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The meta-analysis by Jolliffe and colleagues® includes two cluster randomised controlled
trials (RCTs) that were analysed as though they were individually randomised. This approach
will overestimate the precision of the effect size for cluster RCTs. This is illustrated by
imagining a cluster RCT where the outcome event is highly contagious, such that if one
person in a randomised cluster is infected, all other people in the cluster are likely to become
infected. If everyone experiences the same outcome in the cluster, the effective sample size is
the number of clusters not the number of participants. On the other hand, if there is no
relationship between the cluster of a participant and the outcome (ie they are completely
independent), the cluster provides no additional information and the sample size is effectively
the number of participants. This relationship for the cluster and the outcome is measured by
the intracluster correlation coefficient (ICC) which can lie between 0 and 1: 0 means the
outcome is completely independent, and 1 that all participants have an identical outcome. For

most cluster RCTs, the ICC is in the range of 0.01-0.10.

Incorporating cluster RCTs into a meta-analysis of individually randomised RCTs is not
straightforward.? Three approaches could be undertaken.? If individual raw data are available,
as for the cluster RCTs in the meta-analysis by Jolliffe, those data can be analysed using
appropriate methods, (for these cluster RCTs, random-effects logistic regression would be
one such approach), and the effect estimate for the study pooled with the data for the other
RCTs. If individual patient data are not available, the effect size can be estimated by
shrinking the sample size by the design factor which is calculated from the ICC and the
average cluster size. Thus, the number of participants with the outcome and the total number
of participants are divided by the design factor and the results analysed in standard fashion

with the remaining RCTs. Finally, because the cluster RCTs have different study designs and



require different analytic methods, it would be sensible to perform a sensitivity analysis

where the cluster RCTs are excluded.

For the current meta-analysis, when any of these three approaches are undertaken the results
of the primary analysis change.®* Therefore, it would be helpful for readers if the publication
reported the results of analyses in which the cluster RCTs are not analysed as though

individually randomised.
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Appendix:

For review only (if required). Not intended for publication but to allow the verification that
results of analyses do change when the cluster RCT is not analysed as individually
randomised. Using all 3 methods, the pooled effect estimate is OR 0.94, 0.88-1.01.

Individual data are only publicly available for Camargo 2012. Data from ViDiFlu are not
available for analyses.

Method 1:

Individual patient data from Camargo 2012 analysed using random effects logistic regression
accounting for cluster design. Effect estimate is 0.43 (0.16-1.10) as described in
https://www.medrxiv.org/content/10.1101/2022.02.03.22270409v1

Meta-analysis performed with Comprehensive Meta-analysis V2.

Figure 1: analysis replicating analysis by authors (pooled effect size OR 0.92, 0.86-0.99)

Study name Statistics for each study Odds ratio and 95% ClI

Odds Lower Upper

ratio limit limit p-Value
Li-Ng 2009 0.85 0.451 1.607 0.619 =
Laaski 2010 0.53 0.283 0.988 0.046 S
Manaseki-Holland 201@.62  0.431  0.905 0.013 =
Urashima 2010 0.98 0.631 1.509 0.911 i
Majak 2011 0.24 0.062 0.903 0.035
Trilok-Kumar 2011 0.92 0.771  1.092 0.334 —_—i—
Bergman 2012 0.43 0.207 0.876 0.020
Camargo 2012 0.43 0.253 0.724 0.002 SE—
Lehouck 2012 1.11 0592 2.075 0.748 =
Manaseki-Holland 2012.07  0.886  1.299  0.469 —_—— ]
Murdoch 2012 0.85 0.280 2.592 0.777 =
Marchisio 2013 0.43 0.202 0.904 0.026
Rees 2013 0.96 0.687 1.343 0.814 =
Goodall 2014 0.72 0.488 1.053 0.090 =
Grant 2014 0.76 0.433 1.334 0.339 =
Tran 2014 0.92 0.652 1.292 0.624 =
Urashima 2014 1.33 0.693 2.556 0.391 = ;
Dubnov-Raz 2015 0.25 0.024 2.648 0.250
Martineau 2015 ViDIA9.73  0.422  1.267 0.265 =
Martineau 2015 ViDiC0.95 0.561  1.600 0.839 =
Martineau 2015 ViDiFla.22  0.380  3.935 0.737 =
Simpson 2015 1.14 0.142 9.213 0.900 = a
Denlinger 2016 1.48 1.003 2.189 0.048 =
Gupta 2016 1.13 0.672 1.898 0.645 =
Tachimoto 2016 0.48 0.119 1.928 0.301
Arhiro 2018 0.51 0.269 0.983 0.044 -
Loeb 2018 1.18 0.769  1.799 0.455 =
Shimizu 2018 0.86 0.495 1.482 0.581 =
Aloia 2019 1.13 0.694 1.853 0.616 =
Hauger 2019 0.56 0.260 1.215 0.143 j<—=
Bischoff-Ferrari 2020 0.99  0.835 1.179 0.930
Camargo 2020 1.02 0.902 1.159 0.731
Ganmaa 2020 1.01 0.895 1.137 0.888
Mandlik 2020 0.85 0.447 1.623 0.626 =
Pham 2020 0.97 0.907 1.034 0.341 -d-
Rake 2020 1.14 0.789 1.648 0.484 =
Reyes 2020 0.53 0.109 2572 0.431 St

