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ABSTRACT: COVID-19 infection can have a poor prognosis, especial-
ly in patients with chronic diseases and those receiving immunosup-
pressive or immunomodulating therapies. 
This study aimed to investigate the severity of COVID-19 infection 
in patients with psoriasis and compare the infection severity for sys-
temic treatments and comorbidities.
We conducted a study in the dermatology clinics of five different 
centers in the Eastern Black Sea region of Turkey. Four hundred and 
eighty-eight patients were included, and 22.5% were confirmed as 
having COVID-19 infection. 
In our study, the frequency of hospitalization rates due to COVID-19 
infection were similar (15.4%, 25.9% respectively) in patients receiv-
ing biological treatment and receiving non-biological systemic treat-
ment (P=0.344). Hospitalization rates were higher in patients with 
hypertension, androgenetic alopecia, and acitretin use (P=0.043, 
P=0.028, P=0.040). 
In conclusion, current biologic treatments and non-biologic system-
ic treatments in patients with psoriasis did not appear to increase the 
risk of the severe form of COVID-19, except for acitretin. 

KEY WORDS: COVID-19, psoriasis, comorbidity, biologic, non-bio-
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INTRODUCTION 
The COVID-19 pandemic, caused by severe acute re-

spiratory syndrome coronavirus 2 (SARS-CoV-2), has af-
fected the whole world, and the possibility transmission 

causing severe disease is an important problem, especial-
ly in those with chronic diseases and those receiving im-
munosuppressive or immunomodulating therapies (1).
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Psoriasis vulgaris is a chronic inflammatory dis-
ease, with an incidence of 2-3% in the general popula-
tion. 30% of the affected patients receive various sys-
temic treatments such as immunosuppressive drugs: 
methotrexate, cyclosporine, and biologics including 
TNF-α, IL-17, IL-12/23, and IL-23 inhibitors. These 
drugs are associated with increased risk of infection, 
especially respiratory tract infection, so dermatolo-
gists and patients had serious concerns in the first 
wave of the pandemic about the drugs and tended 
to stop treatments. Contradictory results have been 
reported on the rates of hospitalization and intensive 
care unit admission due to severe Covid 19 infec-
tion in patients with psoriasis treated with biologics. 
Some studies showed that biologics were associated 
with lower risk of COVID-19-related hospitalization, 
compared with non-biologic systemic therapies in 
patients with psoriasis (2,3). Additionally, in a study 
with biologics, the authors found no significant num-
ber of hospitalizations or deaths from COVID-19 (5). 
Despite that, a study showed biologics resulted in 
greater risk to contract COVID-19 infection and to be 
hospitalized, but no increased risks of intensive care 
unit admission or death were reported (4).

Cardiovascular diseases, diabetes, chronic respi-
ratory disease, older age, hypertension, and cancer 
were defined as risk factors for death associated with 
COVID-19 infection. Similarly, patients with psoriasis, 
especially with moderate to severe disease, and with 
psoriatic arthritis were affected with comorbidities, 
such as diabetes mellitus, arterial hypertension, and 
obesity. For that reason, most dermatologist have 
concerns about the probable increased risk of severe 
infections and death for patients with psoriasis on bi-
ologics. Some studies demonstrated that in addition 
to hypertension, diabetes mellitus, and cardiovascu-
lar disease, dark skin, chronic lung disease, old age, 
and being male are common risk factors for hospital-
ization and worse prognosis of COVID-19 pneumonia 
in patients with psoriasis (3).

In this study, we aimed to investigate the out-
comes of COVID-19 infection in patients with pso-
riasis and compare the infection severity for systemic 
treatments and comorbidities in our region.

METHODS
We conducted a study in the dermatology clinics 

of four different tertiary centers and one state hospi-
tal in the Eastern Black Sea region of Turkey (Figure 
1). All patients with psoriasis followed up between 
March 1, 2021 and June 1, 2021 were questioned in 
visits to dermatology clinics. The study was approved 
by the Local Ethics Committee of Karadeniz Technical 
University School of Medicine (protocol no: 2021/54, 
date:01.03.2021) and has been conducted in accor-
dance with the guidelines for human studies and 
Declaration of Helsinki. Informed consent was ob-
tained from all subjects.

Complete physical examination and evaluation of 
psoriasis severity was performed in all patients. We 
assessed psoriatic lesions using the Psoriasis Area Se-
verity Index (PASI). 

