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Influence of psoriasis on infection risk i

and survival outcomes in patients with head
and neck cancer: a retrospective cohort study

Lin Jian!, Mu-Kuan Chen??, Chew-Teng Kor*® and Yen-Tze Liu>>®"

Abstract

Background Psoriasis is a chronic inflammatory skin condition mediated by autoimmune processes, which may
heighten the susceptibility to infections. However, its impact on infection risk and survival outcomes in patients
with head and neck cancer (HNC) remains understudied.

Methods We conducted a retrospective cohort study using data from a tertiary referral center in Taiwan

between January 2010 and August 2021. A total of 4,476 HNC patients were identified, of whom 49 had psoriasis

and 4,427 did not. After propensity score matching (PSM), 48 patients with psoriasis and 480 without psoriasis were
included in the final analysis. The primary outcome was the one-year post-treatment infection rate, assessed using
hazard ratios (HRs) derived from Cox proportional hazards models. Secondary outcomes included overall survival (OS)
and disease-free survival (DFS). Subgroup and sensitivity analyses were performed based on psoriasis severity and sys-
temic therapy use.

Results The one-year infection rate was significantly higher in the psoriasis group compared to the non-psoriasis
group (33.3% vs. 20.2%, P=0.035), with a hazard ratio (HR) of 1.84 (95% Cl: 1.09-3.11). Psoriasis patients on systemic
therapy had an elevated infection risk (HR: 1.99, 95% Cl: 1.12-3.53, P=0.0189). Sensitivity analysis confirmed a consist-
ent association between psoriasis and infection risk (HR: 2.04, 95% Cl: 1.18-3.51, P=0.0106). Psoriasis did not signifi-
cantly impact survival outcomes.

Conclusions Psoriasis is associated with an increased one-year infection risk following HNC treatment, particularly
in patients receiving systemic therapy. This finding suggests a need for heightened infection monitoring and preven-
tive care in HNC patients with psoriasis.
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Introduction

Psoriasis is an immune-mediated inflammatory skin
disease characterized by erythema and silvery scales [1,
2]. Beyond dermatological manifestations, it is linked to
elevated risks of oral cavity, laryngeal, colorectal, pan-
creatic, nonmelanoma skin cancers, and lymphoma
[3, 4]. Proposed mechanisms include chronic inflam-
mation, psoralen plus ultraviolet therapy (PUVA), and
immunomodulatory agents [4]. Although psoriasis is
increasingly recognized as a cancer comorbidity, its spe-
cific influence on head and neck cancer (HNC) remains
underexplored.

HNC ranks as the seventh most common cancer world-
wide, particularly in East and Southeast Asia [5, 6]. HNC
is a significant health issue in Taiwan, with an incidence
of over 22 per 100,000 person-years and a mortality rate
of 8.86 per 100,000 person-years, both markedly higher
than the global averages of 7.2 and 3.42 per 100,000
person-years, respectively [7, 8]. Despite improvement
in diagnosis and treatments, burden of morbidities and
mortality of HNC remain significant and the prognosis is
worthy of further investigation [9].

Although psoriasis has been linked to certain malig-
nancies, its potential influence on HNC progression
and outcomes is unclear. Chronic inflammation and
immune dysregulation may promote tumor develop-
ment, potentially compounded by systemic immunosup-
pressive therapies that alter the HNC microenvironment.
Given the high prevalence of HNC in Taiwan, studying
a large patient cohort may offer insights into the poten-
tial impact of psoriasis on HNC prognosis and complica-
tions. This research seeks to explore these relationships,
with the hope of contributing to a better understanding
of how psoriasis may affect HNC outcomes.

Material and methods

Study population and study design

A retrospective cohort study was conducted at Chang-
hua Christian Hospital (CCH), Taiwan, from January
2010 to August 2021. Eligible patients were those aged
18 years and above and were identified as having HNC
based on International Classification of Diseases, Ninth
Revision (ICD-9) and Tenth Revision (ICD-10). The
ICD codes included oral cancer (C00, C02, C03, C04,
C05.0), oropharyngeal cancer (C01, C05.1, C05.2, C09,
C10), hypopharyngeal carcinoma (C12, C13), laryngeal
cancer(C32), and nasal cavity and sinus cancer (C30,
C31). Patients who did not receive HNC treatment or
those diagnosed with salivary gland or nasopharyngeal
cancer were excluded due to distinct disease courses and
prognoses. Eligible subjects were categorized into two
cohorts based on psoriasis (ICD-9/ICD-10). In our study,
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the diagnosis of psoriasis was defined as occurring before
the index date, which is the first treatment date for HNC.
This ensures that psoriasis was a pre-existing condition
before the initiation of HNC treatment. The "psoriasis
group” comprised individuals with concurrent diagno-
ses of both HNC and psoriasis, while the "non-psoriasis
group” included patients with HNC but no diagnosis of
psoriasis.

