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Cutaneous malignancy after biologic
therapy for inflammatory disease: An

active comparator, retrospective
cohort study
Kyle C. Lauck, MD,a Areeba Ahmed, BS,b Michael J. Davis, MD,c M. Laurin Council, MD, MBA,d

Kishwer Nehal, MD,c and Murad Alam, MD, MBA, MSCIb
Background: The role biologics play in skin cancer among patients with inflammatory disease (ID) is
uncertain. Skin cancer risk in patients with ID is elevated regardless of therapy, and there is a paucity of
longitudinal data evaluating biologics that accounts for these ID-related confounders.
Objective: To assess the risk of cutaneous malignancy after biologic therapy for ID using head-to-head
comparisons to control confounding risks of ID.
Methods: Data from 1,759,200 patients (2004-2024) with psoriasis, rheumatoid arthritis, and inflammatory
bowel disease in the TriNetX network were analyzed. The risk of cutaneous malignancy was calculated
after exposure to biologic therapy. Propensity score matching was implemented to control for
confounders.
Results: A total of 212,632 (12.1%) patients were prescribed biologics for ID. Risk analysis demonstrated a
small but significant elevation in absolute risk of nonmelanoma skin cancer driven predominately by
patients exposed to tumor necrosis factor inhibitors. No other agents analyzed individually demonstrated
significant risk elevations.
Limitations: Limitations include a retrospective approach and inherent errors/underreporting in electronic
medical records.
Conclusion: This study confirms the association of tumor necrosis factor inhibitors with nonmelanoma
skin cancer. Other biologics including interleukin and Janus kinase inhibitors may contribute minimally to
skin cancer risk in ID. These differences underscore the care and personalized approach necessary in
biologic selection for patients with ID. ( J Am Acad Dermatol 2025;93:724-32.)

Key words: biologic therapy; cutaneous malignancy; inflammatory bowel disease; Janus kinase inhibitors;
psoriasis; rheumatoid arthritis.
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INTRODUCTION
Psoriasis, rheumatoid arthritis (RA), and inflam-

matory bowel disease (IBD) are inflammatory dis-
eases (IDs) with overlapping immunogenetic
profiles and therapeutic modalities.1-3 Traditional
systemic therapies utilized in these diseases such as
methotrexate, calcineurin inhibitors, and thiopurines
CAPSULE SUMMARY

d This study demonstrates an association
between tumor necrosis a inhibitors and
skin cancer in patients with
inflammatory disease. It also finds that
other biologics have variable or
potentially protective relationships with
skin cancer.

d These nuances advocate for a
personalized approach to biologic
selection, which accounts for potential
carcinogenic risks.
exert their therapeutic effect
via immune suppression.
These agents have an estab-
lished association with cuta-
neous malignancy, including
squamous cell carcinoma
(SCC), basal cell carcinoma
(BCC), and malignant mela-
noma (MM).3-13

Over the past decade, tar-
geted biologic agents have
come to the forefront as com-
mon, if not first-line systemic
therapies for many IDs and
now include cytokine inhibi-
tors blocking tumor necrosis
factor (TNF) and interleukins

(IL), costimulation blockers, integrin inhibitors, and
Janus kinase inhibitors (JAKis). The relationship that
these agents have with subsequent cutaneous malig-
nancy is less understood than traditional immuno-
modulatory agents. Large studies evaluating TNF
inhibitors (TNFis) have yielded variable results, some
demonstrating elevated risks of skin cancer.14-23 More
limited but heterogeneous data are available for
costimulation blockers,24,25 integrin,26,27 IL,28-30 and
JAKis.31-38 The unifying confounder in these studies is
that patients with psoriasis, RA, and IBD experience
higher rates of skin cancer regardless of therapeutic
exposure.19,28,39 To date, few studies have examined
the risk of skin cancer in these populations after
exposure to biologics in a head-to-head manner that
accounts for this confounder of underlying skin cancer
risk experienced by these patients. Here, we evaluate
the risk of skin cancer after biologic therapy for
psoriasis, RA, and IBD cohorts in a common global
patient network utilizing amatched, active comparator
model to control for potential underlying confounders.
METHODS
Study design and database

A global, retrospective cohort study was performed
following previously published protocols and
Strengthening the Reporting of Observational Studies
in Epidemiology guidelines.40-44 This study utilized
data from the TriNetX network, a federated health care
research network containing real-time deidentified
Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of H
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electronic medical record codes from 130 million
patients in over 110 health care organizations.

