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Abstract
Purpose  Focal chronic inflammation or infection is thought to be one of the causes of psoriasis. Few reports on the associa-
tion between chronic rhinosinusitis (CRS) and psoriasis exist, thus it is poorly defined. This study seeks to investigate the 
incidence of psoriasis in patients with CRS with reference to a matched control group.
Methods  This national cohort study relies on data from Korean Health Insurance Review and Assessment Service—National 
Sample Cohort (HIRA-NSC), which were entered from 2002 to 2013. A total of 34,219 patients with CRS without nasal 
polyps was matched with 136,976 controls. The Cox proportional hazard model was used to analyze the crude (simple) and 
adjusted hazard ratios (HRs) of psoriasis. For subgroup analysis, participants were grouped by age and sex.
Results  The risk of psoriasis was higher in the CRS group than in the control group (adjusted HR 1.28, 95% CI 1.12–1.47, 
P < 0.001). Children, adolescents below 19 years regardless of sex, and old adult men above 60 years are at significantly 
higher risk for subsequent psoriasis after CRS diagnosis.
Conclusion  CRS may increase the risk of psoriasis.
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Introduction

Psoriasis is an immune-mediated chronic inflammatory skin 
disease characterized by scaly thin erythematous papules 
and plaques. Psoriasis is relatively common throughout the 
world. About 1–3% of Caucasians and 0.5–1% of Asians 
including Koreans suffer this disease [1–6].

The epidemiology of psoriasis is not clear yet. Genetic 
factors, environmental factors, psychological stress and oth-
ers factors have been suggested to cause psoriasis. In addi-
tion, focal infection or inflammation of the upper respiratory 
tract, for example, chronic tonsillitis, has been suggested as 
the important influential cause of psoriasis [7–9].

The suggested hypothetical mechanism of association 
between upper respiratory tract infection and psoriasis is 
described below. Once the upper respiratory tract is infected, 
T cells become overactive, and immune products from T 
cells start to irritate keratinocytes. This results in hyperpro-
liferation of keratinocytes and chronic inflammation.

Chronic rhinosinusitis (CRS) is a common upper respira-
tory tract disease characterized by chronic inflammation of 
the nasal and paranasal sinus mucosa. It was reported that 
about 5% of the population in Canada [10], 14% in US [11], 
and 6–10% in South Korea [12–14] are affected by CRS. If 
the previously suggested hypothesis is true, CRS may aggra-
vate psoriasis.

Few reports on the association between CRS and psoria-
sis exist, thus it is poorly defined. Using population-based 
data in South Korea in this study, the authors investigated 
the subsequent risk of psoriasis after the diagnosis of CRS 
in Korean patients. Participants were matched to control for 
age, sex, income, region of residence, and previous medical 
history. Probably, this study may add to the already existing 
knowledge on the epidemiology of psoriasis.

 *	 Ho Jun Lee 
	 leehj@hallym.or.kr

1	 Department of Otorhinolaryngology‑Head and Neck 
Surgery, Hallym University College of Medicine, Anyang, 
Korea

2	 Department of Otorhinolaryngology‑Head and Neck Surgery, 
Chuncheon Sacred Heart Hospital, College of Medicine, 
Hallym University, Chuncheon, Korea

http://orcid.org/0000-0003-3973-3650
http://crossmark.crossref.org/dialog/?doi=10.1007/s00405-019-05580-9&domain=pdf


3106	 European Archives of Oto-Rhino-Laryngology (2019) 276:3105–3111

1 3

Materials and methods

Study population and data collection

Before the study commenced, the ethics committee of Hal-
lym University (2014-I148) approved the use of patient 
data. Written informed consents were exempted by the 
Institutional Review Board.

This national cohort study relies on data from the 
Korean Health Insurance Review and Assessment Ser-
vice—National Sample Cohort (HIRA-NSC). The Korean 
National Health Insurance Service (NHIS) chose a sample 
directly from the population database to prevent non-sam-
pling errors. Approximately 2% of (1 million) the people 
on the database were selected from the entire Korean pop-
ulation (50 million); they can be classified in 1476 levels 
[age (18 categories), sex (2 categories), and income level 
(41 categories)] using randomized stratified systematic 
sampling methods via proportional allocation to represent 
the entire population. After data selection, the appropriate-
ness of the sample was verified by a statistician who com-
pared the data from the entire Korean population with the 
sample data. Details of the methods used to perform these 
procedures were provided by the National Health Insur-
ance Sharing Service [15]. The cohort database included 
(1) personal information (2) health insurance claim codes 
(procedures and prescriptions) (3) diagnostic codes using 
the International Classification of Disease-10 (ICD-10) (4) 
death records from the Korean National Statistical Office 
(using the Korean Standard Classification of disease) (5) 
socio-economic data (residence and income), and (6) med-
ical examination data for each participant over the period 
from 2002 to 2013.

