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Risk of bias assessment

Risk of bias assessment protocol

Following the recommendations of the Cochrane Collaboration, the Quality in Prognosis
Studies (QUIPS) tool was used by MR and TL independently [1]. Disagreements were resolved
by ZM. In the study participation domain gender, age, ethnicity and comorbidities were taken
into account. Study attrition was not judged for retrospective studies. In the prognostic factor
measurement domain, the specification of the frailty assessor, information about their training
and missing data on frailty were taken into account. Less than 10% missing data was considered
low risk, 10-20% some concerns and more than 20% resulted in high risk for the whole domain.
Outcome measurement and statistical analysis domains carried low risk in most cases because
mortality is a hard outcome and we mostly used raw data. In case of ICU admission, a detailed
protocol for ICU admission was needed. In the study confounding domain, studies reporting
baseline information for the frailty groups separately were judged low risk if no clinically
significant differences were seen, some concerns if some differences were seen and high risk if
no data was reported. The overall risk of bias was calculated using the suggestions of Grooten
etal. [2].



Figure S1 — In-hospital mortality
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Figure S1 Risk of bias assessment on study level [A] and across studies [B] for studies reporting in-
hospital mortality
For details please see the protocol for risk of bias assessment above.



Figure S2 — 30-day mortality
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Figure S2 Risk of bias assessment on study level [A] and across studies [B] for studies reporting 30-

day mortality
For details please see the protocol for risk of bias assessment above.



Figure S3 — Average frailty comparing deceased and discharged COVID-19 patients

A

n.a.Not applicable

Low risk
?  Moderate risk

High risk

Study participation
Study attrition
Prognostic factor
measurement
Outcome measurement
Study confounding
Statistical analysis
reporting
Overall risk of bias
Included in meta-

|IAndrés-Esteban. E. M. et al. (2021)
Brill, S.E. et al. (2020)
Burns, G. P. et al. (2020)
Cecchini, S. et al. (2021)
Cuvelier, C. et al. (2021)

De Smet, R. et al. (2020)
[Fagard. K. et al. (2021)

CFS [Hoek. R.A.S. et al. (2020)
Koduri, G. et. al. (2021)
Knights. H. et al. (2020)
Kundi, H. et al. (2020)
Mendes, A. et al. (2020)
Straw, S. et al. (2021)

van Steenkiste, J. et al. (2021)
(Wolfisberg, S. et al. (2021)

B

Study participation [EEEE—— I
Study attrition

Prognostic factor measurement ™ |

Outcome measurement I |

Study confounding s

Statistical analysis reporting I e

|

Overall risk of bias

Figure S3 Risk of bias assessment on study level [A] and across studies [B] for studies reporting
average frailty comparing discharged and deceased COVID-19 patients
For details please see the protocol for risk of bias assessment above.




Figure S4 — Average frailty comparing COVID-19 patients who survived for 30-days vs

who did not survive
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Figure S4 Risk of bias assessment on study level [A] and across studies [B] for studies reporting
average frailty comparing COVID-19 patients who survived for 30 days and who did not
For details please see the protocol for risk of bias assessment above.
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Figure S5 — ICU admission
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Figure S5 Risk of bias assessment on study level [A] and across studies [B] reporting intensive care
admission
For details, please see the protocol for risk of bias assessment above.




Figure S6 — Length of hospital stay
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Figure S6 Risk of bias assessment on study level [A] and across studies [B] reporting length of stay
For details, please see the protocol for risk of bias assessment above.
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Mortality in patients with CFS 1-3 vs 4-9
Figure S7 — Forest plot for mortality grouped by follow-up
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Figure S7 30-day and in-hospital mortality in patients with frailty indicated by CFS