Study population
Data for this study were collected from

the Global Collaborative Network in TriNetX
(2004-2024). All adult patients were screened for
ealth and Social Security de Clinica
ación. Copyright ©2025. Elsevier 
the presence of the
International Classification
of Disease 10th edition
code for psoriasis (L40), RA
(M05, M06.0, M06.9), or IBD
defined as either Crohn’s
disease (K50) or ulcerative
colitis (K51). We identified
698,891 patients with psoria-
sis, 835,007 with RA, and
666,517 with IBD with the
following geographic origins:
32% Northeastern United
States, 27% Southern United
States, 12% Midwestern
United States, 10% Western
United States, 15% outside
the United States, and 4% unknown. Patients with
any history of HIV, organ transplant, or extracuta-
neous malignancy (active or any history) were
excluded in order to control the confounders of
immunosuppression and malignancy, including he-
matologic/lymphoid malignancy.

For head-to-head analysis of individual ID, pa-
tients with a history of disease from one of the 2 other
branches were excluded to avoid overlap (ie, pa-
tients with a history of both psoriasis and RA were
excluded). For the psoriasis cohort, patients with a
history of psoralen plus UV-A therapywere excluded
(n = 1157). This left 544,328 patients with psoriasis,
618,207 patients with RA, and 526,869 patients with
IBD for inclusion in the primary analysis
(Supplementary Fig. 1, available via Mendeley at
https://doi.org/10.17632/ckhpky6dk8.1).

These 3 ID cohorts were each split in 2 branches:
those prescribed biologic therapy within 1 month of
diagnosis of their respective disease and those
patients with no history of exposure to these
medications. One-month postdiagnosis was selected
as a timeline to ensure specificity in the patient’s
respective ID being the indication for their biologic
prescription. Biologic medications included in this
analysis were costimulation blockers, TNF, IL, integ-
rin, and JAKis (Supplementary Table I, available via
Mendeley at https://doi.org/10.17632/ckhpky6dk8.
1). Importantly, in subanalysis comparing different
biologic exposures, a principle of strict mutual
exclusivity was applied with regard to the biologic
lKey.es por Elsevier en septiembre 08, 
Inc. Todos los derechos reservados.
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Abbreviations used:

ARI: absolute risk increase
BCC: basal cell carcinoma
IBD: inflammatory bowel disease
ID: inflammatory disease
IL: interleukin
ILi: interleukin inhibitor
JAKi: Janus kinase inhibitor
MM: malignant melanoma
NMSC: nonmelanoma skin cancer
PSM: propensity score matching
RA: rheumatoid arthritis
SCC: squamous cell carcinoma
TNF: tumor necrosis factor
TNFi: tumor necrosis factor inhibitor
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class, and any patient with a history of exposure to
multiple biologic classes was excluded. This ensured
the biologic subanalysis only analyzed patients with
exposure to 1 class of biologic.

Statistical analysis
An analysis of measures of risk was performed

calculating the risk of developing SCC, BCC, or MM
any time after the index event defined here as the
prescription of biologic. This analysis was repeated
for biologic-na€ıve patients with the index event
defined as the first diagnosis of their respective
disease. Outcomes prior to the index events were
excluded.

Prior to all risk analyses, propensity score match-
ing (PSM) was performed to balance the cohort and
adjust for potential confounders, such as previous
therapy and disease severity. Covariates included
were as follows: age at index, gender, race, ethnicity,
tobacco use, history of autoimmune and other
inflammatory disorders, radiation therapy, and his-
tory of exposure to the following therapeutic agents:
systemic glucocorticoids, tacrolimus, cyclosporine,
azathioprine, mycophenolate mofetil, sirolimus,
everolimus, cyclophosphamide, methotrexate, ritux-
imab, alemtuzumab, and ibrutinib.

