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Marchesi (2021} —# 0.97 (0.86, 1.00) 485
Monin (2021) —% 0.94(0.81,0.98) 482
Palich (2021) = 1.00 (0.87, 1.00) 462
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Figure S1. Pooled Effect Size for immune seroconversion rates of immunocompetent
controls after first vaccine dose COVID-19.
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Study %
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Gavriatopoulou (2021) & 0.56 (0.43,0.73) 6.89
Tamari (2021) —— 0.62(0.48,0.80) 7.03
Terpos (2021) —_— 0.31(0.22,0.43) 6.21
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Chung (2021) e 0.51(0.44,060) 7.82
Gastinne (2021) —_— 0.17 (0.07,0.42) 2.37
Kastritis (2021) — 0.54(0.39,0.74) 6.42
Lim (2021) —_— 0.29(0.17,0.50) 4.37
Marchesi (2021) - 0.53(0.46,062) 7.84
Monin (2021) —_— 0.19(0.10,0.36) 3.65
Parry (2021) —_— i 0.33(0.26,0.42) 7.01
Pimpinelli (2021) —— 0.72(0.48,1.08) 553
Stampfer (2021) & 0.28(0.21,0.38) 6.58
Zagouri (2021) — 0.72(0.47,1.10) 5.35
Subtotal (I-squared = 85.4%, p = 0.000) <> 0.46(0.37,0.56) 72.13
1
Overall (I-squared = 83.9%, p = 0.000) <:> 0.48(0.41,0.57) 100.00
NOTE: Weights are from random effects analysis
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Figure S2. Relative Risk for immune seroconversion of patients with hematological malignancies
after first vaccine dose.
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Palich (2021) 0.58 (0.50,0.68) 25.12
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NOTE: Weights are from random effects analysis
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Figure S3. Relative Risk for immune seroconversion of patients with solid tumors after first vaccine
dose.
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Figure S4. Pooled Effect Size for immune seroconversion rate of immunocompetent controls after
second vaccine dose.
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Herzog Tzarfati (2021) | - 0.75(0.70,0.81) 455
Malard (2021) —r— 0.54(0.44,066) 3.09
Maneikis (2021) - : 0.37(0.34,041) 449
Marchesi (2021) —— 0.58 (0.45,0.75) 369
Molica (2021) —OI— 0.50(0.49,0.72) 403
Monin (2021) L . — \ 0.18 (0.09,0.36) 1.60
Perry (2021) —— 0.50(0.42,059) 417
Pimpinelli (2021) : - 0.84(0.76,092) 448
Terpos (2021) —t—r 0.52 (0.44,061) 4.20
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1
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Chung (2021) : - 069 (065 073) 458
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Mairhofer (2021) ‘ 060(046,078) 364
Stampfer (2021) | - 0.93(0.88,098) 459
Tamari (2021) [ 0.87(0.83,092) 460
Van Oekelen (2021) : - 0.84(0.80,0.89) 459
Zeng (2021) - 0.47 (0.40,0.56) 416
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- 1
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Ghione (2021) —o—: 0.44(0.34,057) 369
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Figure S5. Relative Risk for immune response of patients with hematological malignancies after

second vaccine dose.
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Figure S6. Relative Risk for immune response of patients with solid tumors after second vaccine
dose.
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I
1
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:
1
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1

Stampfer (2021) —_— 0.19(0.13,0.28) 2525
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1
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|
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Figure S7. Effect Size for immune seroconversion rates in patients with multiple myeloma after first
vaccine dose.
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|
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0.77 (0.73, 0.82)

0.56 (0.46, 0.66)
0.57 (0.51, 0.63)
0.57 (0.52, 0.62)

0.66 (0.47, 0.80)
0.87 (0.81, 0.91)
0.80 (0.71, 0.86)
0.77 (0.66, 0.85)
0.93 (0.82, 0.98)
0.95 (0.91, 0.97)
0.93 (0.87, 0.97)
0.84 (0.79, 0.88)
0.86 (0.80, 0.91)

0.63 (0.46, 0.78)

0.95 (0.85, 0.98)

0.80 (0.73, 0.86)

%
Weight

6.35
5.47
568
563
5.47
2859

6.08
6.48
12.56
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6.41
6.14
5.94
5.51
6.37
6.14
6.47
48.02

5.09
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100.00

Figure S8. Effect size for immune seroconversion rates of patients with multiple myeloma after sec-

ond vaccine dose.
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1
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|
1
BNT162b2 / mRNA-1273 :
Diefenbach (2021) — 0.41(0.22,0.64) 418
Agha (2021) —_— 0.23 (0.08, 0.50) 3.66
Chumsri (2021) — 0.37(0.26,049) 630
Chung (2021) —_— 0.46 (0.39, 0.54) 722
Ehmsen (2021) —t— 0.55 (0.46, 0.63) 7.03
Greenberger (2021) [ 0.64 (0.60, 0.68) 775
Jurgens (2021) —_— 0.57 (0.37,0.76) 4.58
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Roeker (2021) B 052(0.38,066) 586
Subtotal ("2 =82.51%, p = 0.00) CP 0.47 (0.38, 0.57) 50.65
1
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Qliila (2021) —_— 0.37 (0.19,0.59) 4.39
|
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Benjamini (2021) — : 0.43(0.38,0.48) 762
Jimenez (2021) I —%—  086(073,093) 602
Subtotal ("2 =.%,p =) <r 0.48(0.43,0.53) 1364
1
Heterogeneity between groups: p =0.017 :
Qverall ("2 = 86.25%, p = 0.00); <> 0.51(0.44,0.58) 100.00
1
T T T T T
0 25 5 75 1

