
Short-term risk and long-term incidence rate of infection and malignancy with IL-23 inhibitors in adult patients 
with psoriasis and psoriatic arthritis: a systematic review and meta-analysis

Background

The risk of infection and
malignancy could be a major
concern of psoriasis patients
treated with IL-23 inhibitors,
particularly those who receive
long-term treatments. 

    Objective

Evaluate the short-term risk
and long-term incidence rate
(more than 52 weeks) of 
infection and malignancy
with IL-23 inhibitors in adult
patients with plaque psoriasis
(PsO) and psoriatic arthritis
(PsA).

NOTE: Weights are from random effects analysis
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Overall  (I-squared = 0.0%, p = 0.845)

2 years

4 years

McInnes, 2022 (DISCOVER-2)

Gooderham, 2022 (UltIMMa-1/2)

5 years

Reich, 2020 (reSURFACE 1/2)

Blauvelt, 2022 (VOYAGE 1/2)

Subtotal  (I-squared = 41.5%, p = 0.181)

3 years

Reich, 2020 (reSURFACE 1/2)

Subtotal  (I-squared = 0.0%, p = 0.742)

Reich, 2020 (VOYAGE 1/2)

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

Thaci, 2021 (reSURFACE 1/2)

Reich, 2020 (VOYAGE 1/2)

Thaci, 2021 (reSURFACE 1/2)

Study

Subtotal  (I-squared = 0.0%, p = 0.999)

McInnes, 2022 (DISCOVER-2)

Gooderham, 2022 (LIMMitless)

Subtotal  (I-squared = 16.2%, p = 0.303)

ID

McInnes, 2020 (DISCOVER-2)

Papp, 2021 (LIMMitless)

Coates, 2022 (COSMOS)
McInnes, 2020 (DISCOVER-2)

1 year

1.09 (0.96, 1.22)

1.00 (0.30, 2.30)

1.80 (0.88, 3.19)

1.12 (0.66, 1.59)

0.85 (0.62, 1.14)

1.05 (0.76, 1.35)

1.14 (0.67, 1.62)

1.33 (0.62, 2.04)

1.06 (0.66, 1.60)

1.20 (0.80, 1.61)

1.20 (0.80, 1.70)

1.15 (0.81, 1.58)

1.30 (0.90, 1.90)

Infection (per 100

1.13 (0.91, 1.36)

2.20 (1.10, 3.90)

1.10 (0.68, 1.68)

1.18 (0.68, 1.68)

PYs) (95% CI)

1.24 (0.26, 3.63)

1.20 (0.84, 1.65)

0.80 (0.10, 2.80)
1.26 (0.26, 3.69)

Serious

100.00

1.73

1.30

8.02

25.66

41.16

7.69

3.45

7.85

10.57

8.56

11.70

6.94

%

34.35

0.88

6.94

10.47

Weight

0.61

10.57

0.95
0.59
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0-3.9 0 3.9

NOTE: Weights are from random effects analysis
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Overall  (I-squared = 98.6%, p = 0.000)

McInnes, 2020 (DISCOVER-2)

McInnes, 2022 (DISCOVER-2)

Coates, 2022 (COSMOS)

Reich, 2020 (reSURFACE 1/2)

McInnes, 2020 (DISCOVER-2)

3 years

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

Reich, 2020 (reSURFACE 1/2)

Subtotal  (I-squared = 0.0%, p = 0.854)

2 years

ID

Subtotal  (I-squared = 99.2%, p = 0.000)

McInnes, 2022 (DISCOVER-2)

1 year

Study

48.50 (31.76, 65.24)

34.09 (26.42, 43.29)
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Weight
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0-85.7 0 85.7

A B

Study

Common effect model
Random effects model
Heterogeneity: I2 = 0%, τ2 = 0, p = 0.96

Gordon, 2015 (NCT01483599)
Reich, 2017 (VOYAGE 2)
Ohtsuki, 2018 (NCT02325219)
Deodhar, 2020 (DISCOVER−1)
Mease, 2020 (DISCOVER−2)
Coates, 2022 (COSMOS)
Gordon, 2018 (UltIMMa−1)
Gordon, 2018 (UltIMMa−2)
Blauvelt, 2020 (NCT02672852)
Kristensen, 2022 (KEEPsAKE 1)
Ostor, 2022 (KEEPsAKE 2)
Papp, 2015 (NCT01225731)
Reich, 2017 (reSURFACE 1)
Reich, 2017 (reSURFACE 2)