Since all Korean citizens are identified by 13-digit resi-
dent registration numbers from birth to death, exact popu-
lation statistics can be determined using this database. It 
is mandatory for all Koreans to enroll in the NHIS. All 
Korean hospitals and clinics use this resident registration 
number to register individual patients in the medical insur-
ance system. Therefore, the risk of overlapping medical 
records is minimal, even if a patient moves from one place 
to another. Moreover, all medical treatments in Korea can 
be tracked without exception using the HIRA system. In 
Korea, notice of death to an administrative entity is legally 
required before a funeral can be held. Causes of death and 
date are recorded by medical doctors on death certificates.

Participant selection

Out of 1,125,691 cases with 114,369,638 medical claim 
codes, we included participants who were diagnosed with 
CRS (ICD-10: J32). Among them, we selected participants 

who were treated for it at least twice, had undergone head and 
neck CT (Claim codes: HA401–HA416, HA441–HA443, 
HA451–HA453, HA461–HA463, or HA471–HA473), and 
were not diagnosed with nasal polyp (J33) (n = 34,572). The 
participants were followed for 12 years, from 2002 to 2013.

Psoriasis was defined using the ICD-10 codes L40. 
Among them, we selected the participants who treated it 
twice or more (n = 12,921) from 2002 to 2013.

The CRS patients were matched to participants (controls) 
that had not been diagnosed of the disease within the same 
period at the ratio, 1:4. The matches were processed in age 
groups, sex, income groups, region of residence, and the past 
medical histories (hypertension, diabetes, and dyslipidemia). 
To prevent selection bias during matching, the controls were 
sorted using a random number order, and then selected from top 
to bottom. It was assumed that the matched control participants 
were enrolled at the same time as their CRS partners (index 
date). Therefore, controls who died before the index date were 
excluded. In both groups, participants who had histories of pso-
riasis before the index date were also excluded; to that effect, 
230 participants were excluded in the CRS group. Furthermore, 
CRS patients for whom enough matching participants were 
not identified were excluded (n = 123). Finally, a 1:4 matching 
ratio resulted in the inclusion of 34,219 CRS participants and 
136,976 control participants (Fig. 1). However, they were not 
matched for the ischemic heart disease and stroke histories.

Variables

Eighteen age groups were formed from the classification 
in 5-year intervals: 0–4, 5–9, 10–14…, and 85 + years old. 
The income groups were initially divided into 41 classes 

Fig. 1   A schematic illustration which was used in this study in the 
participant selection process. Out of a total of 1,125,691 participants, 
34,219 participants with chronic rhinosinusitis were matched with 
136,876 control participants by age, group, sex, income group, region 
of residence, and past medical histories
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(one health aid class, 20 self-employment health insurance 
classes, and 20 employment health insurance classes). These 
groups were re-categorized into 11 classes [class 1 (low-
est income) to 11 (highest income)]. Regions of residence 
were divided into 16 areas according to the administrative 
districts. These regions were regrouped into urban (Seoul, 
Busan, Daegu, Incheon, Gwangju, Daejeon, and Ulsan) 
and rural (Gyeonggi, Gangwon, Chungcheongbuk, Chun-
gcheongnam, Jeollabuk, Jeollanam, Gyeongsangbuk, Gyeo-
ngsangnam, and Jeju) areas.

The medical histories of participants were evaluated 
using ICD-10 codes. For accuracy in diagnosis, hypertension 
(I10 and I15), diabetes (E10–E49), and dyslipidemia (E78) 
were checked if the participants were treated twice or more. 
Ischemic heart disease (I24 and I25) and stroke (I60–I66) 
were checked if the participants were treated once or more.

Statistical analyses

Chi-square test was used to compare the rate of general char-
acteristics between both groups. To analyze the hazard ratios 
(HRs) of CRS on psoriasis, the Cox-proportional hazard 
model was used. In this analysis, crude (simple) and adjusted 
(age, sex, income, region of residence, hypertension, dia-
betes, dyslipidemia, ischemic heart disease, and stroke) 
models were used. For the subgroup analysis, the partici-
pants were divided according to age and sex (0–19 years 
old, 20–39 years old, 40–59 years old, 60 + years old; men, 
and women).