Patient demographic data including sex, age, 
body mass index (BMI), smoking, alcohol use, and 
disease characteristics including type, duration of 
disease, comorbidities, androgenetic alopecia, and 
psoriasis treatments were recorded. We also collected 
the date of diagnosis and methods, symptoms, pul-
monary involvement, hospitalization, and intensive 
care unit stay duration, treatment for COVID‐19, and 
prognosis of patients who were diagnosed with CO-
VID‐19. At the time we conducted our study, only in-
activated vaccines had been administered to people 
over age of 65 in our country. 20% of participants had 
received at least one dose of vaccination one month 
earlier. 

In our study, COVID‐19 was diagnosed as prob-
able/confirmed COVID‐19 as defined by the WHO (4). 
COVID-19-associated mortality was defined as cause 
of death with COVID-19 or its complications.

Figure 1. Tertiary centers in the Eastern Black Sea region of Turkey
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Statistical analysis
The SPSS 26.0 program was used in the analyses. 

The mean, SD, median lowest and highest, frequency, 
and ratio values were used to measure the descrip-
tive statistics. The distribution of variables was mea-
sured with the Kolmogorov Smirnov test. The Mann‐
Whitney test was used to analyze the independent 
quantitative data. Chi-square analysis was used to 
compare descriptive data and the frequencies of dif-
ferent methods. The level of statistical significance 
was set to P<0.05

Table 1. Demographics and characteristics of 
patients with psoriasis with COVID-19 infection

demographics n (%)
Age 
0-20 6 (5.5%)
20-40 43 (39.1%)
40-65 48 (43.6%)
>65 13 (11.8%)
Gender
Female 54 (49.1%)
Male 56 (50.9%)
Comorbidities n (%)
Smoking 
Active smoker 22 (20.2%)17  

(15.6%) 
70 (64.2%)

Former smoker
None 
Alcohol
Current use 6 (5.5%)

8 (7.3%)
95 (87.2%)

Previous use
None
Obesity 24 (22.0%)
Diabetes mellitus 16 (14.5%)
Hypertension 24 (21.8%)
Inflammatory bowel disease 0(0%)
Chronic obstructive lung disease 1 (0.9%)
Chronic renal disease 0 (0%)
Malignancy 2 (1.8%)
Hepatosteatosis 4 (3.6%)
Coronary disease 4 (3.6%)
Androgenetic alopecia 27(29%)
Covid related symptoms
Fever 43 (39.1%)
Weakness 75 (68.2%)
Cough 50 (45.5%)
Headache 60 (54.5%)
Throat ache 37 (33.6%)
Muscle pain 65 (59.1%)
Skin rash 3 (2.7%)
Diarrhea 11 (10.0%)
Taste/smell loss 37 (33.6%)
Shortness of breath 25 (22.7%)
Lung involvement 25 (22.7%)
COVID-19 outcome
Oxygen requirement 12 (10.9%)
Hospitalization 16 (14.5%)
İntensive care unit 1 (0.9%)
Death 1(0.9%)

RESULTS
Four hundred and eighty-eight patients were 

included. One hundred and ten (22.5%) were con-
firmed as COVID-19 infection with compatible lung 
imaging and/or positive serology. Clinical character-
istics of patients with psoriasis and with COVID-19 
infection are shown in Table 1. Eighty-eight percent 
of the patients had chronic plaque psoriasis, 15% had 
active psoriatic arthritis, and 44% of the patients were 
treated with topical treatment, 29% with non-biolog-
ic systemic drugs, 26% with biological drugs, and 1% 
with phototherapy. 

Among the comorbidities that increased the risk 
of severe course of COVID-19, 98 patients (20.1%) 
were obese, 85 patients (17.4%) had arterial hyper-
tension, 55 patients (11.3%) had type 2 diabetes, and 
15 patients (3.1%) had chronic pulmonary disease.

After COVID-19 infection, the disease was sta-
ble in 73 (71.6%) of the patients, exacerbation was 
observed in 23 (22.5%) patients, and recovery in 6 
(5.9%). The rate of treatment discontinuation after 
COVID-19 infection was 38.2% (42 patients), and 
the mean duration of interruption of treatment was 
26.05±17.9 days.

Nineteen of the patients were healthcare workers, 
and 14 (73.6%) of them had COVID-19 infection; this 
rate was determined as 20.5% in non-health workers, 
the difference being significantly higher (P<0.0001). 

