635 ni1zs
MAI30010 -0.820 0731 0.535 -2.253 0613 1124 0.262
MAI30012 -0.480 0916 0.838 2274 1.314 0524 0.600
MAI30015 -0.570 0.445 0.201 -1.449 0.309 -1.271 0.204 —_—
MAIAB2008 -0.470 0134 0.4 0742 0198 3387 0.001 —
MalA2005 -0.410 0339 0118 -1.074 0.254 -1.209 0.227 —
MalA3002 -0.560 0.548 0.238 1631 0511 -1.025 0.305 —_—T
MAIB20005 -0.840 0.451 0.203 1723 0.043 -1.864 0.062 —
MAIB3001 -0.870 0.355 0126 -1.566 0174 -2.451 0014 —_—
MAIB3002 2610 0.841 0.708 -4.259 -0.961 3102 0.002
Random -0.600 01085 0.011 -0.807 -0.393 -5.687 0.000 ==
Right-click here and hide some of the statistics columns
@ Comprehensive meta ar%s - [Analysis]
File Edit Format View Compytational options Analyses Help
4 Data entry 11 Next table :{— High resolution plot % Selectby ... | =~ Effect measure: Difference in means ~ E D EE TT :{- E :E i @
Madel Study name Statistics for each study Difference in means and 95% Cl
Difference andard q . -
— o “ariance | Lower limit | Upper limit | Z-*4alue palue -4.00 -2.00 0.00 200 4.00
JMAI-O1 -0.770 0.3m 0.0 -1.360 -0.180 -2.556 0.om —
JNAI-04 1.840 0778 0.605 3,365 038 2,365 0018 —_—r
JNAI-OF 0.260 0.234 0.055 0718 0198 1.112 0.266 —
MAI30008 1.110 0723 0523 2.528 0.308 1.535 0125
MA30010 0.820 073 0.535 2.253 0613 1121 0.262
MA30012 0.480 0916 0.838 2.274 lag ool o0
NAIZ0015 0,570 0443 0.zm 1.443 0309 2+ Sort Lo-Hiby Z-Value —_—
MALAB2008 -0.470 0133 o0ma 0.742 0198 %} Sort Hi-Lo by Z-Value —+
MAlLA2005 -0.410 0.333 0115 1.074 0.284 =5 - —
N&IA3002 0.560 0546 0.298 1.631 0511 [E= Show/hide basic stats S
MAIB 20005 0.840 0.451 0.203 1.723 2 2 —
NAIB30DT 06T 03 0126 1566 . CStomiEEhasics _
MAlB 3002 -2.610 0.841 0.708 4,253 -0.961 -3.102 0.002 —
Flandaom (.600 0105 0. 0.807 0353 5687 0.000 —+
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E‘Comprehens’lve meta analysis - [Analysis]
File Edit Format View Computational options Analyses Help
+ Data entry % Next table - High resolution plot | [gh Select by .. | + Effect measure: Difference inmeans -|[=][]|[22 TT/+ E ¥ | ¢ ®|
M odel Study name Statistics for each study Difference in means and 95% Cl
Difference | Standard g o .
e p—— ST ‘ ‘Yarance ‘ Lawer limit ‘ Upper limit ‘ Z4alue ‘ palue -4.00 -2.00 0.on 200 4.00
JNALO1 0770 0.301 0.091 -1.360 -0.180 -2.556 0.011 | | — |
JMNAL-O4 -1.840 0778 0.605 -3.365 0315 2365 00
JMALO7 -0.260 0.234 0.055 0718 0198 By Customize display
Mal 30008 -1.110 0723 0523 2528 0308 — —
MAI30010 -0.820 073 0.535 -2.253 0E13 Show Decimalz  Alignment
MAI30012 -0.480 0918 0838 2274 1314
Mal30015 -0.570 0.449 0201 -1.445 0309 N
MAIAB 2005 0470 RE oms 07z gigs)| [ Aloomnsinthis block I = =
MAIA2005 0.410 0339 0115 -1.074 0.254
HAlA3002 -0.560 0546 0.298 163 051 . .
MAIE 20005 0540 0451 D203 472 e | @ el Jowo 2] oo =
MaIB300 0,870 0.355 0126 1,568 0174 [ Standard eror [0 =] [Auo =]
MalB3002 2610 0841 0.708 -4.259 -0.961
Riandom 0600 0.10s 0.011 0807 0393 [ WVariance Jaute =] [Auto =l
[~ Lower limit IAuto j IAuto j
[~ Upper limit IAuto LI IAuto ;I
[T ZValue IAuto ;I IAuto ;I
¥  p¥alue IAuto LI IAuto ;I
Cancel
[5F] Comprehensive meta analysis - [Analysis] =
File Edit Format View Computational options Colors Help
+ Data entry + Returntotable | 25 Hioh resoiution pot [ [5) =] = ven [ 32 |;|| ™. Onesize ' Proportional X Resetal | Wholepage = Colors for printing B = (i}