0.92 0.855 0.993 0.033 L 1
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Figure 2: analysis uses effect estimate for Camargo 2012 from individual patient data
(highlighted) (pooled effect size OR 0.94, 0.88-1.01)

Study name Statistics for each study QOdds ratio and 95% CI
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ratio limit limit  p-Value
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Majak 2011 0.24 0.062 0.903 0.035
Trilok-Kumar 2011  0.92 0.771  1.092 0.334 e o
Bergman 2012 0.43 0.207 0.876 0.020
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Method 2:

Using ICC of 0.08 and design factor of 3.75 as calculated from individual patient data from

entire trial, as described in

https://www.medrxiv.org/content/10.1101/2022.02.03.22270409v1

Thus, summary data for Camargo 2012 changes from 44/141, 53/103 to 11.7/37.6, 14.1/27.4

Meta-analyses performed using Meta package in R.

Figure 3: analysis replicating analysis by authors (pooled effect size OR 0.92, 0.86-0.99)

tudy Events
Li-Ng 2009 32
Laaskj 2010 39
Manasekj-Holland 2010 97
Urashima 2010 68
Majak 2011 4
Trilok-Kumar 2041 438
Bergman 2012 26
Camargo 2012 44
Lehouck 2012 30
Manaseki-Holland 2012 260
Murdoch 2012
Marchisio 2013 2
Rees 2013 303
Goodall 2014 70
Grant 2014 94
Tran 2014 185
Urashima 2014 32
Dubnov-Raz 2015 10
Martineau 2015 ViDiAs 85
Martineau 2015 ViDiCO 76
Martineau 2015 ViDiFlu 13
Simpson 2015 16
Denlinger 2016 110
Gupta 2016 39
Tachimoto 2016 4
Arhiro 2018 19
Loeb 2018 50
Shimizu 2018 41
Aloia 2019 76
Hauger 2019 36
Bischoff-Ferrari 2020 647
Camargo 2020 1882
Ganmaa 2020 3783
Mandlik 2020 92
Pham 2020 5253
Rake 2020 73
Reyes 2020 125
Total (95% CI)

Experimental
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141
86
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23364
Heterogeneity: Tau® = 0.0116; Chi® = 55.86, df = 36 (P = 0.02); * = 36%

Test for overall effect: Z=-2.13 (P = 0.03)

Control
Events Total
33 76
54 84
126 229
69 167
11 24
458 1030
39 62
53 103
29 89
245 1505
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93
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0.4%
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Odds Ratio

0.85 [0.45; 1.61]
0.53 [0.28; 0.99]
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0.98 [0.63; 1.51]
0.24 [0.06; 0.90]
0.92 [0.77; 1.09]
0.43 [0.21; 0.88]
0.43 [0.25; 0.72]
1.11 [0.59; 2.07]
1.07 [0.89; 1.30]
0.85 [0.28; 2.59]
0.43 [0.20; 0.90]
0.96 [0.69; 1.34]
0.72 [0.49; 1.05]
0.76 [0.43; 1.33]
0.92 [0.65; 1.29]
1.33[0.69; 2.56]

Odds Ratio

—
JR—
—

0.25 [0.02; 2.65]
0.73[0.42; 1.27]
0.95 [0.56; 1.60]
1.22 [0.38; 3.93]
1.14[0.14; 9.21]
1.48 [1.00; 2.19]
1.13[0.67; 1.90]
0.48 [0.12; 1.93]

0.56 [0.26;1.21]
0.99[0.84; 1.
1.02 [0.90; 1.16]
1.01[0.89; 1.14]
0.85 [0.45; 1.62]
0.97 [0.91; 1.03]
1.14[0.79; 1.65]
0.53[0.11; 2.57]

0.92[0.86; 0.99]

IV, Random, 95% ClI
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Figure 4: analysis uses effect estimate for Camargo 2012 from summary data adjusted
for design factor (highlighted) (pooled effect size OR 0.94, 0.88-1.01)