Data were retrieved from the Changhua Christian
Hospital Clinical Research Database (CCHRD), an inte-
grated repository of electronic medical records, hospital-
izations, interventions, prescriptions, laboratory results,
clinical visits, and mortality data. Key demographic and
clinical parameters included age, sex, Body Mass Index
(BMI), smoking, alcohol consumption, betel nut chewing,
education level, tumor stage, pathological grade, East-
ern Cooperative Oncology Group (ECOG) performance
status, and comorbidity profile (hypertension, diabetes
mellitus, coronary artery disease, chronic liver disease,
chronic kidney disease, chronic lung disease, and previ-
ous cancers). Nutritional supplement use (glutamine,
amino acids, albumin) was also recorded.

Study outcomes

The primary endpoint was the 1-year infection event
post-HNC treatment which defined as the eligible HNC
patients who experience at least one infection event
within the first year after initiating HNC treatment. The
index date is the first recorded date when an eligible
HNC patient received any HNC-related treatment. Infec-
tion events are identified using ICD-9-CM codes (001-
139) and ICD-10-CM codes (A00—A99, BO0—B99) based
on electronic medical records, occurring between day
2 and day 365 after the index date. The exclusion of day
1 ensures that infections are assessed post-treatment
rather than being pre-existing or immediately associ-
ated with treatment initiation. Subgroup comparisons
included psoriasis patients on systemic therapy versus
those not, and mild versus severe psoriasis. Mild psoria-
sis was defined as having a body surface area (BSA) <10%
and being treated solely with topical medications, such as
topical steroids. Moderate-to-severe psoriasis was classi-
fied based on the presence of any of the following criteria:
BSA >10%, psoriasis affecting the face, palms, soles, nails,
or genital region, prior use of phototherapy, prescription
of systemic therapies, or hospitalization due to psoria-
sis. Systemic therapies included Acitretin, Methotrexate,
Cyclosporine, or biologic agents such as Etanercept, Inf-
liximab, Brodalumab, Ustekinumab, Adalimumab, and
Ixekizumab. The secondary outcomes were overall sur-
vival rate and disease-free survival rate, which were com-
pared between the psoriasis and non-psoriasis cohorts
among HNC patients.
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5322 head and neck cancer patient
enrolled in Changhua Christian Hospital
Clinical Research Database (CCHRD)
between 2010- August 2021

4476 eligible treated head and
neck cancer patients were
included

| 133 noreceived any treat
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846 patients excluded:

722 salivary gland cancer or nasopharyngeal carcinoma

]

Psoriasis
(n=49)

No Psoriasis
(n=4427)

48 Psoriasis

Matching by propensity
score in 1:10 ratio !

480 No Psoriasis

Fig. 1 Flowchart of study population selection process. A total of 5322 patients with head and neck cancer (HNC) were enrolled

from the Changhua Christian Hospital Clinical Research Database (CCHRD) between January 2010 and August 2021. After excluding 846 patients
(133 who did not receive treatment and 722 with salivary gland cancer or nasopharyngeal carcinoma), 4476 eligible patients were included

in the final analysis. These patients were divided into two cohorts: 49 patients in the psoriasis group and 4427 patients in the non-psoriasis group.
Matching by propensity score in a 1:10 ratio resulted in 48 patients in the psoriasis group and 480 patients in the non-psoriasis group

Statistical analysis
Data were expressed as numbers (proportions) for cat-
egorical variables and means * standard deviations (SD)
for continuous variables. Categorical variables were com-
pared using chi-square tests, and continuous variables
with Student’s t-tests. Crude and multivariate Cox pro-
portional hazard models with Firth’s penalized likelihood
were employed to assess infection risk between psoriasis
and non-psoriasis groups, as well as the impact of sys-
temic therapy and psoriasis severity. A penalized likeli-
hood approach was used to reduce parameter estimation
bias caused by the small sample size. Kaplan—Meier anal-
ysis examined 1-year cumulative infection rates, long-
term survival, and disease-free survival, with log-rank
tests evaluating group differences.