Figure S9. Effect size for immune seroconversion rates of patients with chronic lymphocytic leuke-
mia after second vaccine dose.
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Jurgens (2021)
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! 0.75(0.30, 0.95)
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% 1.00 (0.51, 1.00)

0.99 (0.84, 1.00)
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4.47
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Figure S10. Effect size of immune seroconversion rates of patients with Hodgkin lymphoma after
second vaccine dose.
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Gurion (2021) —_ 0.41(0.33,0.50) 10.87
Herzog Tzarfati (2021) —— 0.66 (0.56, 0.75) 10.58
Perry (2021) —— 0.48 (0.40, 0.56) 10.97
Subtotal (12 =%, p=.) - 0.52 (0.38, 0.65) 32.41
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Terpos (2021) 0.82 (0.61, 0.93) 8.24

_—
Subtotal (1"2= %, p =) <> 0.82(0.67,093) 1568

BNT162b2 / mRNA-1273

Diefenbach (2021) — 0.25(0.13, 0.42) 9.05
Ehmsen (2021) — 0.75 (0.65, 0.83) 10.55
Greenberg (2021) L 0.67 (0.57, 0.76) 10.52
Greenberger (2021) i 0.74 (0.68, 0.79) 11.20
Subtotal (2 =90.10%, p = 0.00) - 0.62 (0.46, 0.78) 41.33

BNT162b2 / mRNA-1273 / AD26.COV2.S

Ollila (2021) el 0.41(0.32,0.52) 10.59

Heterogeneity between groups: p = 0.000
Overall (12 =90.55%, p = 0.00); < 0.60 (0.49, 0.71) 100.00

Figure S11. Effect size of immune seroconversion rates of patients with non-Hodgkin myeloma after
second vaccine dose.

%

Study ES (95% CI) Weight

;
BNT162b2 .
Caocei (2021) —'-‘-— 0.65 (0.43, 0.82) 54.67
Pimpinelli (2021b) —«— 0.60 (0.31, 0.83) 28.00
Subtotal (12 =.%,p=.) <> 0.63 (0.45, 0.81) 82.67
BNT162b2 / AZD1222
Chowdhury (2021) 0.50(0.19, 0.81) 17.33

Heterogeneity between groups: p = 0.556

Overall (I”2=.%,p=.); <> 0.61(0.44, 0.78) 100.00

Figure S12. Effect size of immune seroconversion rates of patients with myelofibrosis after second
vaccine dose.
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%
Study ES(@5%Cl)  Weight
BNT162b2

Caocei (2021) —_ 0.65(0.43,0.82) 9.80
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Marchesi (2021) —s  090(080,0.95) 1215
Monin (2021) —— 0.54 (0.42,0.65) 12.26
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Pimpineli (2021b) ———  086(072,093) 11.52
Subtotal (1"2 = 85.09%, p = 0.00) <> 080(067,090) 70.15

BNT162b2 / AZD1222

Chowdhury (2021) _— 0.46 (0.23,0.71) 852

BNT162b2 / mRNA-1273
Greenberger (2021) —= 0.97(0.85,099) 11.16
Re (2021) ——+—  0.83(0.63,093) 1017
Subtotal (2= .%,p=.) <> 093(0.84,098) 21.33

Heterogeneity between groups: p = 0.002
Overall (1"2 =83.98%, p = 0.00); <> 0.80 (0.69, 0.90) 100.00

Figure S13. Effect Size for immune seroconversion rates of patients with myelodysplastic and
myeloproliferative syndromes after second vaccine dose.
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Study ES (95% Cl) Weight
BNT162b2 1
Avivi (2021) : —_— 0.76 (0.68, 0.82) 395
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Neli (2021} : - 0.90 (0.86, 0.92) 3.99
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Re (2021) —— i 0.1 (0.05, 0.22) 3.85
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1
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Jimenez (2021) | —— 0,64 (0.55, 0.72) 393
\ 1
Subtotal ("2 =%, p=} <> 0.36 (0.30, 0.43) 7.87
1
1

Heterogeneity between groups: p = 0.030

Overall (M2 =57.25%, p = 0.00); - 0.48 (0.36, 061) 100.00
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Figure S14. Effect Size for immune seroconversion rates of patients under active treatment after
second vaccine dose.