A two-tailed analysis was conducted, and a P value less 
than 0.05 indicated statistical significance. The results were 
analyzed using SPSS v. 21.0 (IBM, Armonk, NY, USA).

Results

The general characteristics of age groups, sex, income, 
region of residence, and medical histories of hypertension, 
diabetes and dyslipidemia were exactly matched between the 
CRS group and control group (Table 1). However, ischemic 
heart disease and stroke histories were not matched. The 
significant and potentially relevant association between 
stroke, ischemic heart disease and CRS may exist. It will be 
discussed in the discussion session.

The incidence of psoriasis in the CRS and control group 
during the study period was 0.8% and 0.6%, respectively; 
and this difference was statistically significant (Table 1). The 
HRs for subsequent psoriasis in the CRS group were statis-
tically significantly higher than that of the control group. 
The adjusted HR was 1.28 (95% CI 1.12–1.47, P < 0.001) 
(Table 2).

Table 1   General characteristics of participants

Characteristics Total participants

CRS (n, %) Control (n, %) P value

Age (years old) 1.000
 0–4 4206 (12.3) 16,824 (12.3)
 5–9 3297 (9.6) 13,188 (9.6)
 10–14 1902 (5.6) 7608 (5.6)
 15–19 1540 (4.5) 6160 (4.5)
 20–24 1325 (3.9) 5300 (3.9)
 25–29 1763 (5.2) 7052 (5.2)
 30–34 2194 (6.4) 8766 (6.4)
 35–39 2324 (6.8) 9296 (6.8)
 40–44 2315 (6.8) 9260 (6.8)
 45–49 2477 (7.2) 9908 (7.2)
 50–54 2549 (7.4) 10,196 (7.4)
 55–59 2298 (6.7) 9192 (6.7)
 60–64 1944 (5.7) 7776 (5.7)
 65–69 1782 (5.2) 7128 (5.2)
 70–74 1243 (3.6) 4972 (3.6)
 75–79 706 (2.1) 2824 (2.1)
 80–84 258 (0.8) 1032 (0.8)
 85 +  96 (0.3) 384 (0.3)

Sex 1.000
 Male 17,124 (50.0) 68,496 (50.0)
 Female 17,095 (50.0) 68,380 (50.0)

Income 1.000
 1 (lowest) 504 (1.5) 2016 (1.5)
 2 1815 (5.3) 7260 (5.3)
 3 1867 (5.5) 7468 (5.5)
 4 2009 (5.9) 8036 (5.9)
 5 2261 (6.6) 9044 (6.6)
 6 2806 (8.2) 11,224 (8.2)
 7 3215 (9.4) 12,860 (9.4)
 8 3904 (11.4) 15,616 (11.4)
 9 4751 (13.9) 19,004 (13.9)
 10 5187 (15.2) 20,748 (15.2)
 11 (highest) 5900 (17.2) 23,600 (17.2)

Region of residence 1.000
 Urban 16,469 (48.1) 65,876 (48.1)
 Rural 17,750 (51.9) 71,000 (51.9)

Hypertension 1.000
 Yes 9022 (26.4) 36,088 (26.4)
 No 25,197 (73.6) 100,788 (73.6)

Diabetes 1.000
 Yes 4982 (14.6) 19,928 (14.6)
 No 29,237 (85.4) 116,948 (85.4)

Dyslipidemia 1.000
 Yes 7752 (22.7) 31,008 (22.7)
 No 26,467 (77.3) 105,868 (77.3)

Ischemic heart disease < 0.001*
 Yes 1956 (5.7) 5701 (4.2)
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In the subgroup analysis, HR of psoriasis was higher 
in children and adolescents regardless of sex and in old 
adult male (Table 3). The adjusted HRs for under 19-year-
old males and females were 1.47 (95% CI 1.02–2.14) and 
2.10 (95% CI 1.29–3.43), respectively; for over 60-year-old 
males, adjusted HR was 1.71 (95% CI 1.21–2.43).

Discussion

Patients diagnosed of CRS without nasal polyps are at 1.28 
times higher risk than the control group for subsequent 
psoriasis after adjusting for age, sex, region of residence, 
income level, and important medical history. In a previous 
study in Taiwan, the incidence rates of psoriasis in CRS 
without nasal polyps was 1.41 times higher than the controls 
[16].