Relenza vs. Placebo | Days to Relief

Study name Difference in means and 95% CI

Difference
in means p-Value

JNALO1 -0.770 001
JNAI-04 -1.840 0018
JNALOT -0.260 0.266
NAI30008 -1.110 0125
NAI30010 -0.820 0.262
NAI30012 -0.480 0600
NAI30015 -0.570 0204
NAIAB2008 -0.470 0.001
NAIA2005 -0.410 0227
NAIA3002 -0.560 0.305
NAIB20005 -0.840 0.062
NAIB3001 -0.870 0014
NAIB3002 -2.610 0.002

-0.600 0.000

-4.00 -2.00 0.00 2.00 4.00

Favours Relenza Favours Placebo

Meta Analysis

Select “Random” rather than “Both” on the bottom tab

e Click Hi-Resolution plot
e Adjust the columns widths
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[ Comprehensive meta analysis - [Analysis] (=l

File Edit Format View Computational options Celors Help

+ Data entry + Retumntotable | - High resolution piot [3 [7] ] = v L] 72 [C]| ™a Onesize | Proportional ¥ Resetall | Wholepage  ~ Colors for sides ¢ = (8}

Relenza vs. Placebo | Days to Relief

Study name Difference in means and 95% CI

Difference
in means p-Value

-4.00 -200 0.00 2.00 4.00

Favours Relenza Favours Placebo

Meta Analysis
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In this analyses the effect size was the mean difference, which was reported in days. This is one of the
cases where a raw mean difference is an appropriate effect size, because three conditions are met

e The outcome is in a metric that is meaningful and widely understood (days)
e All studies employed the same outcome
e The standard deviaiton is roughly comparable across studies

Alternatively, we could have used the standardized mean difference. This takes the mean difference
and puts it on a standardized scale

o Adifference of 0.25 indicates that the mean on Group-A is 0.25 standard deviations above the
mean of Group-B.

o Adifference of 0.50 indicates that the mean on Group-A is 0.50 standard deviations above the
mean of Group-B.

o Adifference of 0.75 indicates that the mean on Group-A is 0.75 standard deviations above the
mean of Group-B.

Let’s see what the analysis would look like if we had used the standardized mean difference (g) rather
than the mean difference.

We'll focus on the random-effects analysis
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On the data-entry screen we entered the mean and standard deviation for each group in each study

The first study had a mean difference of 3.130 vs. 3.900, or -0.770. This is the value that we see in the
column labeled “Mean Difference”, and is the effect size we used in the analysis.