Frail patients (CFS 4-9) have significantly higher odds of in-hospital (OR: 3.39; Cl: 2.70-4.26) and 30-
day mortality (OR: 2.46; Cl: 2.07-2.93), the overall odds ratio being 3.12 (Cl: 2.56—3.81). Note that
heterogeneity was not significant for 30-day mortality, but significant for in-hospital mortality and in
overall. OR: odds ratio; Cl: confidence interval. P>0.1 was considered significant.
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Figure S8 — Forest plot grouped by age restriction
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Figure S8 Mortality in frail patients indicated by CFS (1-3 vs 4-9), with studies grouped by age
restriction

Studies only enrolling patients older than 65 years of age have an overall odds ratio of 3.09 (Cl: 2.08—
4.60) for mortality in frail patients (CFS 5—9) while studies without age restriction have an overall OR
of 3.27 (Cl: 2.63—4.08). Note that heterogeneity was significant in both subgroups and for the overall
results as well. OR: odds ratio; Cl: confidence interval. P<0.1 was considered significant.
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Figure S9 — Leave-one-out analysis
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| Lower Cl Limit OEstimate

Aw, D. etal. (2020

Hewitt, J. et al. (2020) |

Davis, P. etal. (2020

Ponsford, M. J. et al. (2021
Welch, C. etal. (2021)1

Piers, R. et al. (2021)
Andrés-Esteban, E. M. et al. (2021
Aliberti, M. J. R. et al. (2020
Jung, C. et al. (2021)%

Dres, M. et al. (2021)
Wolfisberg, S. et al. (2021
Sablerolles, R. S. G. et al. (2021)
Tehrani, S. et al. (2021

Thiam, C. N. etal. (2021

Bavaro, D. F. et al. (2021
Covino, M. et al. (2021

| Upper CI Limit

2.46 2.56

1
3.81 3.97

Figure S9 Leave-one-out sensitivity analysis for studies reporting mortality in patients with CFS 1-3

vs CFS 4-9

Each row shows the overall OR and Cl with the omission of the indicated study. There is no study the
omission of which would change statistical significance.
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Figure S10 — Funnel plot

Funnel plot with pseudo 95% confidence limits
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Figure $10 Funnel plot for mortality in patients with CFS 1-3 vs 4-9

logOR

Based on the visual inspection of the funnel plot and the result of the Eggers’ test (p=0.858) no small

study effect was identified.
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Mortality in patients with CFS 1-4 vs 5-9
Figure S11 — Forest plot for mortality grouped by follow-up
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Figure S11 30-day and in-hospital mortality in patients with CFS 1-4 vs 5-9
Patients with CFS 4-9 have significantly higher odds of 30-day mortality (OR: 1.84; Cl: 1.40-2.41) and
in-hospital mortality (OR: 3.10; Cl: 2.40—4.01), the overall odds ratio being 2.58 (Cl: 2.11-3.17). Note
that heterogeneity was significant in both subgroups. OR: odds ratio; Cl: confidence interval. P>0.1 was

considered significant.
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Figure S12 — Forest plot grouped by age restriction
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Hewitt, J. et al. (2020) —— 256 (2.02,324)  286/799  136/760 6.68
Welch, C. et al. (2021) -+ 328 (2.88,3.74)  043/2441 425/2640 7.1
Ponsford, M. J. et al (2021) —— 349 (2.76,443)  317/612 163693 667
Noble, J. H. Et al. (2021) — 3.51 (1.03,11.91)  9/13 50/151  2.03
De Smet, R. et al. (2020) r * > 6.26 (0.77, 50.74)  18/64 117 0.85
Chinnadurai, R. et al. (2020) L —— 871 (4.56,16.64) 69/110  17/105  4.23
Ramos-Rincon, J. M. Et al (2021) | —_— 13.25 (6.50, 26.98) 20/54 19/236  3.89
Subtotal (l-squared = 80.5%, p = 0.000) v|<> 3.10 (2.41,3.98)  2227/5246 1458/6614 54.50
- 1
Overall (l-squared = 80.2%, p = 0.000) < 258 (2.11,317)  3165/7454 2092/8557 100.00
NOTE: Weights are from random effects analysis :