The incidence of prescriptions for each biologic
class in our analyzed population was also calculated
from 2004 through 2023 to provide an approxima-
tion of therapeutic durations.

Statistical analyses were performed using the
TriNetX platform software, which is maintained and
updated in real-time alongside its research network
(TriNetX LLC). Statistical significance was defined at
2-tailed P-values\ .05.

RESULTS
Patient selection and prescription incidence

Of the 1,795,200 patients with ID analyzed, the
average age was 51.9 years (SD 18.6), with RA
Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of H
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constituting the oldest portion of the cohort (mean
age 59.3) followed by psoriasis (49.7) and IBD (45.9)
(Table I). The majority of patients were women
(59.9%) and Caucasian (63.3%). The RA cohort
contained the highest relative proportion of patients
with Black or African American race (10.8%) and
Latino ethnicity (6.7%), respectively.

Measuring from 2004, TNFis were the first class to
have a notable number of prescriptions with over
1000 from 2004-2005 (Fig. 1). TNFis also had the
highest incidence of prescriptions of any analyzed
class with 178,944 prescriptions from 2004 to 2023.
Of note, JAKis were the most recent of the analyzed
classes to be used with the first documented pre-
scription in 2012 (Fig. 1).

Risk of cutaneous malignancy
A total of 212,632 (12.1%) patients were prescribed

biologic agents. Of those patients, 2424 (1.1%) went
on to be diagnosed with BCC, 1309 (0.61%) with SCC,
and 519 (0.24%) with MM (Table II). After PSM, the
absolute risk increase (ARI) for all patients with ID
exposed to any biologic when compared to biologic-
na€ıve patients was as follows: 0.23% for BCC (0.16%,
0.29%; P \ .0001), 0.10% for SCC (0.06%, 0.15%;
P \ .0001), and 0.03% for MM (�0.001%, 0.06%;
P = .0621) (Table III).

Biologic agent
Overall, in our combined cohort that included

patients from any of the 3 ID branches (those with
psoriasis or RA or IBD), patients exposed to TNFi
went on to have the largest number of skin cancers
relative to patients exposed to other biologic classes.
One thousand two hundred fifty-two (1.12%) TNFi
patients experienced BCC, 622 (0.56%) SCC, and 231
(0.21%) MM (Table II). For patients exposed to TNFi,
ARI of cutaneous malignancy after PSM when
compared to biologic-na€ıve patients was as follows:
0.32% for BCC (0.23%, 0.40%; P\ .0001), 0.09% for
SCC (0.03%, 0.15%; P = .0042), and 0.02% for MM
(�0.02%, 0.06%; P = .329) (Table III). For patients
exposed to other biologic classes, including IL
inhibitor (ILi), costimulation blocker, integrin inhib-
itor, and JAKi, none experienced an ARI of statistical
significance for BCC, SCC, or MMwhen compared to
biologic-na€ıve patients (Table III).

ID
Patients with psoriasis experienced the highest

relative frequency of skin cancer of any ID branch
regardless of biologic exposure, with 7326 (2.57%)
experiencing BCC, 4327 (1.49%) experiencing SCC,
and 1561 (0.52%) experiencing MM (Table II). After
psoriasis, patients with RA had the next highest rate
ealth and Social Security de ClinicalKey.es por Elsevier en septiembre 08, 
ación. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.



Fig 1. Incidence of biologic prescriptions for inflammatory disease patients: 2004-2023.

Table I. Baseline characteristics of analyzed populations

Demographic variables Psoriasis Rheumatoid arthritis Inflammatory bowel disease

All adult patients with

outpatient visit

Mean age 6 SD (y) 49.7 6 17.9 59.3 6 16.1 45.9 6 19.3 46.3 6 20.4
Categorical covariates n % n % n % n %

Gender
Male 252,973 42.99% 147,550 22.88% 239,573 43.38% 10,038,025 41.64%
Female 311,468 52.93% 476,520 73.90% 291,768 52.83% 13,143,604 54.53%

Race
White 389,144 66.13% 381,526 59.16% 357,003 64.65% 15,553,766 64.53%
Black or African American 26,259 4.46% 69,901 10.84% 39,343 7.12% 2,963,146 12.29%
Asian 25,093 4.26% 25,840 4.01% 13,366 2.42% 892,082 3.7%
American Indian or
Alaska Native