Propensity Score Matching (PSM) in a 1:10 ratio used
a non-parsimonious multivariate logistic regression and
nearest-neighbor matching (caliper=0.1 SD). To enhance
the robustness of our study findings, a sensitivity analysis
was implemented to scrutinize the relationship between
the definition of infection as per ICD diagnostic codes
and the use of antibacterial drugs, classified under ATC
code JO1. The statistically significant was defined as
a p-value<0.05. This study was approved by the Insti-
tutional Review Board (IRB) of CCH (approval number
230203).

Results

A total of 5,322 patients diagnosed with HNC between
January 2010 and August 2021 were initially included.
After applying exclusion criteria, 133 patients who did
not receive treatment and 722 patients with salivary
gland or nasopharyngeal cancer were excluded. The
remaining 4,476 eligible patients were categorized into
two groups: the psoriasis group (n=49) and the non-
psoriasis group (n=4,427). PSM was performed in a 1:10
ratio to balance the groups. After matching, the psoriasis
group included 48 patients, and the non-psoriasis group
included 480 patients. Figure 1 provides an overview of
the patient selection process.

Table 1 presents the baseline characteristics of the
patients. The majority of patients in both groups were
male, with 4,185 (94.5%) in the non-psoriasis group and
48 (98%) in the psoriasis group. No significant differences
were found between the two groups in terms of sex,
age, BMI, smoking habits, alcohol consumption, betel
nut chewing, education level, ECOG score, tumor size,
cancer stage, pathological grading, presence of comor-
bidities, and nutrition supplement usage (P>0.05). The
cumulative infection rate within one year after treatment
was 996 out of 4,427 patients (22.5%) in the non-psoriasis
group and 16 out of 49 patients (32.7%) in the psoriasis
group, with a p-value of 0.091, indicating no statistically
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Table 1 Baseline characteristics of head and neck cancer patients with and without psoriasis, before and after propensity score

matching
Characteristic Before propensity score matching After propensity score matching
No Psoriasis Psoriasis P-value No Psoriasis Psoriasis P-value
(N=4427) (N=49) (N=480) (N=48)
Gender, Male, N (%) 4185 (94.5) 48 (98) 0.293 472 (98.3) 47(97.9) 0.579
Age (Mean+SD) 585+114 609+9 0.072 609+11.1 61+9.1 0.941
BMI (Mean+SD) 238+4.1 241+42 0.637 239+4 242+42 0.658
Smoking habits
None, N (%) 334 (7.5) 12 0.346 17 (3.5) 1(2.1) 0816
Quit, N (%) 3256 (73.5) 38(77.6) 354 (73.8) 37(77.1)
Current, N (%) 837(18.9) 10 (20.4) 109 (22.7) 10 (20.8)
Betel nut habits
None, N (%) 324 (7.3) 1) 0.236 14 (2.9) 1(.1) 0.713
Quit, N (%) 2654 (60) 28(57.1) 251(52.3) 28 (58.3)
Current, N (%) 1449 (32.7) 20 (40.8) 215 (44.8) 19 (39.6)
Alcohol habits
None, N (%) 3683 (83.2) 38(77.6) 0.294 383 (79.8) 37(77.1) 0.657
Current, N (%) 744 (16.8) 11 (224) 97 (20.2) 11(229)
ECOG
0, N (%) 3883 (87.7) 44 (89.8) 0.681 438(91.3) 43 (89.6) 0.699
>=1,N (%) 544 (12.3) 5(10.2) 42 (8.8) 5(104)
Tumor size, mm (Mean +SD) 290.1+182 2544182 0.157 2574159 26+179 0.905
Stage
I, N (%) 1336 (30.2) 18 (36.7) 0714 161 (33.5) 17 (35.4) 0.980
I, N (%) 662 (15) 7(143) 81(16.9) 7(14.6)
11, N (%) 482 (10.9) 6(12.2) 59(12.3) 6(12.5)
IV, N (%) 1947 (44) 18 (36.7) 179 (37.3) 18 (37.5)
Lymphatic invasion (%) 1183 (26.7) 10 (204) 0.320 126 (26.3) 10 (20.8) 0.491
Comorbidity®
None, N (%) 2153 (48.6) 17 (34.7) 0.160 181 (37.7) 17 (35.4) 0.966
One, N (%) 1338 (30.2) 17 (34.7) 147 (30.6) 17 (35.4)
Two, N (%) 649 (14.7) 9(184) 105 (21.9) 9(18.8)
More than three, N (%) 287 (6.5) 6(12.2) 47 (9.8) 5(104)
postoperative R/T 1395(31.5%) 11(22.4%) 0.228 137(28.5%) 11(22.9%) 0.408
postoperative CCRT 780(17.6%) 7(14.3%) 0.674 64(13.3%) 7(14.6%) 0.809
Tumor site 0.866 0.949
Oral cavity 2854(64.5%) 31(63.3%) 214(79.3%) 21(77.8%)
Oropharyngeal 657(14.8%) 9(18.4%) 33(12.2%) 3(11.1%)
Hypopharyngeal 518(11.7%) 6(12.2%) 10(3.7%) 1(3.7%)
Laryngeal cancer 333(7.5%) 3(6.1%) 13(4.8%) 2(7.4%)
Nasal cavity and sinus 65(1.5%) 0(0%) 0(0%) 0(0%)
Propensity score (Mean +SD) 0.011+£0.008 0.016+£0.008 <0.001* 0.015£0.007 0.015+£0.007 0.997
Infection within 1 year after treat- 996 (22.5) 16 (32.7) 0.091 97 (20.2) 16 (33.3) 0.035*