T T

A 1 25 50
Lower chance in CFS 5-9 Higher chance in CFS 5-9
Figure $S12 Mortality in patients with CFS 1-4 vs 5-9, with studies grouped by age restriction
Studies only enrolling patients older than 65 years of age have an overall odds ratio of 2.07 (Cl: 1.50—

2.85) for mortality in patients CFS 5-9 while studies without age restriction have an overall OR of 3.10
(Cl: 2.11-3.17). Note that heterogeneity was significant in both subgroups and for the overall results
as well. OR: odds ratio; Cl: confidence interval. P<0.1 was considered significant.
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Figure S13 — Leave-one-out analysis
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1.992.11

Figure S13 Leave-one-out sensitivity analysis for studies reporting mortality in patients with CFS 1-

4 vs CFS 5-9

Each row shows the overall OR and ClI with the omission of the indicated study. There is no study the

omission of which would change statistical significance.
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Figure S14 — Funnel plot

Funnel plot with pseudo 95% confidence limits
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Figure S14 Funnel plot for mortality in patients with CFS 1-4 vs 5-9

logOR

Based on the visual inspection of the funnel plot and the result of the Eggers’ test (p=0.813) no small

study effect was identified.
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Mortality in patients with CFS 1-5 vs 6-9
Figure S15 — Forest plot, studies grouped by country

% CFS 6-9 CFS1-5

Studies OR (95% CI) Weight event event
UK |
Owen, R. K. et al. (2020) — : 0.92 (0.52, 1.61) 493 36/83 56/123
Davis, P_ et al. (2020) —— 1.94 (1.13,333) 5.10 56/110 39/112
Aw, D. et al. (2020) —— 2.31(1.68,3.19) 7.15 183/369 88/295
Hewitt, J. et al. (2020) - 2.52 (2.00, 3.16) 8.05 236/617 186/942
Ponsford, M. J.et al. (2021) - 271(214,343) 799 247/479 233/826
Welch, C_ et al. (2021)* - 276 (243,3.14) 8.81 736/1837  632/3244
Burns GP et al. (2020) : -+ 3.67(0.70,19.12) 1.08 710 7118
Chinnadurai, R. et al. (2020) ! —_—— 813 (4.36,15.15) 4.44 64/98 221117
Subtotal (l-squared = 75.8%, p = 0.000) <> 252 (1.98,3.21) 4755

1

1
non-UK 1
Piers, R. et al. (2021) —— : 1.33 (0.97, 1.83) 1.22 151/405 94/305
Blomaard, L. C. et al. (2021) —— : 1.76 (1.34, 2.30) 767 148/313 251/743
Bielza, R_ et al. (2021) —_— 223(150,331) 644 I N
Jung, C.et al. (2021)* — 2.37 (1.71,3.29) 7.10 104/172 451/1150
Aliberti, M. J.R. et al. (2020) —— 2.45 (1.90,3.17) 7.80 157/287 509/1543
Andrés-Esteban, E. M. et al. (2021) —;—0— 3.13 (1.39, 7.05) 3.26 19/29 85/225
Sablerolles, R. S. G. et al. (2021)* : - 3.56 (2.85, 4.45) 8.09 182/493 274/1941
Tehrani, S. et al. (2021) : 7.33(291,1845) 274 26/33 37110
Marengoni, A. et al. (2020) | ———%——— 14.04 (467,4220) 212 15/20 25/142
Subtotal (l-squared = 82.8%, p = 0.000) <> 2.68 (1.97, 3.63) 52.45
. 1
Overall (l-squared =79.1%, p = 0.000) o 2.55(2.13, 3.07) 100.00

1
NOTE: Weights are from random effects analysis :

.I1 1 2!5 5|0

Lower chance in CFS 6-9 Higher chance in CFS 6-9

Figure S15 Mortality comparing CFS 1-5 and CFS 6-9 groups, with studies grouped by country