%
Study ES (95% Cl) Weight
BNT162b2 1
Avivi (2021) —l&——  079(052,092) 323
Benda (2021) \———#—  0.93(0.77, 0.98) 370
Del Poeta (2021) ——#%— 0.88(0.66, 0.97) 338
Herishanu (2021) —— 059 (0.48, 0 68) 418
Herzog Tzarfati (2021) | —- 0.86 (0.80, 0.91) 428
Le Bourgeois (2021) —_— 0.63 (0.45, 0.77) 3.80
Perry (2021) —— 0.73 (0.64, 0.81) 419
Subtotal ("2 = 81.26%, p = 0.00) -{::> 0.77 (0.66, 0.87) 26.76
1
BNT162b2 / AZD1222 1
Bird (2021) —_— 0.74 (0.56, 0.87) 370
Chowdhury (2021) —_— 0.63 (0.31, 0.86) 27
Fox (2021) _— 0.75 (0.47, 0.91) 3.09
Lim {2021) —_— 0.76 (0.57, 0.89) 365
Terpos (2021) L—%— 0.92(0.75,0.98) 365
Subtotal (12 =18 03%, p = 0.30) -<I:> 0.79 (0.69, 0.88) 16.81
BNT162b2 / mRNA-1273 :
Diefenbach (2021) —_—— ! 0.13 (0.04, 0.38) 3.28
Addeo (2021) 1 —% 098 (088, 1.00) 39
Agha (2021) e 0.55 (0.40, 0.70) 3.88
Cavanna (2021) B — 1 0.05 (0.01, 0.17) 3.88
Ehmsen (2021) L 0.80 (0.74, 0 85) 431
Greenberg (2021) - 0.94 (0.73, 0.99) 3.38
Jurgens (2021) —_—— 0.77 (0.57, 0.90) 357
Roeker (2021) ——— 0.94(0.74, 0.99) 343
Van Oekelen (2021) —*— 073 (0.60, 0.83) 4.06
Subtotal ("2 = 94.99%, p = 0.00) — = 0.68 (0.45, 0.87) 3377
1
BNT162b2 / mRNA-1273 / AD26.COV2.S :
Ghione (2021) ——=—  0.88(0.70,0.95) 3.65
Ollila (2021) —_— 067 (0.42, 0 85) 328
Shah (2021) ———— 0.89(0.69,0.97) 347
Thakkar (2021) | —  0.093(0.84,0.97) 4.06
Subtotal ("2 =50.39%, p = 0.11) == 0.87(0.76, 0.96) 14.47
1
mRNA-1273 !
Benjamini (2021) —— | 0.57 (0.50, 0.62) 434
Jimenez (2021) | —— 0.92(0.78,0.97) 3.86
Subtotal ("2 = %, p=) <> 0.62 (0.56, 0.67) 8.19
1
Heterogeneity between groups: p = 0.000 :
Overall ("2 = 90.10%, p = 0.00); =T 0.76 (0.67, 0.83) 100.00

Figure S15. Effect Size for immune seroconversion rates of treatment naive patients after second
dose.
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Study %

D RR(95%Cl)  Weight
BNT162b2 ,

Avivi (2021) | = 0.77 (0.70, 0.85) 15.85

Herzog Tzarfati (2021) = 0.65 (0.58, 0.73) 15.62

Perry (2021) —_— E 0.07 (0.03, 0.18) 3.63

Subtotal (I-squared = 83.1%, p = 0.000) <> 0.54 (0.37,0.78) 35.10

BNT162b2 / AZD1222 E

Lim (2021) —— 0.57 (0.40, 0.82) 10.60

Terpos (2021) = 0.65 (0.57,0.75) 15.28

Subtotal (I-squared = 0.0%, p = 0.510) O 0.64 (0.56, 0.73) 25.88
'

BNT162b2 / mRNA-1273 :

Jurgens (2021) —O—E- 0.32 (0.19,0.54) 7.73

Mairhofer (2021) — 0.28 (0.19, 0.42) 9.97

Van Oekelen (2021) |- 0.67 (0.62, 0.73) 16.03

Subtotal (I-squared = 91.8%, p = 0.000) <::‘,> 0.40 (0.21,0.78) 33.72

BNT162b2 / mRNA-1273 / AD26.COV2.S
Ghione (2021) —_—

Subtotal (I-squared =.%, p=.) e

Overall (I-squared =90.1%, p =0.000)

0.12(0.08, 0.24) 5.29
0.12(0.06, 0.24) 5.29

0.49 (0.40, 0.59) 100.00
NOTE: Weights are from random effects analysis

T T
.0278 1 36

___<>__--______

Figure S16. Relative Risk for immune seroconversion rates of patients under active treatment after
second vaccine dose.

Study %

[s] RR (95% Cl) Weight

BNT162b2 !

