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Dear Editor,

There are concerns that immunomodulatory therapies may increase the risks of developing basal cell carcinoma 

(BCC) and cutaneous squamous cell carcinoma (SCC) in patients with moderate-severe psoriasis1. A systematic 

review showed that psoriasis patients were significantly more likely to develop SCC than the general population2, 

though included studies lacked adequate comparator cohorts and adjustment for relevant confounding factors1,2 

including heterogeneity between BCC and SCC in association with phototherapy and immunomodulatory therapies3,4 

and lacked data on newer biologic therapies. We therefore followed-up a large prospective patient cohort to 

determine whether the risks of developing BCC and SCC are increased in patients with psoriasis receiving biologic 

therapy compared with those treated with non-biologic systemic therapies only. 

The British Association of Dermatologists Biologics and Immunomodulators Register (BADBIR) is a 

prospective pharmacovigilance register recruiting patients with moderate-to-severe psoriasis, treated with 

immunomodulatory therapies in 169 dermatology centres across the UK and Republic of Ireland since 2007. Patients 

in BADBIR with chronic plaque psoriasis receiving their first biologic therapy in the biologic cohort or as biologic-

naïve in the non-biologic systemic cohort, who had no personal history of cancer including BCC and SCC, and at least 

one follow-up were included. Incident BCC and SCC were identified using the terms “Basal cell carcinoma”, 

“Squamous cell carcinoma”, and “Squamous cell carcinoma of the skin” (“Bowen’s disease” was excluded). 

Propensity score-weighted Cox-proportional hazard models were used to estimate the adjusted hazard 

ratios (aHRs) for incident BCC and SCC. Confounding factors included age, sex, Fitzpatrick skin type, previous 

acitretin, previous ciclosporin, and number of courses received of psoralen and ultraviolet-A (PUVA) and narrowband 

ultraviolet-B (NB-UVB). Missing data for previous PUVA and NB-UVB were accounted for using a multiple imputation 

model of 20 datasets. 

In total, 14,800 patients from BADBIR were included with 9,398 (63%) registered to the biologic cohort 

contributing 41,297 person-years of follow-up, and 5402 (37%) to the non-biologic systemic cohort contributing 

16,600 person-years (Table 1). Differences between patients in the biologic and non-biologic cohorts were modest 

with longer disease duration and median follow-up time, higher body mass index, and higher prevalence of psoriatic 

arthritis in the biologic cohort (Table 1). 

 In the biologic cohort, 70 patients (0.7%) developed only BCC during follow-up, 39 (0.4%) only SCC, and a 

further 5 developed both BCC and SCC. In the non-biologic systemic cohort, 18 patients (0.3%) developed only BCC, 9 

(0.2%) developed only SCC, and 3 developed BCC and SCC. The risks of developing BCC (aHR 1.20, 95% confidence 

interval [CI] 0.71, 2.04) and SCC (aHR 1.19, 95% CI 0.59, 2.40) on biologic therapy were not significantly elevated 

when compared to non-biologic systemic therapies. Among several pre-specified sensitivity analyses, patients, ≥60 

years of age at registration, treated with biologics vs other systemic therapies were at increased risk of SCC (aHR 

1.81, 95% CI 1.23-2.67). 

In this real-world, prospective study of patients with moderate-to-severe psoriasis, our findings offer 

reassurance that there is no substantial increase in risk of BCC or SCC in the short- to medium-term following 

treatment with biologic therapy compared to non-biologic systemic therapy. Given the limited number of events, A
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despite 58,527 person years of follow-up, we cannot be certain that there is not a small increase in risk of BCC or 

SCC, and thus further follow-up is required. BADBIR continues to accrue data and will report longer term risk 

estimates in due course.

Data Availability: Data presented in this paper can be made available by application. Please follow the steps under “Data 

Requests” on the BADBIR website: http://www.badbir.org/Publications/ 
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Table 1 Baseline Characteristics

Characteristic Biologic cohort Non-biologic systemic cohort

Number patients, n (%) 9398 (63) 5402 (37)

Total person-years of follow-up 41,297 16,600

Median time in study, years (IQR) 4.1 (2.2, 6.3) 2.5 (1.2, 4.4)

Median age, years (IQR) 44 (34, 53) 43 (32, 53)

Females, n (%) 3796 (40) 2386 (44)

Psoriatic arthritis, n (%) 2001 (21) 564 (10)

Median baseline PASI (IQR) 14 (11, 20) 14 (11, 19)

Missing, n (%) 209 (2) 145 (2)

Median baseline DLQI (IQR) 16 (10, 23) 15 (11, 21)

Missing, n (%) 2087 (22) 1227 (13)

Median BMI, kg/m2 (IQR) 30 (26, 35) 29 (25, 34)

Missing, n (%) 598 (6) 417 (4)

Median disease duration, years (IQR) 19 (11, 29) 16 (8, 26)

Missing, n (%) 69 (1) 23 (0)

Median previous systemics (IQR) 2 (1, 3) 1 (0, 1)

Previous acitretin, n (%) 4170 (44) 1250 (23)

Previous ciclosporin, n (%) 5417 (58) 992 (18)

Previous PUVA, n (%) 2455 (26) 1144 (21)

Median PUVA courses (IQR) 1 (1, 2) 1 (1, 2)

Missing, n (%) 573 (23) 221 (19)

Previous ciclosporin & PUVA, n (%) 1448 (15) 219 (4)

Previous NB-UVB, n (%) 5703 (61) 3410 (63)

Median NB-UVB courses (IQR) 1 (1, 3) 1 (1, 2)

Missing, n (%) 919 (16) 416 (12)

Ethnicity, n (%)

Caucasian 8493 (90) 4801 (89)

Non-Caucasian 902 (10) 601 (11)

Fitzpatrick Skin Type, n (%)

1 - Burns easily, never tans 1207 (13) 612 (11)

2 - Burns easily, tans minimally 2786 (30) 1475 (27)

3 - Burns moderately, tans gradually 2661 (28) 1604 (30)

4 - Burns minimally, tans well 1813 (19) 1099 (20)

5 - Rarely burns, tans profusely 689 (7) 427 (8)A
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6 - Never burns, deeply pigmented 163 (2) 135 (3)

Missing 79 (1) 50 (1)

Smoking history, n (%)

Ever smoked 5569 (59) 3322 (62)

Never smoked 3829 (41) 2080 (39)

Lived in a tropical country, n (%) 1109 (12) 681 (13)

Outdoor occupation, n (%) 2844 (30) 1603 (30)

Abbreviations: number (n); basal cell carcinoma (BCC); squamous cell carcinoma (SCC); inter-quartile range (IQR); 

Psoriasis Area and Severity Index (PASI); Dermatology Life Quality Index (DLQI); body mass index (BMI); psoralen-

ultraviolet A (PUVA); narrowband ultraviolet B (NB-UVB).
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