Experimental Control Odds Ratio Odds Ratio
Events Total Events Total Weight IV, Random, 95% CI v, Rando_m, 95% ClI
32.0 810 330 76.0 11% 0.85[0.45;1.61] —=
39.0 80.0 540 840 1.1% 0.53[0.28;0.99] ——y
i-Holland 2010 97.0 2240 1260 229.0 2.8% 0.62[0.43;0.90] ]
UrashimaR010 68.0 1670 69.0 167.0 22% 0.98[0.63;1.51] -
Majak 2011 40 24.0 11.0 240 0.3% 0.24[0.06;0.90] ]
Trilok-Kumar 2041 438.0 1034.0 458.0 1030.0 7.9% 0.92[0.77;1.09]
Bergman 2012 260 620 290 620 0.9%  0.43[0.21;0.88]
| Camargo 2012 11.7 37.6 14.1 27.4 b.4% 0.43[0.15;1.18]
Lehouck 2012 30.0 86.0 29.0 89.0 1.1% 1.11[0.59;2.07]
Manaseki-Holland 2012 60.0 1506.0 2450 15050 7.1% 1.07[0.89;1.30]
Murdoch 2012 1 161.0 1550 1610 0.4% 0.85[0.28;2.59]
Marchisio 2013 26. 58.0 38.0 580 0.8% 0.43[0.20;0.90]
Rees 2013 303.0 99.0 276.0 3600 33% 0.96[0.69;1.34]
Goodall 2014 70.0 . 80.0 2340 2.7% 0.72[0.49;1.05]
Grant 2014 940 157. 53.0 800 14% 0.76[0.43;1.33]
Tran 2014 185.0 397.0 197.0 3.2% 0.92[0.65;1.29]
Urashima 2014 32.0 1480 . 99.0 1.0% 1.33[0.69;2.56]
Dubnov-Raz 2015 10.0 140 10. 110 0.1% 0.25[0.02;2.65]
Martineau 2015 ViDiAs 85.0 125.0 93.0 \ 1250 14% 0.73[0.42;1.27]
Martineau 2015 ViDICO  76.0 1220 75.0 1.6% 0.95[0.56;1.60]
Martineau 2015 ViDiFlu 13.0 22.0 13.0 22 0.3% 1.22[0.38;3.93]
Simpson 2015 16.0 18.0 14.0 16.0 . 1.14[0.14;9.21]
Denlinger 2016 1100 201.0 93.0 207.0 . 1.48[1.00; 2.19]
Gupta 2016 39.0 156.0 36.0 158.0 . 1.13[0.67; 1.90]
Tachimoto 2016 4.0 54.0 5.0 35.0 . 0.48[0.12;1.93]
Arhiro 2018 190 1150 30.0 1080 1.1% ;0.98]
Loeb 2018 50.0 577.0 430 5760 22% ; 1.80]
Shimizu 2018 410 1100 43.0 1050 14% ;1.48]
Aloia 2019 76.0 1300 720 1300 1.7% 89; 1.85]
Hauger 2019 36.0 770 250 410 08% 0.56[0.26
Bischoff-Ferrari 2020 647.0 1076.0 652.0 10810 8.0% 0.99[0.84
Camargo 2020 1882.0 2539.0 1855.0 2517.0 104% 1.02[0.90
Ganmaa 2020 3783.0 4401.0 3793.0 44180 10.7% 1.01[0.89
Mandlik 2020 920 1160 990 1210 11% 0.85[0.45
Pham 2020 5253.0 8000.0 5310.0 8000.0 13.9%  0.97[0.91; :
Rake 2020 730 3950 650 3920 29% 1.14[0.79; 1
Reyes 2020 1250 133.0 59.0 61.0 0.2% 0.53[0.11; —
Total (95% CI) 23260.6 22726.4 100.0%  0.94[0.88; 1.01]
Heterogeneity: Tau® = 0.0077; Chi® = 49.18, df = 36 (P = 0.07); I° = 27%
Test for overall effect: Z=-1.80 (P = 0.07) 0.1 051 2 10

The ICC was calculated using the ICCbin package in R (anova method) and was 0.08. The
authors responded https://pubpeer.com/publications/E6DBD1B0152D16244B71E72CEDAS89D)
that when only 2 arms of the Camargo 2012 are included, the ICC was 0.07 (no details of
calculation provided), and therefore the design factor was 3.49.