Avivi (2021) — 0.80 (0.61,1.05) 7.86

Herishanu (2021) - 0.59 (0.49,0.71) 10.71

Herzog Tzarfati (2021) - 0.87 (0.81,0.83) 13.96

Perry (2021) - 0.75 (0.66,0.85) 12.40

Subtotal (I-squared = 83.0%, p = 0.001) <> 0.75(0.63,0.89) 44.93

. 1

BNT162b2 / AZD1222 :

Lim (2021) —_ 0.76 (0.61,0.95) 9.32

Terpos (2021) |- 1.02 (0.90,1.15)  12.52

Subtotal (l-squared = 80.7%, p = 0.023) <p 0.89 (0.67,1.19) 21.84
I

. 1

BNT162b2 / mRNA-1273 :

Diefenbach (2021) —_— 1 0.13(0.04,045) 0.76

Jurgens (2021) - 0.77 (0.62, 0.96) 9.25

Van Oekelen (2021) .- 0.73(0.62,085) 11.39

|- = 0 =

Subtotal (-squared = 73.8%, p = 0.022) <} 067 (048, 084) 2139

BNT162b2 / mRNA-1273 / AD26.COV2.S |

Ghione (2021) - 0.90(0.78,1.04) 11.84

Subtotal (I-squared = .%,p =.) IC 0.90 (0.78, 1.04) 11.84
i

. 1

Overall (l-squared = 78.9%, p = 0.000) @ 0.79 (0.70,0.88)  100.00

NOTE: Weights are from random effects analysis :

T T
.0375 1 26.6

Figure S17. Relative Risk for immune seroconversion rates of treatment naive patients after second
vaccine dose.
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%
Study ES (95% Cl) Weight
BNT162b2 1
Gurion (2021) - 0.12 (0.06,0.22) 9.35
Herishanu (2021) 0—:— 0.00 (0.00, 0.15) 7.44
Herzog Tzarfati (2021) - 0.00(0.00,066) 214
Maneikis (2021) |— 0.23 (0.13, 0.38) 8.58
Perry (2021) - 0.07 (0.03,0.16)  9.42
hD = % p=
Subtotal (12 = 62.15%, p = 0.03) <> 0.06 (0.00,0.16)  36.93
|
BNT162b2 / AZD1222 i
Fox (2021) ! —_— 043(031,057) 9.00
Terpos (2021) —_— 021(010,040) 796
1
Subtotal (12 = %, p =) i < 0.35(0.25,0.46)  16.96
I
1
BNT162b2 / mRNA-1273 :
Diefenbach (2021) —— 013(004,031) 763
Addeo (2021) — 0.00 (0.00, 0.49) 333
Agha (2021) —_— 0.22 (0.06,055) 523
Mairhofer (2021) — 0.00(0.00,026) 574
Re (2021) - 0.06 (0.01,027) 6.83
Roeker (2021) e 032(0.20,047) 878
Subtotal (12 = 57.19%, p = 0.04) 0.11 (0.02, 0.25) 37.53
1
1
mRNA-1273 !
Benjamini (2021) — 0.05(0.01,017) 858
1
|
1
Heterogeneity between groups: p = 0.000 !
Overall (1*2 = 74.76%, p = 0.00); 0.11(0.05,020)  100.00

Figure S18. Effect Size for immune seroconversion rates of patients under active anti-CD20 mono-
clonal antibodies after second vaccine dose.

Study %

D RR(95% Cl)  Weight
i

BNT162b2 ]

Maneikis (2021) _._ 0.23(0.13,0.41) 3209

Perry (2021) —-—I 0.07(0.03,0.17) 2266

Subtotal (I-squared = 79.8%, p = 0.026) -—\ﬁ*:;- 0.13(0.04,0.42) 54.75
;
i

BNT162b2 / AZD1222 '

Terpos (2021) —é—-— 0.24(0.12,0.48) 28.17

Subtotal (I-squared=.%,p=.) 0.24(0.12,0.48) 2817

BNT162b2 / mRNA-1273

[l
'
'
'
'
:
'
Diefenbach (2021) —_— 0.13(0.04,0.38) 17.08

Subtotal (l-squared =%, p=.) <j> 0.13(0.04,038) 17.08
:
‘
Overall (l-squared = 51.6%, p = 0.102) <:> 0.16(0.09,0.28) 100.00

NOTE: Weights are from random effects analysis

T
.0284 1 34

Figure S19. Relative Risk of immune seroconversion rates of patients under active anti-CD20 mon-
oclonal antibodies after second vaccine dose.
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%
Study ES (95% CI) Weight
BNT162b2 :
1
Gurion (2021) ———  0.81(0.60,0.92) 10.14
1
Herishanu (2021) —— 0.45 (0.33,0.58) 12.36
Maneikis (2021) —_— 0.65 (0.50,0.77) 12.12
Perry (2021) | —=—  084(072,092) 1223
Subtotal (12 = 85.29%, p = 0.00) _— 0.69 (0.50,0.86) 46.85
1
1
BNT162b2 / AZD1222 !
Fox (2021) L 0.25 (0.05,0.70) 4.81
Terpos (2021) —_— 0.59 (0.46,0.70) 12.53
Subtotal (*2=.%,p=.) == 0.58 (0.44,0.71) 17.34
1
BNT162b2 / mRNA-1273 '
Agha (2021) —_— 0.50 (0.46,0.70) 12.45
Re (2021) —_— 0.64 (0.43,0.80) 1027
Subtotal (I"2= %, p=.) < 0.60(0.49,0.71) 22.72
mRNA-1273
Benjamini (2021) — 0.35 (0.26, 0.45)  13.09

Heterogeneity between groups: p = 0.001
Overall (%2 =83.33%, p = 0.00); <> 0.60(0.47,0.72) 100.00

Figure S20. Effect Size for immune seroconversion rates of patients having received treatment with
anti-CD20 longer than one year ago.