The standard deviation (computed within groups and pooled) is 1.154

The standardized mean difference is then -0.770/1.154 = -0.668. When we correct this for bias we get
-0.659, which is the value we see listed under Hedges’s g.

|E| Comprehensive meta analysis - [C\Users\Biostat\Dropbox\Workshops Three-Day\Tamiflu\Relenzaf.cma]

File Edit Format View Insett Identify Tools Computational eptions Analyses Help
Run analyses —+ %= [ =3 E @ é{: E % = 'E 5% o8 H b=+ \{ |:| %l il @
Study name Hﬁ':an;a g:::_eDn;i S?meﬁ:zs‘iaze Pﬁg::o E:ad?[?gs Sfr‘nicl:eezioze Effect direction | Hedges's g Std Er Wariance [?:f;':::: Std Er “Valance
1} JN&I-DT 3130 1.330 29 3.900 0.960 3 Auto -0.689 0.262 0.063 -0.770 0.30m 0.091
2] JNAL-04 2840 2.060 a2 B.ES0 2750 16 Auto -0.784 0.2 0.097 -1.840 0778 0605
3] JNALOF 4410 1.950 211 4E70 1.980 107 Auto 0132 0114 04 -0.260 0.234 0.055
4 Nal 30008 4810 a110 262 10.7zn 8460 263 Auto 0134 0.057 0.008 -1.110 0723 0523
5/ Mal3000 7110 E.520 163 7.930 E.580 158 Auto 0125 0111 omz -0.820 0731 0535
B|Mal30012 10.450 8.890 19 10930 8.470 169 Auto -0.055 0.105 o.on -0.480 0916 0.838
7 MNAI30ME 4.2490 5.230 293 4.860 5640 285 Auto 0105 0.0z 0.007 -0.570 0.449 n.zm
8| NalAB200S 5.870 2.460 o34 £.340 2.250 422 Auto -0.196 0.060 0.004 -0.470 0133 nma
9| NalAZ005 5.290 230 133 5.700 24490 81 Auto 0172 0140 nma -0.410 0.339 0115
10 MalA3002 8.340 7.400 412 2300 7.7 365 Auto -0.074 007z 0.005 -0.560 0.546 0.238
11| WAIB20005 B.060 2330 Ed 5.900 2730 £3 Auto -0.329 017a 003z -0.240 0.451 0203
12| MalB3001 E.480 3740 227 7.350 280 228 Auto 0.229 0.034 0.008 -0.870 0.355 0128
13| WaAIB3002 7.970 7.320 174 10.580 8530 182 Auto 0327 0107 0o -2.610 0.841 0708
14
15
1R
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The analysis of raw mean differences looked like this

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
+ Data entry +3 Next table :{— High resolution plot % Select by . =+ Effect measure: Difference in means + lﬁ |:| EE TT 3- E :E i @
J
Model | Study name Statistics for each study Difference in means and 95% Cl ‘weight [Random)
Difterence | Standard | e | Lower lmit | Upperlimt | Zielus | piake | 400 200 000 2m a0 Relative weight
in means Ernor

JMAL-O1 0770 0.238 0.083 -1.354 0186 -2.584 n.omo — 1054
JMAL-04 -1.840 0.778 0605 3365 -0.315 -2 365 n.oma R 1.80]
JMALD7 -0.260 0.234 0,055 -0.718 0138 1112 0.266 — 16.26 Il
MAI30008 .10 0.723 0523 -2.528 0.308 -1.535 0125 207
MAIZ0010 0.820 0731 0635 2,263 0E13 1121 0.262 203
MAI30012 -0.480 0.316 0838 -2.274 1.314 -0.524 0.600 1.31]
MAIZ0015 0.570 0.443 0201 -1.449 0.309 -1.271 0.204 — 5171
MAIAB 2008 0470 0133 0oma 0742 0138 -3.387 0.0 — 3370
Malaz005 -0.410 0.339 0118 -1.074 0.254 -1.209 0.227 — g64 W
M&lA3002 -0.560 0.546 0.298 -1.631 0.511 -1.025 0.305 — 3561
M&IB20005 -0.840 0.451 0.203 1.723 0.043 -1.864 0.082 —— 5131
MNAIBZ001 0.870 0.355 0128 -1.568 0174 -2.451 0.014 —_— 795l
MAIB3002 2610 0.841 0708 -4.269 -0.961 3102 0.002 1.54 ]