Events

2
1
1
0
4
1
1
3
1
5
2
1
2
1

Total

5024

207
494
128
255
493
189
304
294
407
483
224
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617
621

Experimental
Events

0
1
1
2
1
0
0
0
1
6
5
0
0
1

Total

2177

42
248

64
126
246

96
102

98
100
481
219

45
154
156

Control

0.01 0.1 1 10 100

Risk Ratio RR

0.68
0.66

1.02
0.50
0.50
0.10
2.00
1.53
1.01
2.34
0.25
0.83
0.39
0.44
1.25
0.25

95%−CI

[0.38;  1.22]
[0.36;  1.24]

[0.05; 20.95]
[0.03;  7.99]
[0.03;  7.86]
[0.00;  2.05]

[0.22; 17.76]
[0.06; 37.15]
[0.04; 24.60]
[0.12; 44.93]
[0.02;  3.89]
[0.25;  2.70]
[0.08;  1.99]

[0.02; 10.70]
[0.06; 25.92]
[0.02;  3.99]

(common)

100.0%
−−

3.2%
5.1%
5.1%

12.7%
5.1%
2.5%
2.8%
2.9%
6.1%

22.9%
19.2%

3.3%
3.0%
6.1%

Weight
(random)

−−
100.0%

4.3%
5.1%
5.1%
4.2%
8.2%
3.8%
3.8%
4.5%
5.1%

28.0%
14.7%

3.8%
4.2%
5.1%

Weight

Study

Common effect model
Random effects model
Heterogeneity: I2 = 0%, τ2 = 0, p = 0.68

Gordon, 2015 (NCT01483599)
Blauvelt, 2017 (VOYAGE 1)
Reich, 2017 (VOYAGE 2)
Ohtsuki, 2018 (NCT02325219)
Deodhar, 2018 (NCT02319759)
Deodhar, 2020 (DISCOVER−1)
Mease, 2020 (DISCOVER−2)
Coates, 2022 (COSMOS)
Gordon, 2018 (UltIMMa−1)
Gordon, 2018 (UltIMMa−2)
Blauvelt, 2020 (NCT02672852)
Reich, 2017 (reSURFACE 1)
Reich, 2017 (reSURFACE 2)

Events

41
85

106
33
16
64
89
40
75
56
70
69
76

Total

4438

207
329
494
128
100
255
493
189
304
294
407
617
621

Experimental
Events

6
44
46
14
10
32
45
19
17
9

18
17
12

Total

1655

42
174
248
64
49

126
246
96

102
98

100
154
156

Control

0.5 1 2

Risk Ratio RR

1.13
1.11

1.39
1.02
1.16
1.18
0.78
0.99
0.99
1.07
1.48
2.07
0.96
1.01
1.59

95%−CI

[1.00; 1.28]
[0.98; 1.25]

[0.63; 3.05]
[0.75; 1.40]
[0.85; 1.58]
[0.68; 2.04]
[0.38; 1.60]
[0.68; 1.43]
[0.71; 1.36]
[0.66; 1.74]
[0.92; 2.38]
[1.07; 4.04]
[0.60; 1.53]
[0.61; 1.67]
[0.89; 2.85]

(common)

100.0%
−−

2.5%
14.3%
15.2%
4.6%
3.3%

10.6%
14.9%
6.3%
6.3%
3.3%
7.2%
6.7%
4.8%

Weight
(random)

−−
100.0%

2.4%
15.2%
15.5%
5.0%
3.0%

11.1%
14.3%
6.3%
6.6%
3.4%
6.8%
6.0%
4.4%

Weight

Study

Common effect model
Random effects model
Heterogeneity: I2 = 0%, τ2 = 0, p = 0.99

Blauvelt, 2017 (VOYAGE 1)
Ohtsuki, 2018 (NCT02325219)
Deodhar, 2020 (DISCOVER−1)
Mease, 2020 (DISCOVER−2)
Coates, 2022 (COSMOS)
Gordon, 2018 (UltIMMa−1)
Gordon, 2018 (UltIMMa−2)
Blauvelt, 2020 (NCT02672852)
Kristensen, 2022 (KEEPsAKE 1)
Ostor, 2022 (KEEPsAKE 2)
Reich, 2017 (reSURFACE 1)