Study %

o} RR (95% CI) Weight
]

BNT162b2 3

Herishanu (2021) ‘—-— 0.89(0.78,1.01) 2850

Maneikis (2021) —o— 066 (0.53,0.82) 2126

Perry (2021) ‘—-— 0.87(0.77,0.98) 28.99

Subtotal (-squared = 67.0%. p = 0.048) 0.82(0.71,0.95) 78.74

BNT162b2  AZD1222

Terpos (2021) —————————r— 0.65(0.53,0.80) 21.26

Subtotal (-squared =%, p =) -/\_::> 065 (0.53,0.80) 2126
Overall (I-squared =73.0%. p = 0.011) <> 0.78(0.66,0.91)  100.00

NOTE: Weights are from random effects analysis '

T
526 1 19

Figure S21. Relative Risk for immune seroconversion rates of patients having received treatment
with anti-CD20 longer than one year ago.
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%

Study ES (95% Cl) Weight
BNT16202 h

Herishanu (2021) —_— : 0.16 (0.08, 0.29) 824
Herzog Tzarfati (2021) —_— 0.40(0.12,0.77) 492

Maneikis (2021)

. 0.11(0.05024) 815
Subtotal (2= %, p=) <=

013(0.06,023) 2131

BNT162b2 / AZD1222
Fox (2021) —_— 046(023,0.71) 672
Parry (2021) —_— 013(007,024) 836
Subtotal (2= %,p=) < 017(0.09,028) 1507

BNT162b2 / mRNA-1273

Addeo (2021) —_—— 092(067,099) 672

Chung (2021) —_— 019(010,033) 820
Ehmsen (2021) —0—1 0.08 (0.01,0.33) 672
Greenberger (2021) 1 —_ 0.48 (0.42, 0.53) 884
Jurgens (2021) _— 054(0.29,077) 672
Roeker (2021) —_— 021(0.08,048) 684
Subtotal ("2 = 87.76%, p = 0.00) —_— 0.39(0.20,060)  44.03
BNT162b2 / mRNA-1273 / AD26.COV2.S

Thakkar (2021) - 0.00(0.00,066) 319

MRNA-1273
Benjamini (2021) - 0.23 (0.16,0.31) 8.62
Jimenez (2021) —— 0.86 (0.69, 0.95) 778
Subtotal (*2= %, p=) <> 0.36(0.28,044) 1640
1
Heterogeneity between groups: p = 0.003 :
Overall (2 =90 29%, p = 0.00); <> 0.33(0.20,048)  100.00
H
T T T T T
0 25 5 75 1

Figure S22. Effect Size of immune seroconversion rates of patients under active Bruton’s Tyrosine
Kinase inhibitors treatment after second dose.

Study %

D RR (5% CI)  Weight
1

BNT162b2 !

Herishanu (2021) —_— 0.16 (0.08, 0.31) 17.29

Herzog Tzarfati (2021) _ 0.40 (0.14, 1.16) 12.10

Maneikis (2021) —_— 0.12 (0.05, 0.27) 15.05

Subtotal (I-squared = 37.2%, p = 0.203) <<__=> 0.18 (0.10, 0.33) 44.43

: :

BNT162b2 / AZD1222 :

Parry (2021) _— 0.14 (0.07, 0.27) 17.35

Subtotal (I-squared = %, p =) i 0.14 (0.07, 0.27) 17.35

BNT162b2 / mRNA-1273

Chung (2021) —_—— 0.19(0.11, 0.33) 18.64
Jurgens (2021) | —— 0.54 (0.33, 0.89) 19.58
'
Subtotal (I-squared = 86.5%, p = 0.006) === 0.32 (0.12, 0.90) 38.21
T
1
° 1
Overall (I-squared = 73.0%, p = 0.002) <> 0.22 (0.13, 0.37) 100.00

NOTE: Weights are from random effects analysis
I I
.0526 1 19

Figure 523. Relative Risk of immune seroconversion rates of patients under active Bruton’s Tyrosine
kinase inhibitors treatment after second dose.



