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The Risk of Rosacea According to Chronic Diseases and 
Medications: A 5-Year Retrospective, Multi-Institutional 
Case-Control Study

Jee Hee Son*, Bo Young Chung*, Min Je Jung, Yong Won Choi, Hye One Kim, Chun Wook Park

 Department of Dermatology, Hallym University Kangnam Sacred Heart Hospital, College of Medicine, Hallym University, Seoul, Korea

Background: Rosacea is associated with chronic systemic 
disease. However, research is lacking in Asian countries. 
Objective: To evaluate the association between rosacea and 
cardiovascular diseases (CVDs) related systemic comorbid-
ities, and the use of antihypertensive and antihyperlipidemic 
drugs in Korea. Methods: A five-year retrospective study, us-
ing hospital database, was conducted in five medical centers 
for five years. Totally 1,399,528 patients were evaluated.  
Results: The overall frequency for diagnosed rosacea was 
0.18% over five years (2,536 rosacea patients). Patients with 
diabetes and patients with dyslipidemia were more likely to 
have rosacea (odd ratio [OR] 2.724, 95% confidence interval 
[CI] 1.295∼5.730, p=0.016; OR 1.788, 95% CI 1.445∼
2.212, p<0.001). Patients with CVD were less likely to have 
rosacea (OR 0.431, 95% CI 0.244∼0.760, p=0.003). Patients 
with α-blocker prescriptions and patients with β-blocker 

prescriptions showed a tendency diagnosed with rosacea fre-
quently (OR 1.963, 95% CI 1.200∼3.212, p=0.006; OR 
3.939, 95% CI 3.512∼4.419, p<0.001). Patients with 
[beta]-hydroxy-[beta]-methylglutaryl coenzyme A (HMG-CoA) 
reductase inhibitor, and those with fibrate, were prone to 
have rosacea (OR 1.599, 95% CI 1.390∼1.839, p<0.001; 
OR 1.660, 95% CI 1.056∼2.609, p=0.026). As adjusted re-
sults, among the patients who took HMG-CoA reductase in-
hibitor without dyslipidemia, rosacea was less likely to be di-
agnosed (OR 0.780, 95% CI 0.620∼0.982, p=0.034). 
Conclusion: Rosacea is associated with chronic diseases and 
drugs. (Ann Dermatol 30(6) 676∼687, 2018)

-Keywords-
Antihypertensive agents, Cardiovascular diseases, Chronic 
disease, Hyperlipidemias, Rosacea

INTRODUCTION

Rosacea is a chronic inflammatory skin disease and symp-
toms present in variable degrees of facial erythema, te-
langiectasias, papules, and pustules1-3. Although the exact 
pathophysiology of rosacea has not been established yet, 
vascular reactivity, sun exposure, inflammations, micro-
organisms such as Helicobacter pylori, Demodex folli-
culorum, Staphylococcus epidermidis and Bacillus oler-
onius, and neuro-psychogenic factor seem to be involved1-5. 
Besides a variety of other suggested mechanisms about 
pathogenesis, evidence points to a key role in rosacea of 
neurovascular dysregulation and neurogenic inflammation 
in the vasodilative pathomechanism4. The proposed patho-
genic factors have not yet been proven. Recently, associa-
tions between various chronic inflammatory diseases, 
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such as rheumatoid arthritis (RA) and psoriasis, with car-
diovascular disease (CVD) were reported5-7. Systemic stud-
ies to show the associations of rosacea with extracuta-
neous diseases are few. Rosacea can appear in all ethnic 
groups but previous studies reported that rosacea is less 
common among Asians or Mongoloids. It might imply a 
different pathophysiology related to genetic background 
or genetic susceptibility. Because most previous studies 
tried to reveal associations between CVD and rosacea 
among Caucasians, it is needed and meaningful to de-
termine the relationship between CVD, its drugs, and rosa-
cea among Asians8. 
Therefore, we tried to investigate a group of rosacea pa-
tients among the patients who had risk factors of CVD and 
who were prescribed drugs for chronic systemic disease in 
South Korea. 

MATERIALS AND METHODS
Patient collective and data source

 We conducted a five-year retrospective, multi-institutional 
pooled analysis in five hospitals. A total of 1,399,528 pa-
tients in Hallym, Doangtan, Hangang, Chuncheon, and 
Kangnam Sacred Heart Hospitals between January 2011 
and December 2015 were included. Among them, we se-
lected rosacea patients from the hospital database, a pro-
gram named Clinical Data Warehouse (CDW) with the 
International Classification of Diseases (ICD) diagnostic 
codes for “rosacea” (L711, L718 or L719). The extracted 
rosacea population consisted of 2,536 patients who firstly 
recorded the ICD codes for rosacea as new patient on 
dates between study periods. 