Events

1
1
1
1
1
1
1
3
0
1
2

Total

3727

329
128
255
493
189
304
294
407
483
224
621

Experimental
Events

0
0
0
1
0
1
0
0
2
1
0

Total

1862

174
64

126
246

96
102

98
100
481
219
156

Control

0.01 0.1 1 10 100

Risk Ratio RR

0.87
0.88

1.59
1.51
1.49
0.50
1.53
0.34
1.00
1.73
0.20
0.98
1.26

95%−CI

[0.37;  2.04]
[0.35;  2.18]

[0.07; 38.80]
[0.06; 36.45]
[0.06; 36.20]
[0.03;  7.94]

[0.06; 37.15]
[0.02;  5.32]

[0.04; 24.43]
[0.09; 33.15]
[0.01;  4.14]

[0.06; 15.53]
[0.06; 26.09]

(common)

100.0%
−−

5.8%
5.9%
5.9%

11.8%
5.8%

13.2%
6.6%
7.1%

22.1%
8.9%
7.0%

Weight
(random)

−−
100.0%

8.1%
8.1%
8.1%

10.7%
8.1%

10.8%
8.1%
9.4%
8.9%

10.8%
9.0%

Weight

Results

The present study included 14 randomized placebo-
controlled studies (including 7,853 patients) and 9 
extension trials (including 27440.2 patient-years, PYs). 
The pooled risk ratios (RRs) for short-term risk of serious 
infection or malignancy  were not increased with IL-23 
inhibitors, though overall infection was moderately 
increased. Long-term incidence rate was 1.09/100PYs of
serious infection, 48.50/100PYs of overall infection, 
0.40/100PYs of non-melanoma skin cancer (NMSC), 
and 0.54/100PYs of malignancies excluding NMSC. 
The incidence rates seemed not increased with the 
duration prolonged.  

    Study information

Author: Shuwei Wu
-Department of Dermatology, West 
China Hospital, Sichuan University, 
Chengdu 610041, China

PROSPERO registration number: 
CRD42022363127 

    Conclusion
Our study supports that IL-23 inhibitors can be safely 
used for PsO and PsA, regardless of the treatment
durations. However, careful monitoring is warranted 
for overall infection following IL-23 inhibitors.

Figure 1. The pooled RR for the short-term risk of serious infection

Figure 2. The pooled RR for the short-term risk of overall infection

Figure 3. The pooled RR for the short-term risk of malignancy

Figure 4. The pooled long-term exposure-adjusted incidence rate (EAIR) stratified
by duration of (A) serious infection; (B) overall infection 

Figure 5. The pooled long-term exposure-adjusted incidence rate (EAIR) stratified
by duration of (A) NMSC; (B) malignancy excluding NMSC 

NOTE: Weights are from random effects analysis
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Overall  (I-squared = 0.0%, p = 0.855)

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

Thaci, 2021 (reSURFACE 1/2)

2 years

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

Blauvelt, 2022 (VOYAGE 1/2)

Gooderham, 2022 (UltIMMa-1/2)

Study

5 years

Subtotal  (I-squared = 0.0%, p = 0.895)

Thaci, 2021 (reSURFACE 1/2)

ID

Subtotal  (I-squared = 11.5%, p = 0.335)
Reich, 2020 (VOYAGE 1/2)

Reich, 2020 (reSURFACE 1/2)
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Gooderham, 2022 (LIMMitless)
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Subtotal  (I-squared = .%, p = .)
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Weight
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Heterogeneity between groups: p = 0.187
Overall  (I-squared = 0.0%, p = 0.451)

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

Subtotal  (I-squared = 0.0%, p = 0.582)

Subtotal  (I-squared = 0.0%, p = 0.394)

1 year

Reich, 2020 (reSURFACE 1/2)

Subtotal  (I-squared = 0.0%, p = 0.767)

Thaci, 2021 (reSURFACE 1/2)
Blauvelt, 2022 (VOYAGE 1/2)

Study

5 years

ID

4 years

Reich, 2020 (VOYAGE 1/2)
McInnes, 2022 (DISCOVER-2)

Reich, 2020 (VOYAGE 1/2)

Gooderham, 2022 (LIMMitless)

Thaci, 2021 (reSURFACE 1/2)
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Subtotal  (I-squared = 7.1%, p = 0.341)

Papp, 2021 (LIMMitless)
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McInnes, 2020 (DISCOVER-2)
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0.83 (-0.16, 1.82)
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0.29 (0.08, 0.50)

0.55 (0.22, 0.88)

0.46 (0.30, 0.63)
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