Cancers 2023, 15, x FOR PEER REVIEW 17 of 31

%
Study ES (95% Cl) Weight
BNT162b2 1
Gastinne (2021) —o—;— 0.30(0.15,052) 1435
Ram (2021) —_— 0.57(0.33,0.78)  12.93
Subtotal (2= %, p =) - 0.41(0.24,0.58) 27.29
J
BNT162b2 / AZD1222 3
Fox (2021) _— 0.22(0.06,0.55)  10.98
Lim (2021) - 0.33(0.06,0.79)  6.27
Subtotal (1'2= %, p=.) —_— 0.24(0.02,055) 17.25
J
i
BNT162b2 / mRNA-1273 '
Greenberger (2021) _— 0.50(0.25,0.75)  12.27
Tamari (2021) —_—_— 0.29(0.08, 0.64)  9.83

Van Oekelen (2021) : —_—— 0.79 (0.57,0.91) 14.16

Subtotal (2= .%.p =) — 0.56 (0.27,0.84) 3626
‘
‘
BNT162b2 / mRNA-1273 / AD26.COV2.S |
‘
Dhakal (2021) —_— 0.21(0.08,0.48) 12.93
‘
Thakkar (2021) —_— 0.00(0.00,0.56) 627
Subtotal ("2 =%, p=.) C>1 0.14(0.00,0.38) 1920

Heterogeneity between groups: p = 0.151

Overall ("2 =60.53%, p = 0.01); <j> 0.38 (0.22,0.56)  100.00

Figure S24. Effect Size for immune seroconversion rates of patients under CAR-T cells therapy after
second vaccine dose.

Study %
D RR(95% Cl)  Weight
BNT162b2

i

'

,

Gastinne (2021) _ 0.30(0.15,0.59) 29.09
'

Subtotal (I-squared = %, p=.) <:> 0.30(0.15, 0.59) 29.09
\

BNT162b2  AZD1222

Lim (2021) < 0.33(0.07, 1.60) 13.12

Subtotal (l-squared = %, p=.) _— T e 0.33(0.07, 1.60) 13.12

BNT162b2 / mRNA-1273

Tamari (2021) 0.29(0.09, 0.93) 19.02

Van Oekelen (2021) — 0.79(0.63, 1.00) 38.76

Subtotal (I-squared = 63.6%, p = 0.097)

]
1
. H
Overall (I-squared = 69.9%, p = 0.019) <> 0.44 (0.22, 0.88) 100.00
]
.
.
.

- 0.57 (0.22,1.43) 57.78

NOTE: Weights are from random effects analysis
T T
.088 1 14.7

Figure S25. Relative Risk of immune seroconversion rate of patients under CAR-T cells therapy after
second vaccine dose.



Cancers 2023, 15, x FOR PEER REVIEW 18 of 31

%

Study ES (95% CI) Weight
T

BNT162b2 '

Gurion (2021) —_— 065(053,075) 778

Herzog Tzarfati (2021) —_— 0.60 (0.31, 0.83) 484

Maneikis (2021) —+  086(079,091) 818
Pimpineli (2021b) —— 091(077,097) 7.02
Sublotal (12 = 8158%, p = 0.00) - 079(063,091) 2783

Bird (2021) ——
Chowdhury (2021) —_— 058 (0.39,0.76)  6.50
Terpos (2021) ——%—  062(064,09) 674
Subtotal (2= %, p=) _— 052(0.15,0.88) 1808

|

1

|

h

—_—
1

ll
h

BNT162b2 / AZD1222 i
h
| 010(002,040) 484
h

BNT162b2 / mRNA-1273

Diefenbach (2021) 1.00 (0.51, 1.00) 3.03

Addeo (2021) | ——%— 093(0.79,098) 685
Cavanna (2021) — 0.71 (0.62, 0.78) 8.17
Chumsri (2021) —_— 046 (0.31,062)  7.14
Ehmsen (2021) —_— ' 0.46 (0.33, 0.60) 749
Greenberger (2021) — 0.74 (0.69, 0.79) 8.49
Re (2021) —_— 0.60 (0.31, 0.83) 4.84
Subtotal (142 = 83.55%, p = 0.00) <::>- 070 (056,082)  46.01
'
BNT162b2 / mRNA-1273 / AD26.COV2 S :
Thakkar (2021) : —+ 0.92(0.85,0.96) 8.08
1
1
1
Heterogeneity between groups: p = 0.000 !
Overall (A2 = 87.00%, p = 0.00); <> 0.72(062,081)  100.00
1
1

Figure 526. Effect Size for immune seroconversion rates of patients under chemotherapy after sec-
ond vaccine dose.

%
Study ES (95% CI) Weight
BNT16202 / AZD1222
Bird (2021) —_— 0.40 (0.27, 0.56) 3365

BNT16252 / mRNA-1273
Addeo (2021) —— 1.00(0.82, 1.00) 3261

BNT162b2 / mRNA-1273 / AD26. COV2 S

Thakkar (2021) —= 1.00 (0.92, 1.00) 3374

Heterogeneity between groups: p = 0.000

Overall (1"2= %, p=.); =—’:} 0.89 (0.37, 1.00) 100.00

Figure S27. Effect Size for immune seroconversion rates of patients under endocrine therapy after
second vaccine dose.
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%
Study ES (95% Cl) Weight
BNT162b2
Avivi (2021) —_— 0.81(0.64,0.91) 27.25
Herzog Tzarfati (2021) —_— 0.64 (0.43, 0.80) 25.96

Subtotal (1'2=.%,p=.) <> 0.74 (0.61, 0.85) 53.21
BNT162b2 / mRNA-1273
Cavanna (2021) —_— 0.76 (0.61, 0.86) 2833
Re (2021) L —— 0.00 (0.00, 0.39) 18.46
Subtotal (1'2=.%,p=) 0.67 (0.52, 0.80) 46.79

Heterogeneity between groups: p = 0.379

=
.
.
Overall (12 = 84.34%, p = 0.00); <> 0.59 (0.32, 0.84) 100.00
:
1
1

Figure S28. Effect Size for immune seroconversion rates of patients under combination treatment
after second vaccine dose.