The authors propose several possible mechanisms for 
this observed association between CRS and psoriasis. 
First, T cell-mediated cross-reaction to bacterial compo-
nents and human dermal or epidermal components. This 
kind of mechanism was suggested in another upper respira-
tory tract infection, chronic tonsillitis. Chronic tonsillitis is 

a well-known aggravating factor for psoriasis, and tonsil-
lectomy frequently releases symptoms of psoriasis [8, 9, 
17–23]. They explain that Group A β-hemolytic Strepto-
coccus pyogenes (GABHS) infection is important in the 
pathogenesis of tonsillitis related psoriasis. Human keratin 
and streptococcal M-protein share immunological deter-
minants, and when tonsillar infection occurs, tonsillar and 
peripheral blood T cells recognize streptococcal antigens, 
cross-react to keratin determinants in the skin, and aggra-
vate psoriasis. Since tonsils are one of the major organs for 
GABHS infection, tonsillectomy may be beneficial for the 
treatment of psoriasis [22, 24, 25]. Like tonsils, nasal cavity 
and paranasal sinuses are also located at the entrance of the 
upper respiratory tract, and frequently present focal infec-
tions and inflammations.

Several studies have reported the possibility of an asso-
ciation between CRS and dermatologic pathologies [21, 
26–29]. Till now, unlike GABHS infection which aggravates 
tonsillitis and psoriasis, the evidences for the cross-reac-
tivity between well-known rhinosinusitis-causing bacteria, 
Staphylococcus aureus, Streptococcus pneumonia, Morax-
ella catarrhalis, Hemophilus Influenza and Pseudomonas 
aeruginosa, and human dermal components are insufficient. 
Future studies are needed.

Second, the role of bacterial super-antigenic effect 
[30–32], which may affect immunological status in psori-
atic patients can also be considered. Staphylococcus aureus 
is known as the most common pathogen in CRS, therefore, 
staphylococcal superantigen may exist in the patients with 
CRS. Several studies reported that staphylococcal superan-
tigens are significantly increased in patients with psoriasis 
than in the non-psoriatic control group, and suggested that 
staphylococcal superantigen may be an exacerbating or trig-
gering factor for psoriasis [33, 34].

The third is the association between two different Th1 
pathologies. Prior understanding assumed that CRS is a 
Th2 pathology, whereas psoriasis presents Th1 pathology. 
Therefore, CRS and psoriasis were thought unlikely to coin-
cide [35]. However, recent studies have revealed that CRS 
shows different T helper cell patterns according to different 
phenotypes. CRS without nasal polyps (CRSsNP) incites 
mainly neutrophilic Th1 polarized inflammation, whereas 
CRS with nasal polyps (CRScNP) incites predominantly 
eosinophilic Th2 polarized inflammation [36]. According 
to previous reports, the existence of one Th1 pathology is 
strongly associated with the presence of another comorbid 
Th1 pathologies [37, 38]. The authors thought that CRSsNP 
are more likely to be associated with psoriasis, because 
both of them are mainly Th1 pathologies. In this study, the 
authors excluded patients with CRScNP, and were success-
ful in detecting the association between CRSsNP and pso-
riasis. To the best of our knowledge, there was no study 
that found the association between CRScNP, which presents 

CRS chronic rhinosinusitis
*Chi-square test or Fisher’s exact test. Significance at P < 0.05

Table 1   (continued)

Characteristics Total participants

CRS (n, %) Control (n, %) P value

 No 32,263 (94.3) 131,175 (95.8)
Stroke < 0.001*
 Yes 4409 (12.9) 8707 (6.4)
 No 29,810 (87.1) 128,169 (93.6)

Psoriasis < 0.001*
 Yes 290 (0.8) 889 (0.6)
 No 33,929 (99.2) 135,987 (99.4)

Table 2   Crude and adjusted hazard ratios (95% confidence interval) 
of chronic rhinosinusitis for psoriasis

CRS chronic rhinosinusitis
*Cox-proportional hazard regression model, Significance at P < 0.05
a Adjusted model for age, sex, income, region of residence, hyperten-
sion, diabetes, dyslipidemia, ischemic heart disease, and stroke histo-
ries

Characteristics Hazard ratio (95% CI)

Crude P value Adjusteda P value

CRS < 0.001* < 0.001*
Yes 1.31 (1.14–

1.49)
1.28 (1.12–

1.47)
No 1.00 1.00
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mainly as Th2 inflammation, and psoriasis, which presents 
mainly as Th1 inflammation.