Study design and clinical data

We obtained patients with cardiovascular risk factors from 
the CDW database. We used ICD codes, including I101∼
I109 hypertension, E780∼E785, E788 dyslipidemia or hy-
perlipidemia, I250∼I259 atherosclerotic heart disease 
(chronic ischemic heart disease), I1630∼I639 cerebral in-
farction, E10∼E14 diabetes, and I740∼I749 arterial em-
bolism and thrombosis (peripheral arterial occlusive dis-
ease). We collected patients’ data including demographic 
data (age at diagnosis, gender) and medical history 
(comorbidities which are the above-mentioned diseases 
extracted as ICD code, disease type and duration). After 
that, among them, patients diagnosed with rosacea were 
extracted again. The time at which diagnosed with rosacea 
was set up as an index date. Only those patients diag-
nosed with known systemic or cardiovascular disease be-
fore the index date were included. 
Drug prescriptions of patients are generated electronically 

via computer, ensuring a virtually complete drug history. 
All the target prescribed drugs were investigated by sub-
groups such as antihypertensive drugs and antihyperlipidemic 
drugs. Table 1 shows which drugs we used to extract data. 
We extracted rosacea patients again just as above. Only 
patients prescribed certain drugs before the index date 
were included. 
To consider the interactive effect of disease and drugs, 
subdivided analysis was done. Each disease and a drug 
were paired (e.g., a hypertension and antihypertensive drug, 
hypertension and aspirin, CVD and aspirin, dyslipidemia 
and [beta]-hydroxy-[beta]-methylglutaryl coenzyme A [HMG- 
CoA] reductase inhibitor), with concern that each other 
acts as a confounding factor. 
To establish the frequency of the diagnosed rosacea in the 
population, we assessed the number of rosacea patients 
during five years by year and by sex. 
The protocol was approved by the Institutional Review 
Board of Hallym University Kangnam Sacred Heart Hospital 
(IRB no. 2016-06-77).

Statistical analysis

We estimated the frequency of diagnosed rosacea using 
the Poisson regression analysis. We use the genlin com-
mand to estimate a Poisson regression model. We have 
one continuous predictor and one categorical predictor. 
The factor, categorical variable was sex and cell covariate, 
continuous variable was year. The “cases of diagnosed ro-
sacea” is the dependent variable, whereas “sex” is nomi-
nal independent variable. The probability distribution is 
"Poisson" and the link function is the natural logarithm. 
The logged variable, “Ln_ total (total number of patients)”, 
is used as the offset variable. Using the chi-square test, the 
proportion of rosacea-exhibiting and rosacea-free patients 
for each disease and each drug was calculated. The sig-
nificance level set for all analyses was p<0.05. All stat-
istical analyses were conducted using PASW Statistics 18 
(IBM Co., Armonk, NY, USA). 

RESULTS
Rosacea patient characteristics

The study population encompassed 2,536 patients with 
rosacea, of whom 1,745 patients (68.81%) were female. A 
total of 1,399,528 patients visited hospitals during the five 
target years. The vast majority (2,151 or 84.81%) of pa-
tients with rosacea were above the age of 30 years at the 
index date. Their average age was 47.21±15.01 years. 
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Table 1. Classification of drugs 

Classification Detailed classification Specific drugs

β-Blocker β1 and β2 blocker Propranolol 10 mg, 40 mg (Indenol tab Dongkwang Pharm, Seoul, Korea)
β1 selective blocker Atenolol 50 mg (SCD Atenolol tab Sam Chun Dang Pharm, Seoul, Korea)

Nebivolol hydrochloride 2.725 mg (Nebistol tab Elyson pharmaceutical, Hwaseong, 
Korea)

Nebivolol 5 mg (Nebiret tab SAM-OH Pharm, Seoul, Korea)
Bevantolol Hcl 100 mg (Calvan tab LG Life Science, Seoul, Korea)
Bisoprolol 2.5 mg, 5 mg (Concor tab Merck Korea, Seoul, Korea)

Non selective β and α1-blocker Carvedilol 8 mg, 16 mg, 32 mg, 64 mg (Dilatrend SR Cap Chong Kun Dang Pharm, 
Seoul, Korea) 

Carvedilol 6.5 mg, 12.5 mg, 25 mg (Dilatrend tab Chong Kun Dang Pharm, Seoul, 
Korea)