Comparison of psoriasis severity, comorbidities, 
and treatments in patients with and without COV-
ID-19 are shown in Table 2. There were no statistically 
significant differences in sex, duration of treatment, 
PASI, prevalence of psoriatic arthritis, or comorbidity 
indicators of an increased risk of a severe course of 
COVID-19 between patients who tested positive and 
negative for anti-SARS-CoV-2 antibodies. COVID-19 
frequency was significantly higher in those with mild 
disease (P=0.011)

The frequency of COVID-19 was found to be 20.5% 
in those receiving biological treatment and 19.1% in 
those receiving non-biological systemic treatment, 
but the difference was not statistically significant 
(P=0.878); additionally, hospitalization rates were 
similar (15.4% and 25.9% respectively) (P=0.344).

Pulmonary involvement was detected in 25 
(22.7%) patients. The rate of comorbidities (34.0%) 
in those with pulmonary involvement was statisti-
cally significantly higher than those without (12.3%) 
(P=0.011); in addition, the rate of hypertension 
(45.8%) was significantly higher in those with pulmo-
nary involvement (P=0.005). Lung involvement was 
detected in 16 patients over 65 years and 9 patients 
younger than 65 years. The rate of lung involvement 
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was significantly higher in patients over 65 years of 
age (69.2% and 16.5%, respectively) (P<0.0001).

Factors associated with hospitalization in patients 
with psoriasis and COVID-19 are shown in Table 3. 
Hospitalization rates were higher in patients with hy-
pertension, androgenetic alopecia, and acitretin use 
(P=0.043, P=0.028, P=0.040, respectively).

Hospitalization frequency due to COVID-19 infec-
tion was not different in those with androgenetic alo-
pecia with Hamilton Norwood classification stage 4 
and above (27.3% and 23.1%, respectively) (P=0.813).

DISCUSSION
In our study, we found that 22.5% of patients with 

psoriasis developed COVID-19 infection, while the 
rate of general hospitalization was 14.5% and the rate 
of hospitalization in the intensive care unit was 0.9%. 
We found that the hospitalization rates were higher 
in patients with hypertension, androgenetic alopecia, 
and those using acitretin.

Several studies evaluated the incidence of CO-
VID-19 prognosis (hospitalization and death) in pa-
tients using systemic therapies for psoriasis during 
the pandemic. A reduced / delayed type I IFN re-

sponse was related to poor COVID-19 prognosis; thus, 
immune dysregulation in psoriasis may be advanta-
geous. The second phase of COVID-19 comprises the 
cytokine storm, with increased proinflammatory cy-
tokines (TNF, IL-1b, IL-6, IL-8, and IL-17 / IL-23) – these 
cytokines are also implicated in psoriasis develop-
ment. While not yet fully clarified, in this phase COV-
ID-19 infection is expected to be severe and progress 
in patients with psoriasis, but treatments targeting 
these cytokines are thought prevent this (3,6).

In a study by Kridin et al., it was reported that 
COVID-19-associated mortality was lower in patients 
treated by TNF inhibitors (7). IL-17A in viral infections 
may contribute to secondary inflammatory injury, 
and IL-17A levels were elevated in patients with se-
vere COVID-19 pneumonia (8). Reports showed high 
plasma levels of TNF and IL-17 in patients with severe 
COVID-19 and low hospitalization rates in patients us-
ing TNF inhibitors or IL-17 inhibitors compared with 
IL-23 inhibitors (9).9 Similar to the literature, the hos-
pitalization rates in our study of patients using TNF 
inhibitors and IL-17 inhibitors were similar to those 
who did not receive them.

Methotrexate is associated with increased risk 
of infection; Dávila-Seijo et al. demonstrated 40% 

Table 2. Comparison of psoriasis severity, comorbidities, and treatments regarding COVID-19 positivity