1805 0.31% 2902 0.45% 1195 0.22% 67,479 0.28%

Native Hawaiian or
Other Pacific Islander

1790 0.30% 1469 0.23% 912 0.16% 91,592 0.38%

Ethnicity
Latino 31,415 5.34% 42,800 6.64% 21,834 3.95% 2,386,127 9.9%
Non-Latino 350,600 59.58% 358,475 55.59% 318,596 57.69% 17,178,964 71.27%

Percentages will not add up to 100% as certain patients did not have all demographics denoted comprehensively in their medical records.
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of cutaneous malignancy followed by patients with
IBD (Table II).

On risk analysis stratified by ID, patients with
psoriasis did not experience a statistically signifi-
cant ARI for any cutaneous malignancy in the
biologic-exposed cohort compared to biologic-
na€ıve cohort (Table III). For patients with RA, a
statistically significant ARI of 0.17% for BCC was
Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of H
2025. Para uso personal exclusivamente. No se permiten otros usos sin autoriz
found in patients with RA exposed to any biologic
agent compared to their biologic-na€ıve counter-
parts (95% CI 0.061%, 0.29%; P = .0028) (Table III).
An inverse relationship was noted in patients with
RA exposed to ILi and JAKi, where the absolute risk
of BCC was significantly decreased in ILi and JAKi
patients compared to biologic-na€ıve patients with
RA (Table III).
ealth and Social Security de ClinicalKey.es por Elsevier en septiembre 08, 
ación. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.



Table II. Frequency of cutaneous malignancy in patients with psoriasis, rheumatoid arthritis, and inflammatory
bowel disease

Population Biologic exposure

Skin cancer subtype

Basal cell carcinoma Squamous cell carcinoma Malignant melanoma

n

absolute

risk n

absolute

risk n

absolute

risk

Combined none (n = 1,546,568) 15,775 1.02% 9262 0.60% 3652 0.24%
any agent (212,632) 2424 1.14% 1309 0.61% 519 0.24%
TNFi (111,786) 1252 1.12% 622 0.56% 231 0.21%
ILi (33,049) 271 0.82% 166 0.50% 57 0.171
Costim. blocker (6190) 78 1.26% 41 0.65% 19 0.30%
Integrin inhibitor (234) 1 # (n) # 10 * 1 # (n) # 10 * 1 # (n) # 10 *
JAKi (10,405) 77 0.74% 56 0.53% 12 0.11%

Psoriasis None (493,088) 6706 1.36% 3970 0.80% 1444 0.29%
Any agent (51,240) 620 1.21% 357 0.69% 117 0.23%
TNFi (18,667) 224 1.20% 120 0.64% 30 0.16%
ILi (18,500) 185 1.00% 113 0.61% 41 0.22%
Costim. blocker (144) 1 # (n) # 10 * 1 # (n) # 10 * 1 # (n) # 10 *
Integrin inhibitor (62) 0 0% 0 0% 0 0%
JAKi (657) 1 # (n) # 10 * 1 # (n) # 10 * 1 # (n) # 10 *

Rheumatoid arthritis None (551,000) 4408 0.80% 2649 0.48% 1099 0.20%
Any agent (67,207) 746 1.11% 406 0.60% 166 0.246
TNFi (30,885) 349 1.13% 165 0.53% 65 0.21%
ILi (4151) 22 0.53% 17 0.41% 1 # (n) # 10 *
Costim. blocker (5614) 64 1.14% 37 0.65% 15 0.27%
Integrin inhibitor (48) 0 0% 0 0% 0 0%
JAKi (7875) 63 0.80% 43 0.55% 1 # (n) # 10 *

Inflammatory
bowel disease

None (453,049) 3715 0.82% 2071 0.46% 903 0.20%
Any agent (73,820) 657 0.89% 296 0.40% 149 0.20%
TNFi (5263) 60 1.14% 27 0.51% 12 0.23%
Ili (8043) 37 0.46% 19 0.24% 1 # (n) # 10 *
Costim. blocker (27) 0 0% 0 0% 0 0%
Integrin inhibitor (104) 0 0% 0 0% 10 9.62%
JAKi (1287) 1 # (n) # 10 * 1 # (n) # 10 * 1 # (n) # 10 *

Costim. blocker, Costimulation blocker; ILi, interleukin inhibitor; JAKi, Janus kinase inhibitor; TNFi, tumor necrosis factor inhibitor.