ment, N (%)

Abbreviation: SD standard deviation, ECOG Eastern Cooperative Oncology Group, PSM propensity score matching, BMI body mass index

2 Comorbidities were categorized based on the number of diseases, including hypertension, diabetes mellitus, coronary artery disease, chronic liver disease, chronic
kidney disease, chronic lung disease, and cancer

" P-values reflect statistical significance, with significance defined as P<0.05
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Table 2 Unadjusted and Adjusted Cox Proportional Regression Model and PSM Results for Infection Risk in Psoriasis Patients with HNC

Crude HR (95% Cl) P-value aHR (95% ClI) P-value PSM (95% Cl) P-value

Psoriasis

No 1 (reference) 1 (reference) 1 (reference)

Yes 1.65(1.01,2.68) 0.044* 1.66 (1.02,2.71) 0.041* 1.84(1.09,3.11) 0.023*
Psoriasis therapy

No Psoriasis 1 (reference) 1 (reference) 1 (reference)

Psoriasis without systemic drug therapy 1.50 (0.534.29) 0448 149 (0.52/4.27) 0455 162 (0.55/4.73) 0.382

Psoriasis with systemic drug therapy 1.76 (1.03,3.01) 0.040* 1.79(1.00,30.21) 0.050 1.99 (1.12,3.53) 0.019*

P for trend 0.091 0.113 0.049%
Severity of psoriasis

No Psoriasis 1 (reference) 1 (reference) 1 (reference)

Mild psoriasis 1.23(0.53,2.85) 0.627 149 (0.65,3.46) 0.349 1.40(0.59,3.32) 0.448

Severe psoriasis 2.08(1.16,3.72) 0.014* 1.87(0.98,3.55) 0.056 229(1.244.24) 0.009*

P for trend 0.043* 0.105 0.027*

Abbreviation: HR Hazard ratio, aHR adjusted hazard ratio, PSM propensity score match, 95% Cl 95% confidence interval

" P-values reflect statistical significance, with significance defined as P<0.05

significant difference before matching. After perform-
ing PSM, a significant difference emerged between the
groups: the psoriasis group had 16 cases (33.3%), while
the non-psoriasis group had 97 cases (20.2%), with a
p-value of 0.035 (Table 1).

Table 2 presents the results of the unadjusted and
adjusted Cox proportional hazards regression model,
along with the PSM analysis for infection risk in psoria-
sis patients with HNC. The crude hazard ratio (HR) for
the psoriasis group compared to the non-psoriasis group
was 1.65 (95% CI 1.01-2.68; p=0.044), indicating a sig-
nificantly higher risk of infection in the psoriasis group
before adjustments. After adjusting for confounding
factors, the adjusted HR was 1.66 (95% CI: 1.02-2.71;
p=0.041), confirming the increased infection risk in the
psoriasis group. Following PSM, the HR further increased
to 1.84 (95% CIL: 1.09-3.11; p=0.023), demonstrating
a statistically significant elevation in infection risk for
patients with psoriasis compared to those without.