The strength of this study is the use of a large, representa-
tive, nationwide population sample, which is consistent with 
our previous studies [39–41]. Since NHIS data include all 
citizens of the nation without exception, no participants were 
missing during the follow-up period. The control group was 
randomly selected by matching age, sex, income, region of 
residence, and medical history to avoid confounding effects. 
Furthermore, an adjusted regression model was used to 
minimize the confounders. The large number of participants 
helped maintain the statistical power even when participants 

were sub-grouped, thus allowing subgroup analyses. In addi-
tion, the cohort study design was helpful with the evalua-
tion of the time sequence of the relation between CRS and 
psoriasis. Additionally, we used the claim codes for CRS 
and psoriasis, which were not distorted by patient memory.

The authors acknowledge that there may be some limita-
tions to this study. First, it does not exclude that patients 
with recurrent acute rhinosinusitis are included in the 
study group. Second, some patients particularly those who 
have minor symptoms of CRS may not seek medical ser-
vices, therefore may not have been included in this study. 
Third, inclusion of CT scans might potentially lead to an 

Table 3   Subgroup analysis 
of crude and adjusted hazard 
ratios (95% confidence interval) 
of chronic rhinosinusitis for 
psoriasis according to age and 
sex

CRS chronic rhinosinusitis
*Cox-proportional hazard regression model, significance at P < 0.05
a Adjusted model for age, sex, income, region of residence, hypertension, diabetes, dyslipidemia, ischemic 
heart disease, and stroke histories

Characteristics Hazard ratio (95% CI)

Crude P value Adjusteda P value

Children and adolescent male (0–19 years old, n = 36,830)
CRS 0.027* 0.043*
 Yes 1.52 (1.05–2.19) 1.47 (1.02–2.14)
 No 1.00 1.00

Children and adolescent female (0–19 years old, n = 17,895)
CRS 0.002* 0.003*
 Yes 2.13 (1.31–3.46) 2.10 (1.29–3.43)
 No 1.00 1.00

Young adults male (20–39 years old, n = 16,515)
CRS 0.812 0.835
 Yes 0.95 (0.59–1.50) 0.95 (0.60–1.52)
 No 1.00 1.00

Young adults female (20–39 years old, n = 21,515)
CRS 0.087 0.071
 Yes 1.37 (0.96–1.96) 1.39 (0.97–2.00)
 No 1.00 1.00

Middle aged adults male (40–59 years old, n = 19,840)
CRS 0.691 0.409
 Yes 0.93 (0.65–1.33) 0.86 (0.60–1.23)
 No 1.00 1.00

Middle aged adults female (40–59 years old, n = 28,355)
CRS 0.380 0.547
 Yes 1.16 (0.83–1.61) 1.11 (0.79–1.55)
 No 1.00 1.00

Old adult male (60 + years old, n = 12,435)
CRS 0.001* 0.002*
 Yes 1.82 (1.30–2.56) 1.71 (1.21–2.43)
 No 1.00 1.00

Old adult female (60 + years old, n = 17,710)
CRS 0.241 0.212
 Yes 1.27 (0.85–1.89) 1.29 (0.86–1.93)
 No 1.00 1.00
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underestimation of the number of patients with CRS, since 
not all of the CRS patients will receive CT scan for diag-
nosis. In addition, the severity of CRS and psoriasis among 
the participants were not analyzed. For the accuracy of 
diagnosis, only participants who had treated their CRS and 
psoriasis symptoms twice or more were included. There-
fore, the participants who visited the clinic only once were 
excluded from this study. In addition, we could not analyze 
possible confounding factors between CRS and psoriasis, 
such as obesity, smoking, and dietary habits. Furthermore, 
participants were not matched to control for ischemic heart 
disease and stroke histories. Previous studies report that 
CRS increases the risk of ischemic heart disease and stroke 
significantly [42–49]. Proinflammatory cytokines, altered 
the activation of coagulation system, promoted intravascu-
lar thromboses, and aggravated sleep disordered breathing 
have been suggested as hypotheses to explain this relation-
ship. This study showed similar results as previous studies. 
Finally, our study could not confirm a pathophysiological 
mechanism between CRS and psoriasis, as only odd ratios 
(ORs) were calculated.

Conclusion

The adjusted HR for psoriasis was 1.28 times higher in the 
CRS group than in the control group. In subgroup analy-
sis, the adjusted HRs for psoriasis were 1.47 and 2.10 times 
higher in under 19-year-old males and females, respectively, 
and 1.71 times higher in the old adult male group than in 
control groups.
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