*Cohorts with 1 # n # 10 patients are not specified for the purposes of deidentification; due to this limitation, absolute risk cannot

accurately be calculated.
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For patients with IBD exposed to any biologic, the
following statistically significant ARIs were noted
when compared to biologic-na€ıve patients with IBD:
0.28% for BCC in patients exposed to any biologic
(0.19%, 0.37%; P\ .0001), 0.09% for SCC in patients
exposed to any biologic (0.029%, 0.159%; P = .0047),
0.60% for BCC in patients exposed to TNFi (0.24%,
0.97%; P = .0013), and 0.26% for SCC in patients
exposed to TNFi (0.016%, 0.50%; P = .0369) (Table
III). One significant inverse relationship was noted in
this cohort, with patients with IBD exposed to ILi
having a reduction in absolute risk compared to
biologic-na€ıve patients (Table III).

DISCUSSION
The present study represents one of the largest

analyses of cutaneous malignancy after biologic
Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of H
2025. Para uso personal exclusivamente. No se permiten otros usos sin autoriz
exposure, analyzing over 1.7 million patients.
Demographically, the cohorts aligned with estab-
lished epidemiology for their respective ID in that
patients with IBD represented the youngest cohort
(mean age 45.9) and RA represented the oldest
(mean age 59.3).45,46

Risk of cutaneous malignancy
The risk of skin cancer in patients with ID can be

difficult to cf given potential confounders, such as
immunosuppressive therapy and disease-specific
factors. From the outset, we aimed to mitigate these
confounders by analyzing patients in a head-to-head
fashion against others with their analogous ID while
matching for prior immunosuppressive therapy.

The primary finding of this study was that patients
with psoriasis, RA, or IBD who were exposed to any
ealth and Social Security de ClinicalKey.es por Elsevier en septiembre 08, 
ación. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.



Table III. Propensity score matched skin cancer risk differences in biologic-exposed vs na€ıve patients

Population comparisons Malignancy

Combined Psoriasis Rheumatoid arthritis

Inflammatory

bowel disease

Absolute risk increase; (95% CI); P-value

Any biologic vs
biologic na€ıve

BCC 0.23% �0.08 0.17% 0.28%
(0.16%, 0.29%) (�0.22%, 0.07%) (0.061%, 0.29%) (0.19%, 0.37%)
P\ .0001 P = .3112 P = .0028 P\ .0001

Squamous cell
carcinoma

0.10% 0.01% 0.07% 0.09%
(0.06%, 0.15%) (�0.097%, 0.12%) (�0.014%, 0.16%) (0.029%, 0.159%)
P\ .0001 P = .8698 P = .1017 P = .0047

Malignant
melanoma

0.03% �0.07% 0.05% 0.04%
(�0.001%, 0.06%) (�0.13%, 0.001%) (�0.011%, 0.1%) (�0.007%, 0.085%)

P = .0621 P = .0543 P = .113 P = .0955
TNF inhibitor vs
biologic na€ıve

BCC 0.32% �0.07% 0.15% 0.60%
(0.23%, 0.40%) (�0.3%, 0.165%) (�0.01%, 0.319%) (0.24%, 0.97%)
P\ .0001 P = .5684 P = .0658 P = .0013

Squamous cell
carcinoma

0.09% �0.10% �0.01% 0.26%
(0.03%, 0.15%) (�0.27%, 0.075%) (�0.12%, 0.11%) (0.016%, 0.50%)

P = .0042 P = .2692 P = .8695 P = .0369
Malignant
melanoma

0.02% �0.12% 0.01% 0.02%
(�0.02%, 0.06%) (�0.22%, �0.028%) (�0.063%, 0.082%) (�0.16%, 0.20%)