Additionally, a subgroup analysis was conducted
within the psoriasis group based on the use of systemic
therapy and the severity of psoriasis. Prior to PSM, the
subgroup receiving systemic therapy demonstrated a sig-
nificantly higher infection risk compared to the non-pso-
riasis group, with a crude HR of 1.76 (95% CI: 1.03—3.01;
P=0.040, p for trend=0.091). After PSM, the psoriasis
group receiving systemic therapy continued to show a
significantly increased risk of infection within one year,
with a hazard ratio of 1.99 (95% CI: 1.12-3.53; p=0.019,
p for trend =0.049). Based on the severity of psoriasis, the
mild psoriasis group did not show a significant increase
in hazard ratio compared to the non-psoriasis group,
while the severe psoriasis group exhibited a significantly

higher infection rate within one year. The crude hazard
ratio for severe psoriasis was 2.08 (95% CI: 1.16-3.72;
P=0.014), which increased to 2.29 (95% CI: 1.24—4.24;
p=0.009) after propensity score matching, as shown in
Table 2.

Figure 2 illustrates the Kaplan—Meier analysis of
cumulative infection rates within one year. Figure 2A
demonstrates that patients in the psoriasis group had a
significantly higher cumulative infection rate compared
to the non-psoriasis group (Log-rank P=0.030). Fig-
ure 2B compares the cumulative infection rates among
psoriasis patients, stratified by the use of systemic treat-
ments, and the non-psoriasis group, showing no statisti-
cally significant difference in infection rates among the
three groups (Log-rank P=0.073). Figure 2C stratifies
psoriasis patients by disease severity, revealing a signifi-
cant difference in infection rates among the three psoria-
sis status groups (Log-rank P=0.039).

In the analysis of risk factors, several factors were found
to be significantly associated with a higher infection rate.
These included current betel nut chewing (adjusted haz-
ard ratio [aHR]=1.77, 95% CI. 1.42-2.21, P<0.001),
current alcohol consumption (aHR=1.80, 95% CI: 1.56—
2.09, P<0.001), having two comorbidities (aHR=1.49,
95% CI: 1.24-1.79, P<0.001), and having more than two
comorbidities (aHR=1.57, 95% CI: 1.22-2.02, P<0.001).
Tumor size (aHR=1.06, 95% CI: 1.00-1.11, P=0.010)
and nutrition supplement use (aHR=1.28, 95% CI: 1.08—
1.51, P=0.004) were also associated with an increased
infection risk. The forest plot illustrating these associa-
tions is presented in Fig. 3.

In the analysis of the 10-year survival curves between
patients with psoriasis and those without psoriasis in the
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Fig. 2 Cumulative Incidence Rate of Infection Within One Year After Treatment for HNC Patients Stratified by Psoriasis Status. A Comparison

of cumulative infection events between the psoriasis group and the non-psoriasis group (Log-rank P-value =0.030). B Comparison between HNC
patients with psoriasis receiving systemic drug therapy, those without systemic drug therapy, and non-psoriasis patients (Log-rank P-value=0.073).
C Comparison of cumulative infection events between severe psoriasis, mild psoriasis, and non-psoriasis groups (Log-rank P-value =0.039)

Overall infection aHR(95% ClI) P-value
Stage | 1

Stage Il 0.96(0.77.1.20) 0.721
Stage lll 1.20(0.94,1.53) 0.142
Stage IV 1.32(1.08,1.61) 0.007
Age 1.07(1,1.13) 0.034
Current betel nut habits: yes vs no 1.77(1.42,2.21) <0.001
Current alcohol habits: yes vs no 1.80(1.56,2.09) <0.001
Tumor size 1.06(1.00,1.11) 0.010
No comorbidity 1

One comorbidity disease 1.16(1.00,1.35) 0.053
Two comorbidity disease 1.49(1.24,1.79) <0.001
More than three comorbidity disease 1.57(1.22,2.02) <0.001
Nutrition supplement use 1.28(1.08,1.51) 0.004