%
Study ES (95% Cl) Weight
BNT162b2 i
Le Bourgeois (2021) —— 0.83(0.75, 0.89)  13.36
Maneikis (2021) — 0.86 (0.79, 0.91) 13.54
Peeters (2021) : 0.82(0.52,0.95) 3.33
1
Ram (2021) — 0.76 (0.64, 0.84) 10.68
Redjoul (2021) — 0.78 (0.69, 0.86)  12.07
Subtotal (1*2 = 0.00%, p = 0.42) ¢ 0.82(0.78,0.86) 52.97
1
1
BNT162b2 / mRNA-1273 !
Greenberger (2021) “%  089(0.80,094) 11.17
Tamari (2021) '—%  089(0.83,0083) 1437
Subtotal (I"2= %, p=".) '<>  089(0.85093) 2554
BNT162b2 / mRNA-1273 / AD26.COV2.S '
Dhakal (2021) —_— 0.69 (0.58,0.79)  11.04
1
:
MRNA-1273 :
Jimenez (2021) —— 0.79(0.68,0.88)  10.45
1
i
1
Heterogeneity between groups: p = 0.001 !
Overall (1*2 =59.18%, p=0.01); ¢ 0.82 (0.78, 0.87) 100.00
T T T T T
0 25 5 75 1

Figure S29. Effect size for immune seroconversion rates of patients who underwent allogeneic stem
cell transplantation after second vaccine dose.
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Study

BNT162b2

Avivi (2021)

Herzog Tzarfati (2021)
Maneikis (2021)
Subtotal (1*2= %, p=.)

BNT162b2 / AZD1222
Bird (2021)

BNT162b2 / mRNA-1273
Tamari (2021)

Van Oekelen (2021)
Subtotal (1'2=%,p=)

BNT162b2 / mRNA-1273 / AD26.COV2.S
Dhakal (2021)

Thakkar (2021)

Subtotal (1"2=.%,p=.)

Heterogeneity between groups: p = 0.000
Overall (1*2 = 89.12%, p = 0.00);

%
ES (95% Cl) Weight
0.80(0.71,0.87) 13.37
0.81(0.60,0.92) 10.25
0.93(0.89,0.96) 13.98
0.86 (0.74,0.96) 37.60
0.54 (0.42,065) 12.93
0.87 (0.76,093) 1274
0.86 (0.79,0.91) 13.69
0.86(0.81,091) 2643
0.60 (0.45,0.73) 12.18
0.73 (0.54,0.86) 10.86
0.65(0.53,0.76) 23.04
0.78 (0.67,0.88)  100.00

Figure S30. Effect Size for immune seroconversion rates of patients who underwent autologous
stem cell transplantation after second vaccine dose.

Study

BNT162b2
1
Avivi (2021)

Herzog Tzarfati (2021)

Maneikis (2021)

Subtotal (I-squared = 76.6%, p = 0.014)

BNT162b2 / mRNA-1273
Tamari (2021)
Van Oekelen (2021)

Subtotal (I-squared = 0.0%, p = 0.850)

Overall (l-squared = 85.7%, p = 0.020)
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Figure S31. Relative Risk for immune seroconversion rates of patients who underwent allogeneic
stem cell transplantation after second vaccine dose.
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Figure S32. Effect Size for immune seroconversion rates in patients with hematological malignan-
cies who received first dose of BNT162B2 vaccine.