Studies from the UK have an overall odds ratio of 2.52 (Cl: 1.98—-3.21) for mortality in patients with
CFS 6-9 while studies outside the UK (non-UK) showed a similar subtotal OR of 2.55 (Cl: 1.97-3.63).
Note that heterogeneity was significant in both subgroups and for the overall results as well. OR:
odds ratio; Cl: confidence interval. P<0.1 was considered significant.
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Figure S16 — Forest plot for mortality grouped by follow-up
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Figure $16 30-day and in-hospital mortality in patients with CFS 1-5 vs 6-9

Patients with CFS 4-9 have significantly higher odds of 30-day mortality (OR: 2.00; Cl: 1.51-2.65) and
in-hospital mortality (OR: 2.90; Cl: 2.31-3.65), the overall odds ratio being 2.55 (Cl: 2.13-3.07). Note
that heterogeneity was significant in both subgroups. OR: odds ratio; Cl: confidence interval. P<0.1 was

considered significant.
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Figure S17 — Forest plot grouped by age restriction

Studies

No age restriction

Davis, P. et al. (2020)

Aliberti, M. J.R. et al. (2020)
Hewitt, J.et al. (2020)

Ponsford, M. J. et al. (2021)
Welch, C. et al. (2021)
Andrés-Esteban, E. M. et al. (2021)
Sablerolles, R. S. G. et al. (2021)
Burns GP et al. (2020)
Chinnadurai, R. et al. (2020)
Marengoni, A. et al. (2020)
Subtotal (l-squared = 67.5%, p =0.001)

Older than 65 years

Owen, R. K. et al. (2020)

Piers, R. et al. (2021)

Blomaard, L. C. et al. (2021)

Bielza, R. et al. (2021)

Aw, D. et al. (2020)

Jung, C. et al. (2021)

Tehrani, S. etal. (2021)

Subtotal (l-squared =74.6%, p =0.001)

Overall (l-squared =79.1%, p =0.000)

NOTE: Weights are from random effects analysis

{*0++++

TS

Q-

OR (95% CI)

1.94 (1.13,
2.45 (1.90,
2.52 (2.00,
2.71 (214,
2.76 (2.43,
3.13 (1.39,
3.56 (2.85,
3.67 (0.70,
8.13 (4.36,

14.04 (467, 42.20)

3.04 (2.52,

0.92 (052,
1.33 (0.97,
1.76 (1.34,
2.23 (150,
2.31 (168,
237 (171,
7.33 (291,
1.95 (1.46,

2.55 (2.13,

3.33)
3.17)
3.16)
3.43)
3.14)
7.05)
4.45)
19.12)
15.15)

3.66)

1.61)
1.83)
2.30)
331)
3.19)
3.29)
18.45)
2.60)

3.07)

%
Weight

510
7.80
8.05
799
8.81
326
8.09
1.08
444
212
56.75

493
722
767
6.44
715
7.10
274
43.25

100.00

CFS 6-9
event

56/110
157/287
236/617
247/479
736/1837
19/29
182/493
7/10
64/98
15/20

36/83
151/405
148/313
oA
183/369
104/172
26/33

CFS 1-6
event

39/112
509/1543
186/942
233/826
632/3244
85/225
274/1941
7/18
22/117
25/142

56/123
94/305
251/743
J.
88/295
451/1150
37/110

I
A

Lower chance in CFS 6-9

s 1--0-

Higher chance in CFS 6-9

50

Figure S17 Mortality comparing CFS 1-5 and CFS 6-9 groups, with studies grouped by age

restriction

Studies only enrolling patients older than 65 years of age have an overall odds ratio of 1.95 (Cl: 1.46—
2.60) for mortality in patients with CFS 6—9 while studies without age restriction have an overall OR of
3.04 (ClI: 2.52-3.66). Note that heterogeneity was significant in both subgroups and for the overall
result as well. OR: odds ratio; Cl: confidence interval. P<0.1 was considered significant.
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Figure S18 — Leave-one-out analysis