I

1 1.5 2
Fig. 3 Forest Plot for Significant Risk Factors of Infection in Head and Neck Cancer Patients. The forest plot illustrates the aHR and 95% Cl for various
risk factors associated with infection in HNC patients. The risk factors include cancer stage, age, betel nut and alcohol consumption, tumor size,
comorbidity status, and the use of nutritional supplements. Significant risk factors for increased infection risk include stage IV cancer (aHR: 1.32, 95%
Cl:1.08-1.61, P=0.007), older age (aHR: 1.07, 95% Cl: 1.01-1.13, P=0.034), current betel nut habits (aHR: 1.77,95% Cl: 1.42-2.21, P<0.001), current
alcohol consumption (aHR: 1.80, 95% Cl: 1.56-2.09, P<0.001), larger tumor size (aHR: 1.06, 95% Cl: 1.00-1.11, P=0.010), having two comorbidities

(@HR: 1.49, 95% Cl: 1.24-1.79, P<0.001), and more than three comorbidities (aHR: 1.57,95% Cl: 1.22-2.02, P<0.001)

HNC cohort, there was no significant difference observed
(Log-rank P=0.217). Additionally, psoriasis did not sig-
nificantly affect the disease-free survival of patients with
stage I to III head and neck cancer (Log-rank P=0.539).
These findings are illustrated in Fig. 4, where the Kaplan—
Meier plots for 10-year survival and disease-free survival
are presented, respectively.

In Table 3, the sensitivity analysis, which incorpo-
rates antibacterial drug use, confirms a higher infection

risk in psoriasis patients compared to non-psoriasis
patients. The proportion of antibacterial drug use
was higher in the psoriasis group (93.75%) than in the
non-psoriasis group (84.94%). Despite this, the pso-
riasis group exhibited a significantly elevated infec-
tion risk, with a crude HR of 1.81 (95% CI: 1.09-2.99;
P=0.021). This risk remained significant after adjust-
ment (aHR=1.78, 95% CIL: 1.02-3.08; P=0.041) and
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Fig. 4 Overall Survival and Disease-Free Survival Curves for Stage | to lll Head and Neck Cancer Patients Stratified by Psoriasis Status in a Propensity
Score Matched Cohort. (A) Overall survival curve comparing patients with and without psoriasis, showing no statistically significant difference
(Log-rank P=0.217). (B) Disease-free survival curve, indicating no significant difference between the psoriasis and non-psoriasis groups (Log-rank
P=0.539). Both analyses were conducted on stage | to Il HNC patients using propensity score matching

Table 3 Sensitivity Analysis of Infection® Risk Based on Antibacterial Drug Use with ATC Code and ICD Diagnosis Codes

Characteristic Antibacterial Total Patients

Proportion (%) Crude HR (95%

P-value aHR'(95% Cl) P-value PSM (95% Cl) P-value

Drug Use (n) (N) Cl)
Psoriasis 861 1012 85.08
No 846 996 84.94 1 (reference) 1 (reference) 1 (reference)
Yes 15 16 93.75 1.81(1.09,2.99) 0.021*  1.78(1.02,3.08) 0.041*  204(1.183.51) 0.011*

Abbreviation: HR Hazard ratio, C/ Confidence interval, aHR Adjusted hazard ratio in model, PSM Propensity score matching, ATC Anatomical Therapeutic Chemical

Classification System

2The definition of infection was based on both ICD diagnosis codes and the use of antibacterial drugs with ATC code JO1

" P-values reflect statistical significance, with significance defined as P<0.05

increased further after propensity score matching
(HR=2.04, 95% CI: 1.18-3.51; P=0.011).

Discussion

This study provides novel insights into the impact of pso-
riasis on infection risk and long-term outcomes in HNC
patients. Our findings indicate a significantly higher
infection risk within one year post-treatment for HNC in
patients with psoriasis compared to those without, par-
ticularly in those receiving systemic therapy. However,
psoriasis did not have a significant effect on long-term
survival outcomes, as shown in both overall and disease-
free survival analyses. The sensitivity analysis further
reinforced the robustness of these findings, demonstrat-
ing that the increased infection risk persisted even after
accounting for antibacterial drug use. To our knowledge,
this is the first study to specifically examine the influence
of psoriasis on HNC prognosis, providing important evi-
dence for clinicians managing patients with coexisting
psoriasis and HNC. These results suggest the need for

heightened infection surveillance in this population, par-
ticularly during the first year after treatment.