COVİD-19 positive
n=110

COVID-19 negative
n=378

p value

Gender n (%)
Female 54 (49.1%) 179 (47.4%) 0.748
Male 56 (50.9%) 199 (52.6%)
Severity of Psoriasis
Mild 84 (77.1%) 242 (64.0%) 0,011
Moderate/severe 25 (22.9%) 136 (36.0%)
Drugs, n (%)
Metotrexate 21 (19.1%) 64 (16.9%) 0,702
Acitretin 6 (5.5%) 48 (12.7%) 0,050
TNF inhibitors 5(4.5%) 16 (4.2%) 0,796
Ustekinumab 9 (8.2%) 21 (5.6%) 0,433
Secukinumab 5 (4.5%) 40 (10.6%) 0,082
İxekizumab 7 (6.4%) 25 (6.6%) 1,000
PASI, mean ± SD 4,73 ± 4,71 6,94 ± 9,36 0,273
Comorbidities, n (%)
Obesity 24(22.0%) 74 (19.6%) 0,680
Diabetes type 2 16 (14.5%) 39 (10.3%) 0,288
Hypertension 24 (21.8%) 61 (16.1%) 0,215
Coronary artery disease 4 (3.6%) 18 (4.8%) 0,788
Androgenetic alopecia 32(29.4%) 112 (31.3%) 0,724
Psoriatic arthritis 23 (20.9%) 50 (13.2%) 0,066
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Table 3. Factors associated with hospitalization in patients with COVID-19
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higher risk of infection compared with acitretin. 
Acitretin does not appear to cause immunosuppres-
sive adverse events and showed the lowest risk of in-
fection (10). In our study, the frequency of COVID-19 
was found to be similar in those receiving acitretin, 
but when compared with other drugs, the hospital-
ization rate was found to be higher in patients using 
acitretin. We think that the hospitalization rates were 
increased due to the fact that 80% of patients using 
acitretin were over 65 years of age. Contrary to the lit-
erature, the hospitalization rate did not increase with 
methotrexate compared with biologics.

Mahil et al. investigated probable factors associ-
ated with hospitalization rates of psoriasis for COV-
ID-19, and reported that the patients on non-biologic 
systemic therapy were more frequently affected than 
those on biologics (3). In a multicenter study of 374 
patients with psoriasis (71% on biologics, 18% on 
non-biologic systemics, and 10% topical treatment), 
21% were hospitalized and 2% died, and biologic 
therapies were additionally associated with lower risk 
of hospitalization (11). In a study from France, Penso 
et al. showed increased risk of hospitalization for CO-
VID-19 for patients with psoriasis receiving any sys-
temic treatment (12). In a study from Lombardy with 
1193 patients with psoriasis treated with biologics or 
immunosuppressive agents, no death was reported 
for COVID-19, but hospitalization was increased rela-
tive to the general population. Another study showed 
no cases of COVID-19-associated intensive care unit 
admission or mortality (13). In our study, general hos-
pitalization rates were 14% and the rate of death was 
1%. We did not find any difference in hospitalization 
between biologic therapies and non-biologic system-
ic treatments.

In general, treatment with biologics during the 
pandemic did not impact the development of com-
plications SARS-CoV-2 infection. Thus, discontinua-
tion of biologics to prevent any negative outcomes 
of COVID-19 infection is not required. Similarly, the 
frequency of complications of COVID-19 infection in 
patients with psoriasis did not appear to be increased 
both in studies in the literature and in our study, 
which may be due to the fact that these patients pay 
more attention to the use of face masks, isolation, 
and social distancing (14).

COVID-19-associated comorbidities have been 
reported with several chronic diseases, leading to 
poor prognosis. Diabetes, cardiovascular disease, 
and renal and pulmonary diseases are frequently ob-
served comorbidities that increase the mortality rate 
of SARS-CoV-2 (2). Comorbidities including hyperten-
sion, diabetes mellitus, and cardiovascular disease are 
more prevalent in patients with psoriasis (3). Mahil et 

al. reported that the rate of hospitalization due to 
COVID-19 in patients with psoriasis was increased in 
the male gender, in advanced age, and in those with 
chronic lung disease and dark skin, and the authors 
also reported that comorbidities such as hyperten-
sion, cardiovascular disease, and chronic liver disease 
were more prevalent in hospitalized patients (3). 

In our study, there was no increase in the fre-
quency of COVID-19 in patients with psoriasis with 
androgenetic alopecia, but hospitalization rates were 
significantly higher than in those without androge-
netic alopecia. We found that the severity of hair loss 
in androgenic alopecia did not change the frequency 
of hospitalization. There are studies in the literature 
showing that androgenic alopecia increases the se-
verity of COVID-19, and the data we have obtained 
support these results (15).

STUDY LIMITATIONS
The major limitation of our study was the small 

sample size. In our study, only 12% of those who had 
COVID-19 were over the age of 65, as patients were 
randomized. The distribution of patients into age 
groups was not homogeneous.

CONCLUSIONS 
In conclusion, ongoing biologic treatments and 

non-biologic systemic treatments in patients with 
psoriasis did not appear to greatly increase the risk of 
severe form of COVID-19. In our study, we only found 
that hospitalization rates were higher in patients us-
ing acitretin, probably due to older age. Hyperten-
sion, which is one of the comorbidities that increase 
the severity of COVID-19 infection, was also a risk 
factor for hospitalization beside pulmonary involve-
ment in patients with psoriasis. We also showed that 
androgenetic alopecia was associated with increased 
hospitalization rates of the patients regardless of the 
severity of alopecia. 
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