P = .3291 P = .0111 P = .7925 P = .826
IL inhibitor vs
biologic na€ıve

Basal cell
carcinoma

�0.137% �0.17% �0.46% �0.41%
(�0.28%, 0.007%) (�0.39%, 0.042%) (�0.83%, �0.084%) (�0.666%, �0.16%)

P = .0621 P = .1157 P = .0165 P = .0014
Squamous cell
carcinoma

�0.05% �0.03% �0.023% �0.099%
(�0.157%, 0.063%) (�0.19%, 0.13%) (�0.30%, 0.26%) (�0.261%, 0.062%)

P = .403 P = .7059 P = .87 P = .2288
Malignant
melanoma

�0.07% �0.04% 1 # (n) # 10
cancer patients

1 # (n) # 10
cancer patients(�0.135%, 0.003%) (�0.14%, 0.056%)

P = .0597 P = .3926
Costimulation
blocker
vs biologic
na€ıve

BCC �0.31% 1 # (n) # 10
cancer patients

�0.083% (0 cancer patients)
(�0.728%, 0.101%) (�0.48%, 0.32%)

P = .1381 P = .6862
Squamous cell
carcinoma

�0.16% 1 # (n) # 10
cancer patients

�0.034% (0 cancer patients)
(�0.456%, 0.14%) (�0.335%, 0.267%)

P = .2989 P = .8234
Malignant
melanoma

�0.16% 1 # (n) # 10
cancer patients

0.001% (0 cancer patients)
(�0.375%, 0.057%) (�0.19%, 0.19%)

P = .1486 P = .995
JAK inhibitor vs
biologic na€ıve

BCC �0.24% 0.002%w �0.31% 1 # (n) # 10
cancer patients(�0.49%, 0.017%) (�1.35%, 1.35%) (�0.616%, �0.003%)

P = .067 P = .9972 P = .0477
Squamous cell
carcinoma

�0.17% �0.01% �0.15% 1 # (n) # 10
cancer patients(�0.38%, 0.04%) (�1.35%, 1.336%) (�0.4%, 0.09%)

P = .1133 P = .9917 P = .2245
Malignant
melanoma

�0.21% 1 # (n) # 10
cancer patients

1 # (n) # 10
cancer patients

1 # (n) # 10
cancer patients(�0.34%, �0.085%)

P = .2245

BCC, Basal cell carcinoma; IL, interleukin; JAK, Janus kinase; TNF, tumor necrosis factor.

J AM ACAD DERMATOL

VOLUME 93, NUMBER 3
Lauck et al 729
biologic agent analyzed here had a small yet statis-
tically significant ARI for BCC and SCC (Table III).
This ARI was driven mostly by those patients
exposed to TNFi; however, each biologic class
contributed with variable measures to this risk asso-
ciation and merits discussion.
Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of H
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Biologic agents
The present study underscores the nuanced risk

profiles of different biologic agents in treating pso-
riasis, RA, and IBD in the context of cutaneous
malignancies. Our results for TNFis align with his-
torical risks, demonstrating the most established
ealth and Social Security de ClinicalKey.es por Elsevier en septiembre 08, 
ación. Copyright ©2025. Elsevier Inc. Todos los derechos reservados.
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association with nonmelanoma skin cancer
(NMSC).14-23 Notably, TNFis also had the longest
follow-up time of any agents evaluated (Fig. 1). In
this sense, it must be considered whether as a class
they represent the oldest signal in a carcinogenic
trend that may be revealed among other biologics as
their duration of utilization grows in the coming
years. Given historical data, these results further
emphasize the importance of skin cancer screening
for patients exposed to TNFi.

For ILi, there is minimal current evidence of an
increased risk of skin malignancy with IL-17, IL-12/
23, or IL-23 inhibitors, although 1 study found an
association of IL-6 inhibitor (anakinra) with mela-
noma.28-30 However, in the limited studies that
currently exist, many excluded NMSC.28-30 Thus,
the present study may offer novel reassurance,
finding no increased risk of any skin cancer
including BCC and SCC in this ILi-exposed cohort.