Random -0.600 0105 0m1 -0.807 -0.334 -5.694 0.000 —+

We can use the drop-down box and switch Hedge’s g. Now the analysis looks like this

@ Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help
4 Data entry +3 Next table } High resoclution plot % Select by | =+ Effect measure: Std diff in means < é D EE TT :{- E :E j @
J
Madel Study name Statistics for each study Std diff in means and 95% C ‘Weight [Random]
Stddiffin | Standard 5 3 - . .
EETS o Variance | Lower imit | Upper limit | Z4alue palue -1.00 0.50 0.00 0.50 1.00 Relative weight

JNAI-OT 0668 0265 0.070 -1.188 0147 2515 ooz 1451
JNAI-D4 0797 0z 0100 -1.418 0176 2517 ooz 1.031
JN&I-07 0133 0113 0014 -0.365 0.100 1117 0.264 —_— 632
N&I30008 0134 0.087 0.008 -0.308 0.037 -1.533 0125 — 1029
Nal30010 0125 01z 0oz 0344 0.034 1120 0263 — 693
MNaI30012 -0.055 0108 0011 -0.262 0152 0523 0Em —_— 767
MN&I30015 0108 0.0e3 0.007 -0.267 0.057 -1.270 0204 — 1119
NAIAB2002 0197 0060 0.004 0314 -0.079 -3.283 0.0 — 16.37 I
NAIA2005 0172 0140 0.020 -0.447 0102 1.2 0218 —_— 47l
MNAlA3002 0074 nowe 0.00% 0218 0.067 -1.028 0304 — 1253 I
NAIB20008 031 0179 0032 063 nmg -1.853 0064 3060
NAIB3001 -0.230 0034 0.003 0414 -0.045 -2.443 005 — 321
NAIB3002 0328 0107 0.0 0537 0113 -3071 0.002 B a— 754

R andom 0172 0033 0.001 -0.236 0103 -5.294 0.000 —+

In the first analysis we reported a mean difference of 0.600 days. In the second we report a mean
difference of 0.172 standard deviations. The first is more informative in that we get a sense of the
actual time difference. The second gives us the sense that this is a fairly small effect inasmuch as the
standard deviation of recovery times is about 6 times as large as the difference between groups.

Note that the weight assigned to each study differs somehwat in the two analysis. This reflects the fact
that the standard deviation varied substantially from study to study, and affects the weight for the mean
difference but not for the standardized mean difference.

The Z-value for testing the null is -5.694 (p < 0.001) in the first analysis and -5.294 (p < 0.001) in the
second.
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Summary

The analysis is based on seven studies that evaluated the effect of Relenza on duration of flu symptoms.
Each study compared Relenza vs. Placebo and reported the time to relief in symptoms. The effect size is
the raw mean difference.

Does Relenza decrease the time to symptom relief?

The difference in means is -0.600 days. On average, patients treated with Relenza reported symptom
relief 0.600 days (14.4 hours) sooner than patients treated with placebo.

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 difference in means is -0.807 to
-0.394, which tell us that the mean raw difference in the universe of studies could fall anywhere in this
range. This range does not include a difference of zero, which tells us that the true mean difference is
probably not zero.

Similarly, the Z-value for testing the null hypothesis (that the mean difference is 0.0) is -5.694, with a
corresponding p-value is < 0.001. We can reject the null that the drug has no impact on time to
symptom relief.

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 13.253 with 12 degrees of freedom and p=0.351. We cannot reject the null hypothesis
that the true effect size is identical in all the studies. While the observed variation falls within the range
that could be due to sampling error, our estimate of the variance in true effects is not zero, as reflected
in the following statistics.

The /? statistic tells us what proportion of the observed variance reflects differences in true effect sizes
rather than sampling error. Here, I? is 9.456.

T2 is the variance of true effect sizes. Here, 7% is 0.014. T is the standard deviation of true effects. Here,
Tis0.117
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