Meta-analysis estimates, given named study is omitted
| Lower CI Limit OEstimate

| Upper CI Limit

Owen, R. K. et al. (2020 R ] RIS o ORI T
Piers, R. etal. (2021) s R O
Blomaard, L. C. etal. (2021 R T L BRI
Davis, P. etal. (2020 o ] |
Bielza, R. etal. (2021) e e |
Aw, D. etal. (2020) e [ smmn e e s [
Jung, C.etal (2021) [y (O vemmmms s |
Aliberti, M. J. R. etal. (2020 e Ot [
Hewitt, J. et al. (2020) [ ORISR S |
Ponsford, M. J. etal. (2021]  [«freeeeeesmmmmssssssssses . f
Welch, C. etal. (20271)7 b B
Andrés-Esteban, E. M. etal. (2021])  f{=eeemmemmmesise D
Sablerolles, R. S. G. et al. (20271)f [ L |
Burns GP etal. (2020)  [jr-ememmmmssniennenns o TP |
Tehrani, S. etal. (20271) [ L f
Chinnadurai, R. etal. (2020 e 0 T |
Marengoni, A. et al. (2020) frpreeeeeeessssees L R f
2.03 2.13 2.55 3.07 3|.18

Figure S18 Leave-one-out sensitivity analysis for studies reporting mortality in patients with CFS 1-

5vs CFS 6-9

Each row shows the overall OR and Cl with the omission of the indicated study. There is no study the
omission of which would change statistical significance.
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Figure S19 — Funnel plot

Funnel plot with pseudo 95% confidence limits
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Figure S19 Funnel plot for mortality in patients with CFS 1-5 vs 6-9

Based on the visual inspection of the funnel plot and the result of the Eggers’ test (p=0.792) no small

study effect was identified.
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Weighted Mean Difference of CFS
Figure S20 — Forest plot, studies grouped by country
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Baker, K. F. et al. (2021)

Subtotal (l-squared = 69.2%, p = 0.006)

Overall (l-squared = 87.5%, p = 0.000)

NOTE: Weights are from random effects analysis
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Figure S20 Weighted mean difference of CFS score for mortality with studies grouped by country
Non-survivors average CFS scores were significantly higher than survivors’ in both the UK and the non-
UK subgroup (WMD: 0.99; Cl: 0.48-1.50 for non-UK and WMD: 1.45; Cl: 1.03—-1.88 for UK subgroup)
Please note the significant heterogeneity in both subgroups and for the overall result. WMD: weighted
mean difference; SD: standard deviation; Cl: confidence interval. P<0.1 was considered significant.
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Figure S21 — Forest plot for mortality grouped by follow-up
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Figure S21 Weighted mean difference of CFS score for mortality with studies grouped by follow-up

Non-survivors average CFS scores were significantly higher than survivors’ in both the 30-day and the
in-hospital mortality subgroup (WMD: 1.22; Cl: 0.35-2.08 for 30-day and WMD: 1.20; Cl: 0.86—1.54 for
in-hospital mortality subgroup) Please note the significant heterogeneity in both subgroups and for
the overall result. WMD: weighted mean difference; SD: standard deviation; Cl: confidence interval.

P<0.1 was considered significant.
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Figure S22 — Leave-one-out analysis

Meta-analysis estimates, given named study is omitted
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| Upper CI Limit
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Figure S22 Leave-one-out sensitivity analysis for studies reporting average frailty indicated by CFS

in survivors and non-survivors

Each row shows the overall OR and Cl with the omission of the indicated study. There is no study the
omission of which would change statistical significance.
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Figure S23 — Funnel plot

Funnel plot with pseudo 95% confidence limits
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Figure $23 Funnel plot for frailty difference in survivors vs non-survivors

Based on the visual inspection of the funnel plot and the result of the Eggers’ test (p=0.108) no small

study effect was identified.
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Mortality in patients with MPI 1 vs 243
Figure S24 — Forest plot
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Figure $24 Mortality in patients with MPI 1 vs 2 and 3

Patients with in the MPI 2 and 3 category have an overall odds ratio of 4.31 (Cl: 0.91-20.49) for
mortality compared to patients in the MPI 1 category. Note that heterogeneity was significant. OR:

odds ratio; Cl: confidence interval. P<0.1 was considered significant.