In contrast to data on ruxolitinib for myelofibrosis
and polycythemia vera patients, data on the risk of
skin cancer in JAKis for ID may confer a lower risk of
skin cancer but have also been mixed.31-38 It is
pertinent to emphasize that the purpose of this study
was to establish risks of cutaneous malignancy in
patients with ID. Those with any history of active
extracutaneous malignancy, including hematologic
or lymphoid, were excluded from the analysis. In this
context, the present study found no increased risk of
skin malignancy with JAKi exposure. Although there
were fewer years of follow-up than TNFi or ILi
cohorts, this study contains data following patients
for longer than 10 years after JAKi prescription
(Fig. 1).

It is worth noting that in both ILi and JAKi
branches, some inverse relationships were found
where biologic-na€ıve patients experienced higher
risk of skin cancer. In these cases, the absolute risk
difference was small, yet may denote some degree of
protection offered by ILi and JAKi when they suffi-
ciently inhibit a potentially carcinogenic inflamma-
tory state, although a comprehensive discussion of
this falls outside the scope of this article.

In the analyzed network, integrin inhibitor and
costimulation blocker populations were relatively
small, underscoring the need for cautious interpre-
tation of findings pertaining to these agents.

ID
Patients with psoriasis had the highest relative

frequency of skin cancer. This aligns with historical
data demonstrating a heightened risk in this popu-
lation.22,47 Increased screening, in addition to immu-
nosuppressive therapy and phototherapy, has been
described as a potential driver of elevated skin
Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of H
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cancer rates observed in patients with psoriasis.22,47

Notably, among patients with psoriasis, the ARI of
skin cancer between biologic-exposed and na€ıve
cohorts was not significant for any biologic class. As
disease severity andmonitoring required for biologic
therapy often signify increased dermatology visits
and screening compared to biologic-na€ıve patients,
results here may indicate that increased screening
plays a minor role in the elevated skin cancer seen in
these patients.

Patients with RA and IBD displayed more
nuanced skin cancer risks. Patients with IBD ap-
peared to have an elevated risk of NMSC associated
with TNFi exposure compared to other IDs analyzed.
This is notable because patients with IBD repre-
sented the smallest portion of TNFi patients among
the IDs. The reason why this population may have
had such an increased NMSC risk is not entirely clear,
although it may be related to this cohort being the
youngest with less overall morbidity to mask effects
from drug exposure. Future research may better
elucidate this relationship.

Limitations
Limitations of this study include its retrospective

nature and the inherent errors and underreporting
that may exist in any electronic medical record.
While our selection of the time point of 1-month
postdiagnosis for prescription of biologic conferred
a sufficient degree of specificity regarding ID as the
reason for prescription, it must be acknowledged
that this relatively short time period from diagnosis to
biologic prescription is biased toward a population
with more severe ID. PSM of our analyses matching
for covariates such as other therapeutic exposures
helped to control for this bias.

The duration of therapy for individual patients is
masked in TriNetX for purposes of deidentification.
However, our incidence analysis of biologic pre-
scriptions spanning 20 years provides an approxi-
mation of therapeutic duration for this population
(Fig. 1). Further, in analyzing over 1.7 million
patients, this study represents one of the largest
analyses of skin cancer after biologic therapy to date,
evaluating a real-world cohort with a robust degree
of external validity.

CONCLUSION
This comprehensive analysis of over 1.7 million

patients with ID provides insight into the role
biologic therapy may play in skin cancer among
this population. This study highlights a small but
statistically significant elevation in risk of BCC and
SCC predominately driven by patients exposed to
TNFi. A key strength of this analysis is that it sheds
ealth and Social Security de ClinicalKey.es por Elsevier en septiembre 08, 
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light on the previously limited understanding of skin
cancer risk after ILi and JAKi therapy demonstrating
that for patients with ID, these agents not only
appear to play a limited role in the risk of cutaneous
malignancy but may have a potential protective
effect, which is worth exploring further in prospec-
tive studies. On the whole, this study demonstrates
that the risk of malignancy after biologic therapy
depends upon the specific agents to which the
patient was exposed and underscores the impor-
tance of careful biologic selection and a personalized
medicine approach when determining which bio-
logic is the most suitable for a particular individual
with ID.
Conflicts of interest
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