Cancers 2023, 15, x FOR PEER REVIEW 22 of 31

%
Study ES (95% ClI) Weight
Agha (2021) —0—: 0.44(0.29, 0.61) 273
Awivi (2021) : —— 0.78(0.71, 0.83) 312
Benda (2021) — 0.72(0.63, 0.79) 3.08
Benjamini (2021) —— : 0.43(0.38, 0.48) 3.18
Caocci (2021) —:-0— 0.65(0.43, 0.82) 247
Chowdhury (2021) ——T— 0.57 (0.37, 0.76) 2.50
Chung (2021) : - 0.70 (0.65, 0.74) 319
Del Poeta (2021) e SEmma 0.54 (0.40, 0.68) 285
Dhakal (2021) —0—:— 0.56 (0.45, 0.66) 299
Gastinne (2021) —— : 0.30 (0.15, 0.52) 247
Greenberg (2021) 1 — 0.95(0.78, 0.99) 252
Greenberger (2021) : - 0.74 (0.70, 0.76) 31
Gurion {2021) —_— : 0.51(0.44, 0.59) an
Herishanu (2021) —— 1 0.40(0.32, 0.47) 312
Herzog Tzarfati (2021) : — 0.75(0.70, 0.79) 37
Jimenez (2021) I 0.76 (0.71, 0.81) 315
Kastritis (2021) —_— : 0.26 (0.16, 0.40) 285
Le Bourgeois (2021) : —— 0.83(0.75, 0.89) 307
Malard (2021) —_ 0.47 (0.40, 0.54) 313
Maneikis (2021) - : 0.37 (0.34, 0.40) N
Marchesi (2021) —ol— 0.62 (0.55, 0.69) 313
Malica (2021) ——— 0.59 (0.47, 0.69) 297
Manin (2021) :: 0.60 (0.23, 0.88) 1.50
Nelli (2021) : - 0.90 (086, 0.92) 318
Ollila {2021) —_— 1 0.33(0.25, 0.43) 3.03
Pesters (2021) ——— : 0.29(0.18, 0.44) 281
Perry (2021) —_— 0.49 (0.41, 0.57) 3.10
Pimpinelli (2021) : —— 0.84 (0.75, 0.90) 303
Pimpinelli (2021k) : —_— 0.86 (0.72, 0.93) 281
Ram (2021) —— 0.65 (0.54, 0.75) 3.00
Redjoul (2021) : —_— 0.78 (0.69, 0.86) 3.02
Tamari (2021) : —— 0.85 (0.78, 0.90) 3in
Terpos (2021) —_— 0.51(0.42, 0.59) 3.09
Van Oekelen (2021) ! —— 0.81(0.75, 0.86) 312
Owerall ("2 =96.34%, p = 0.00) <> 0.63 (0.56, 0.69) 100.00

Figure S33. Effect Size of immune seroconversion rates in patients with hematological malignancies
who received second dose of BNT162B2.
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Figure S34. Effect Size for immune seroconversion rates of patients with solid tumors who received

first dose of BNT162B2 vaccine.
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Figure S35. Effect Size for immune seroconversion rates of patients with solid tumors who received

second dose of BNT162B2 vaccine.
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Figure S36. Effect Size for immune seroconversion rates of patients with hematological malignan-
cies after second mRNA-1273.
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Figure S37. Effect Size for immune seroconversion rates of patients with hematological malignan-
cies after second AZD1222.
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Figure S38. Effect Size for immune seroconversion rates of patients on active therapy with anti-
CD20 monoclonal antibodies after third vaccine dose.
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Figure S39. Effect Size for immune seroconversion rates of patients on active therapy with combi-
nation therapy after third vaccine dose.
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Figure S40. Effect Size for immune seroconversion rates of patients under active CAR-T cell therapy
after third vaccine dose.
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Figure S41. Effect Size for immune seroconversion rates of patients who underwent allogenic stem
cell transplant after third vaccine dose.



Cancers 2023, 15, x FOR PEER REVIEW 27 of 31

%
Study ES (95% CI) Weight
BNT162b2
Fenioux (2022) 1.00 (0.34, 1.00) 5.90

BNT162b2 / mRNA-1273

Abid (2022) —_— 0.41(0.23,0.61) 19.82
Ehmsen (2022) — 0.76 (0.61, 0.86) 22.91
Einarsdottir (2022) —_——=— 089 (0.67,0.97) 18.63
Kimura (2022) —é—O— 0.75(0.51, 0.90) 17.90
Subtotal (I"2=74.21%, p=0.01) <> 0.71(0.51, 0.88) 79.27
I
BNT162b2 / mRNA-1273 / Ad26.COV2.S E
Yang (2022) —4—i— 0.50(0.24, 0.76) 14.83
]
1
1
i
Heterogeneity between groups: p = 0.318 X
Overall (1*2=64.54%, p=0.01); <> 0.71(0.53, 0.87) 100.00
]
I
I

Figure S42. Effect Size for immune seroconversion rates of patients on treatment with steroids after
third vaccine dose.
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Figure S43. Effect Size for immune seroconversion rates of patients under venetoclax therapy after
third vaccine dose.
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Figure S44. Effect Size for immune seroconversion rates of patients on Bruton’s Tyrosine Kinase

inhibitors after third vaccine dose.
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Figure S45. Effect size for immune seroconversion rates of patients who underwent autologous stem
cell transplantation after third vaccine dose.
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Figure S46. Effect Size for immune seroconversion rates of patients with non-Hodgkin lymphoma
after third vaccine dose.
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Figure S47. Effect size of immune seroconversion rates of patients with chronic lymphocytic leuke-
mia after third vaccine dose.
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Figure S48. Effect Size of immune seroconversion rates of patients with multiple myeloma after
third vaccine dose.
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Figure S49. Effect Size for immune seroconversion rates of patients with hematological malignan-
cies who received BNT162B2 booster dose.
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Figure S50. Relative Risk of immune seroconversion rates of patients with hematological malignan-
cies who received a BNT162B2 booster vaccine dose.
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Figure S51. Effect Size of immune seroconversion rates of patients with solid tumors who received
a BNT162B2 booster vaccine dose.
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