28



ICU admission in patients with CFS 1-3 vs 4-9

Figure S25 — Leave-one-out analysis

Meta-analysis estimates, given named study is omitted

| Lower CI Limit OEstimate | Upper CI Limit
Aw, D. (2020)[ | [ R S |
Blomaard, L. C. etal. (2021) | [-eeeeepeees el
Owen, R. K. etal. (2020)  [[-eseeeeeeseeeesefens L R
Piers, R. etal. (2021) | e B
Andrés-Esteban, E. M. etal. (2021) - e f
Wolfisberg, S. etal. (2021} f--eee L
Sablerolles, R. S. G. etal. (2021) {-{-ee S
0.080.12 0.28 0.64 0|.77

Figure S25 Leave-one-out sensitivity analysis for studies reporting ICU admission in patients with

CFS 1-3 vs CFS 4-9

Each row shows the overall OR and ClI with the omission of the indicated study. There is no study the
omission of which would change statistical significance.
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Figure S26 — Funnel plot

Funnel plot with pseudo 95% confidence limits
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Figure $25 Funnel plot for ICU admission in patients with CFS 1-3 vs 4-9

Visual inspection raises the suspicion of small-study effect. Egger’s test was not conducted due to the

low number of studies.
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ICU admission in patients with CFS 1-4 vs 5-9

Figure S27 — Forest plot

Studies

Osuafor C.N. etal. (2021)

Events, Events, %

OR (95% CI) CFS59 CFS1-4 Weight
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Figure $27 ICU admission in patients with CFS 1-4 vs 5-9
COVID-19 patients with CFS 5-9 have an overall OR of 0.09 (Cl: 0.04-0.22). Note significant
heterogeneity. OR: odds ratio; Cl: confidence interval. P<0.1 was considered significant.
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Figure S28 — Leave-one-out analysis

Meta-analysis estimates, given named study is omitted
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Figure S28 Leave-one-out sensitivity analysis for studies reporting ICU admission in patients with
CFS 1-4 vs CFS 5-9

Each row shows the overall OR and Cl with the omission of the indicated study. There is no study the

omission of which would change statistical significance.
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Figure S29 — Funnel plot

Funnel plot with pseudo 95% confidence limits
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Figure $29 Funnel plot for ICU admission in patients with CFS 1-4 vs 5-9
Visual inspection does not raise the suspicion of small-study effect. Egger’s test was not conducted
due to the low number of studies.



Length of hospital stay

Summary of reported results

3 CFS 1-3 4 5-9
Andrés- -
Esteban median 11 10 5
(IQR) (9-19) (7-14) (1-11)
CFS 1-3 4-6 7-9
Bavaro
median 22 25 21
(IQR) (15-42) (14 -37) (7-37)
CFS 1-3 4-5 6-9
Blomaard median 6 6 6
(IQR) (3-11) (3-10) (3-10)
CFS 1-2 3-4 5-6 7-9
Hewitt
Crude HR 1 0.87 0.61 0.56
(95% Cl) (0.71-1.05) (0.49 - 0.76) (0.44-0.72)
Los :I::Sdays <5 5-15 >15
Kundi
Adjusted OR 1.00 1.152 1.317
(95% ClI) ) (1.067 — 1.243) (1.169 — 1.483)
LOS > 10 days
Osuafor CFS All 1-4 >-8
n/all 114 /214 32/72 82 /142
(%) (53.5) (45.1) (57.8)
CFS
L0S > 10 days all 1-4 5-6 7-9
Ramos- n/all 131/ 290 109/ 236 15/33 7/21
Rincon (%) (45.2) (46.2) (45.5) (33.3)
HFRS
LOS > 10 days all >5 5-15 > 15
n/all 131/ 290 89 /225 31/49 11/16
(%) (45.2) (39.6) (63.3) (68.8)
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