Using the above methods and restricting the dataset to two arms of the trial, the ICC (anova
method, ICCbin package) was unchanged at 0.08

Using a design factor of 3.49, as reported by the authors, summary data for Camargo 2012
changes from 44/141, 53/103 to 12.6/40.4, 15.2/29.5


https://pubpeer.com/publications/E6DBD1B0152D16244B71E72CEDA89D

Figure 5: analysis uses effect estimate for Camargo 2012 from summary data adjusted
for design factor reported by authors (highlighted) (pooled effect size OR 0.94, 0.88-
1.01)

Experimental Control Odds Ratio
Events Total Events  Total Weight IV, Random, 95% CI
32.0 81.0 33.0 76.0 11% 0.85[0.45;1.61]
010 39.0 80.0 54.0 840 11% 0.53[0.28;0.99]
ManaseRicHolland 2010 97.0 2240 1260 2290 2.8% 0.62[0.43;0.90]
Urashima 2830 68.0 1670 69.0 1670 22% 0.98[0.63;1.51]
Majak 2011 4.0 24.0 11.0 240 0.3% 0.24[0.06;0.90]
Trilok-Kumar 201 438.0 10340 458.0 1030.0 7.9% 0.92[0.77;1.09]
Bergman 2012 26.0 620 390 620 09% 0.43[0.21;0.88]
[ camargo 2012 126 404 152 295 0.5%  0.43[0.16;1.14]
Lehouck 2012 30.0 86.0 29.0 89.0 1.1% 1.11[0.59; 2.07]
Manaseki-Holland 2012 1506.0 245.0 1505.0 7.1% 1.07 [0.89; 1.30]
Murdoch 2012 1543 161.0 155.0 161.0 0.4% 0.85[0.28; 2.59]
Marchisio 2013 26.0 58.0 38.0 58.0 0.8% 0.43[0.20; 0.90]
Rees 2013 303.0 9.0 2760 3600 3.3% 0.96[0.69;1.34]
Goodall 2014 70.0 80.0 2340 2.7% 0.72[0.49; 1.05]
Grant 2014 940 157. 53.0 80.0 14% 0.76[0.43;1.33]
Tran 2014 185.0 397.0 197.0 32% 0.92[0.65; 1.29]
Urashima 2014 32.0 1480 99.0 1.0% 1.33[0.69;2.56]
Dubnov-Raz 2015 10.0 140 10. 110 01% 0.25[0.02;2.65]
Martineau 2015 ViDiAs 85.0 1250 930 250 14% 0.73[0.42;1.27]
Martineau 2015 ViDIiCO  76.0 1220 750 . 1.6% 0.95[0.56;1.60]
Martineau 2015 ViDiFlu 13.0 22.0 13.0 24) 0.3% 1.22[0.38;3.93]
Simpson 2015 16.0 180 140 16.0 1.14[0.14;9.21]
Denlinger 2016 110.0 2010 930 207.0 1.48[1.00; 2.19]
Gupta 2016 39.0 1560 36.0 158.0 1.13[0.67; 1.90]
Tachimoto 2016 4.0 54.0 5.0 35.0 . 0.48[0.12; 1.93]
Arhiro 2018 190 1150 300 1080 1.1% .51 [0.27;0.98]
Loeb 2018 50.0 5770 430 5760 23% 1.18[0.77;1.80]
Shimizu 2018 41.0 110.0 43.0 105.0 1.4% 0.86 1Q.50; 1.48]
Aloia 2019 76.0 130.0 72.0 130.0 1.8% 1.13[0.89;

Hauger 2019 36.0 77.0 25.0 41.0 0.8% 0.56 [0.26;X.21]

Bischoff-Ferrari 2020 647.0 1076.0 652.0 1081.0 7.9% 0.99[0.84; 1.
Camargo 2020 1882.0 2539.0 1855.0 2517.0 10.4% 1.02[0.90; 1.16
Ganmaa 2020 3783.0 4401.0 3793.0 4418.0 10.7% 1.01[0.89; 1.14]
Mandlik 2020 92.0 116.0 99.0 121.0 1.1% 0.85[0.45; 1.62]
Pham 2020 5253.0 8000.0 5310.0 8000.0 13.8%  0.97[0.91;1.03]
Rake 2020 73.0 3950 650 3920 29% 1.14[0.79;1.65]
Reyes 2020 1250 1330 59.0 61.0 02% 0.53[0.11;2.57]
Total (95% ClI) 23263.4 22728.5 100.0%  0.94[0.88; 1.01]

Heterogeneity: Tau’ = 0.0078; Chi® = 49.36, df = 36 (P = 0.07); ¥ = 27%
Test for overall effect: Z=-1.81 (P = 0.07)
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Method 3:

Sensitivity analysis excluding both cluster randomised trials that were analysed as
individually randomised. Note- pooled effect size is same whether Camargo 2012 alone or
Camargo 2012 and ViDiFlu are excluded.

Figure 5: sensitivity analysis excluding Camargo 2012 and ViDiFlu (pooled effect size

OR 0.94, 0.88-1.01)
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