Arotinolol HCl 10 mg (Almarl tab CJ HealthCare, Seoul, Korea)
α-Blocker α1-blocker Doxazosin 1 mg, 2 mg (Cadil tab Binex, Incheon, Korea)

Doxazosin 4 mg (Cardura-XL tab Pfizer Korea, Seoul, Korea)
Terazosin 2 mg (Bepanti tab Shin Poong Pharm, Ansan, Korea)
Terazosin 5 mg (Hytrin tab IL-YANG Pharm, Yongin, Korea)

Diuretics Thiazide Hydrochlorothiazide 25 mg (Dichlozid tab Yuhan Corporation, Seoul, Korea)
Thiazide-like Indapamide 1.5 mg (Fludex SR tab Servier Korea, Seoul, Korea)
Carbonic anhydrase inhibitors Acetazolamide 250 mg (Acetazole tab Hanlim Pharm, Seoul, Korea)
Loop diuretics Furosemide 40 mg (Lasix tab Han Dok Pharm, Seoul, Korea)

Torasemide 5 mg, 10 mg (Torsem tab Hanmi Pharm, Seoul, Korea)
Potassium sparing diuretics Amiloride 5 mg (Amilo tab Kuhnil Pharm, Seoul, Korea)

Spironolactone 25 mg (Aldactone tab Pfizer Korea, Seoul, Korea)
Selective Alginine Vasopessin 

Receptor antagonist
Tolvaptan Spray Dry Powder 15 mg, 30 mg (Samsca tab Korea Otsuka Pharm, 

Seoul, Korea) 
Calcium channel 

blocker (CCB)
Dihydropyridines Nifedipine 30 mg, 60 mg (Adalat OROS tab Bayer Korea, Seoul, Korea)

Nifedipine 40 mg (Niferon CR tab Kyung Poong Pharma, Seoul, Korea)
Amlodipine besylate 5 mg, 10 mg (Norvasc tab Pfizer Korea, Seaoul, Korea)
Benidipine HCl 4 mg, 8 mg (Coniel tab Myung In Pharm, Seoul, Korea)
Efonidipine hydrochloride 20 mg, 40 mg (Finte tab Green Cross Corporation, Seoul, 

Korea)
Cilnidipine 10 mg (Cinalong tab Boryung Pharm, Seoul, Korea)

Nondihydropyridines-CCB Diltiazem 180 mg (Dilterlan SR cap Alvogen Korea, Seoul, Korea)
Verapamil 240 mg (Isoptin SR tab Ilsugn Pharm, Seoul, Korea)

Angiotensin-converting
-enzyme inhibitor

Captopril 12.5 mg (Capril tab Boryung Pharm, Seoul, Korea)
Moexipril Hcl 15 mg (Univasc tab UCB Korea, Seoul, Korea)
Perindopril 4 mg (Acertil tab Servier Korea, Seoul, Korea)
Cilazapril 1 mg, 2.5 mg (Inhibace tab Jeil Pharm, Seoul, Korea)

Angiotensin II receptor 
blocker

Candesartan cilexetil 16 mg (Candemore tab Chong Kun Dang Pharm, Seoul, Korea)
Fimasartan K trihydrate 132.02 mg (Kanarb tab Boryung Pharm, Seoul, Korea)
Losartan potassium 100 mg (Cozaar tab MSD Korea, Seoul, Korea)
Telmisartan 40 mg (Micardis tab Boehringer Ingelheim Korea, Seoul, Korea)
Valsartan 160 mg (Diovan tab Norvatis Korea, Seoul, Korea)

HMG-CoA reductase 
inhibitor

Atorvastatin calcium 10 mg (Lipitor tab Pfizer Korea, Seoul, Korea)
Fluvastatin 80 mg (Lescol XL SR tab Norvatis Korea, Seoul, Korea)
Pitavastatin 2 mg (Livalo tab JW pharm, Seoul, Korea)
Pravastatin 10 mg, 40 mg (Mevalotin tab CJ HealthCare, Seoul, Korea)
Simvastatin 20 mg (Simvast CR tab Hanmi Pharm, Seoul, Korea)

Fibrates Micro-coating suspension Fenofibrate 160 mg (Lipidil Supra tab Green Cross 
Corporation, Seoul, Korea)

Cholestyramine Cholestyramine Resin 4 g/9 g (Questran Powder for Suspension Boryung Boryung 
Pharm, Seoul, Korea)

Aspirin Aspirin enteric coated pellet 100 mg (Astrix cap Boryung Pharm, Seoul, Korea), 
Aspirin enteric coated 100 mg/T (Aspirin protect tab Bayer Korea, Seoul, Korea) 

HMG-CoA: [beta]-hydroxy-[beta]-methylglutaryl coenzyme A.
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Fig. 2. Risk of diagnosed rosacea according to chronic systemic 
diseases. IHD: ischemic heart disease, CVD: cardiovascular 
disease. *p<0.05.