Previous study by Huh et al. have demonstrated that
psoriasis increases the overall risk of head and neck can-
cers, with an overall hazard ratio of 1.72 for all head and
neck cancer sites combined [10]. However, the investiga-
tion primarily focusses on cancer incidence. Our study
builds on this by exploring how psoriasis influences post-
treatment infection risk and survival. While several prog-
nostic factors, such as tumor site, stage, smoking history,
and nutritional status, have been studied previously [11,
12], the impact of psoriasis on head and neck cancer
survival remains largely unexplored. In the broader con-
text of psoriasis and cancer mortality, the meta-analysis
from JAMA Dermatology found no significant increase
in overall cancer mortality risk for people with psoriasis,
with a pooled relative risk (RR) of 1.05 (95% CI, 0.96—
1.16). However, for severe psoriasis, the cancer mortality
risk significantly increases, with a pooled RR of 1.22 (95%
CI, 1.08-1.38). Specific cancers, such as esophageal (RR
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2.53), liver (RR 1.43), and pancreatic cancers (RR 1.31),
showed particularly elevated risks, although this analysis
did not include head and neck cancers [3]. Several nation-
wide population-based studies have demonstrated an
increased cancer mortality risk in psoriasis patients, par-
ticularly those with severe cases [13—16]. In the Swedish
study by Svedbom et al., severe psoriasis patients showed
a cancer mortality hazard ratio (HR) above 1.0, indicating
elevated risk compared to controls, while mild psoriasis
patients did not face significantly higher risks. Similarly,
in Taiwan, Lee et al. found the highest cause-specific
mortality in malignancies for severe psoriasis (SMR 1.53)
[13, 15]. Salahadeen et al. also noted increased cancer
mortality in severe psoriasis cases [14]. Our study on
head and neck cancer yielded similar results for overall
survival, showing no significant difference between pso-
riasis and non-psoriasis patients. However, due to limited
case numbers, we could not stratify by psoriasis severity,
limiting further analysis. Future research should focus
on whether severe psoriasis has a similar impact on head
and neck cancer prognosis as seen in other cancer types.

Our study revealed that patients with psoriasis had a
higher risk of infection following treatment for head and
neck cancer compared to those without psoriasis. This
trend was particularly evident in patients with severe
psoriasis and those receiving systemic therapy. Based
on this finding, we aimed to further explore the reasons
behind the higher cumulative infection rates in patients
with psoriasis, considering whether this increased risk
stems from the disease itself or from the use of immu-
nosuppressive agents commonly prescribed to psoriasis
patients.

Psoriasis is an immune-mediated chronic inflamma-
tory disease characterized by abnormal keratinocyte
proliferation and the involvement of multiple immune
cells such as T cells, dendritic cells, and neutrophils [17].
Additionally, various cytokines have been implicated in
the pathogenesis of psoriasis, involving in the modula-
tion of immunity via interaction with other cytokines,
chemokines, and immune cells [18, 19]. This immune
dysregulation results in elevated inflammatory responses,
contributing to both psoriasis pathogenesis and increased
susceptibility to infections [20]. Various cytokines and
immune pathways implicated in psoriasis have led to the
use of systemic immunosuppressive therapies, which may
further heighten infection risks in treated patients [21].
Multiple studies have demonstrated an increased risk
of serious infections in psoriasis patients compared to
those without the disease. A UK-based study reported a
36% higher risk of severe infections in psoriasis patients,
with a correlation between disease severity and infec-
tion risk [22]. Similarly, a Taiwanese study found that
psoriasis patients had a significantly higher risk of severe
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infections (aHR: 1.21), with even greater risks for those
with moderate to severe psoriasis (aHR: 1.30). Addition-
ally, infection-related mortality was also elevated (aHR:
1.15), particularly in moderate to severe cases (aHR:
1.39) [23]. Both studies identified elevated risks for res-
piratory, skin, soft-tissue, and urinary tract infections.
A US-based study specifically examining biologic thera-
pies found that psoriasis patients using biologics had a
31% higher risk of serious infection compared to those
using non-biologic systemic treatments, with particu-
larly increased risks for skin or soft-tissue infection [24].
The mechanism underlying the increased infection rate
due to psoriasis remains unclear. However, it is known
that psoriasis leads to disrupted skin barrier, particularly
due to epidermal physical barrier dysregulation resulting
from abnormal keratinocyte proliferation [25]. Woo et al.
(2020) emphasized that psoriasis patients face increased
infection risks due to several underlying mechanisms.
Immune dysregulation, particularly the elevated levels of
cytokines like TNF-a and IL-6, impairs the body’s patho-
gen response, while the disrupted skin barrier in psori-
atic lesions facilitates pathogen entry. Comorbidities like
diabetes and cardiovascular disease, along with lifestyle
factors such as smoking and alcohol consumption, fur-
ther weaken the immune system. Additionally, immu-
nosuppressive therapies targeting TNF-a, IL-17, and
IL-23, and genetic predispositions also heighten the risk
of infections [26—29]. Take Cyclosporin(CsA) for exam-
ple, in addition to being a common systemic therapy for
psoriasis, is also widely used in the prevention and treat-
ment of organ transplant rejection and also in autoim-
mune diseases. CsA inhibits dendritic cell production of
IL-2. Upon stimulation by pathogen-associated molecu-
lar patterns (PAMPs), dendritic cells rapidly produce
IL-2 to stimulate T cell proliferation. Therefore, inhibit-
ing this process disrupts subsequent adaptive immune
responses. Furthermore, CsA also reduces the secretion
of pro-inflammatory cytokines such as TNF-a. These
effects collectively diminish the protective ability against
pathogens, thus increasing the risk of infection [30]. Bio-
logics such as anti-IL-17, anti-IL-23 are also an impor-
tant treatment option for psoriasis. However, they also
play a crucial immune role in defending against external
pathogens. Many immune cells respond to IL-23, includ-
ing adaptive Th17 cells, natural Th17 cells, and innate
lymphoid cells, which accumulate in non-lymphoid tis-
sues. When the tissue is infected or injured, this leads
to a localized inflammatory response. The above pro-
cess also heavily relies on IL-17-mediated mechanisms
[31]. In the study assessing 7335 patients by Deodhar A
et al,, the incidence rate of serious infections in PsO and
PsA patients using Secukinumab was 1.4 and 1.9 per
100 patient-years, respectively [32]. Methotrexate exerts
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mild-to-moderate immunosuppressive effects by inhib-
iting T- and B-lymphocyte proliferation, which can lead
to increased susceptibility to common bacterial and viral
infections, as well as occasional opportunistic pathogens
such as Pneumocystis jirovecii [33, 34].

This study has some strengths, including its large
cohort size and comprehensive analysis, which allowed
for robust examination of psoriasis’ impact on infec-
tion risk in HNC patients. The use of sensitivity analysis
further ensured the reliability of our findings. However,
this study has several limitations that warrant considera-
tion. The retrospective nature of the design introduces
potential selection bias and limits our ability to estab-
lish causality. To address this, we implemented rigorous
statistical adjustments, such as PSM, to minimize con-
founding factors. Another limitation is the reliance on
ICD codes for infection identification, which may intro-
duce misclassification bias. We attempted to mitigate
this by performing a sensitivity analysis, incorporating
antibacterial drug use to improve accuracy. Additionally,
the findings may have limited generalizability as they are
based on a Taiwanese population, which, despite having
one of the highest global prevalence rates of HNC, offer-
ing a degree of representativeness. Despite being a sin-
gle-center study, Changhua Christian Hospital accounts
for approximately 8% of all head and neck cancer cases
in Taiwan, provides meaningful insights. However, the
results should still be interpreted with caution, and fur-
ther multi-center research is needed to confirm their
generalizability. Lastly, potential unmeasured confound-
ers, such as genetic predispositions, may have influenced
the results. While we included clinical and demographic
variables, some factors remain beyond the scope of this
study. Future research should address these gaps to
strengthen the understanding of infection risks in psoria-
sis patients.

Conclusion

This study highlights a significantly increased risk of
infection in HNC patients with psoriasis, particularly
those receiving systemic therapy, while showing no sub-
stantial impact on long-term survival outcomes. These
findings underscore the importance of tailored clinical
management for HNC patients with concurrent psoriasis,
with heightened infection surveillance and precautionary
measures. Future research is needed to further explore
the mechanisms driving these outcomes and to optimize
treatment strategies for this high-risk population.
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