Table 2. The risk of diagnosed rosacea according to chronic systemic diseases, which is related to cardiovascular risk factors, and drugs

Variable Rosacea Without rosacea
Total population

(n)
p-value

95% confidence 
interval

Odds ratio

Diabetes 7 (0.5) 1,418 (99.5) 1,425 0.016* 1.295∼5.730 2.724 
Hypertension 101 (0.2) 46,503 (99.8) 46,604 0.073 0.987∼1.470 1.205 
Cerebral infarction 12 (0.1) 15,241 (99.9) 15,253 0.003** 0.244∼0.760 0.431 
PAOD 0 (0) 33 (100) 33 1.000 
Dyslipidemia 88 (0.3) 27,534 (99.7) 27,622 0.000*** 1.445∼2.212 1.788 
IHD 4 (0.2) 2,540 (99.8) 2,544 1.000 0.325∼2.314 0.867 
α-Blocker 16 (0.4) 4,504 (99.6) 4,520 0.006** 1.200∼3.212 1.963 
BB 239 (0.5) 52,582 (99.5) 52821 0.000*** 3.512∼4.419 3.939
CCB 65 (0.2) 33,792 (99.8) 33,857 0.611 0.975∼1.629 1.061 
Diuretics 60 (0.2) 31,052 (99.8) 31,112 0.596 0.825∼1.377 1.066 
ACEi 15 (0.2) 7,431 (99.8) 7,446 0.680 0.669∼1.849 0.899 
ARB 55 (0.2) 23,350 (99.8) 23,405 0.058 0.998∼1.704 0.767 
HMG-CoA reductase 

inhibitor
186 (0.2) 75,534 (99.8) 75,720 0.000*** 1.390∼1.839 1.599

Fibates 19 (0.3) 6,323 (99.7) 6,342 0.026* 1.056∼2.609 1.660
Cholestyramine 0 (0) 153 (100) 153 1.000 
ASA 69 (0.2) 43026 (99.8) 43095 0.509 0.726∼1.172 0.923

Values are presented as number (%). PAOD: peripheral arterial occlusive disease, IHD: ischemic heart disease, BB: β-blocker, CCB:
calcium channel blocker, ACEi: angiotensin-converting-enzyme inhibitor, ARB: angiotensin II receptor blocker, HMG-CoA: [beta]- 
hydroxy-[beta]-methylglutaryl coenzyme A, ASA: aspirin. *p<0.05, **p<0.01, ***p<0.001.

Fig. 1. Changes in the frequency of diagnosed rosacea by sex 
in five medical centers for five years.

The frequency of diagnosed rosacea in five hospitals in 
the last five years

The frequency of diagnosed rosacea in the study pop-
ulation was 0.18% (181.20 per 100,000) during the five 
years from 2011 to 2015. Fig. 1 shows changes in the fre-
quency of diagnosed rosacea. It was higher in women 
(0.25%, 1,745/705,748) than in men (0.11%, 791/693,780). 
In women, it was 2.062 times significantly higher than in 
men (p<0.001). The frequency of diagnosed rosacea in 
each year did not differ significantly over the five years 

(p=0.132). 

Risk of diagnosed rosacea according to chronic systemic 
diseases, as related to cardiovascular risk factors and 
prescribed drugs

Of the 1,399,528 patients, some were selected depending 
on their comorbidities and their prescribed drugs. Table 2 
presents rosacea patients who were extracted in relation to 
chronic systemic diseases and prescribed drugs. 
Patients with diabetes (odd ratio [OR] 2.724, 95% con-
fidence interval [CI] 1.295∼5.730, p=0.016), and pa-
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Fig. 3. Risk of diagnosed rosacea in relation to medications such 
as antihypertensive and antihyperlipidemic drugs. CCB: calcium 
channel blocker, ACEi: angiotensin-converting-enzyme inhibitor, 
ARB: angiotensin II receptor blocker, HMG-CoA: [beta]-hydroxy- 
[beta]-methylglutaryl coenzyme A, ASA: aspirin. *p<0.05.

Table 3. The risk of diagnosed rosacea according to classified drugs by subtypes

Variable Rosacea Without rosacea 
Total population 

(n)
p-value

95% confidence 
interval

Odds 
ratio

Beta blockers, beta 1 and beta 2 177 (0.9) 20,230 (99.1) 20,407 0.000*** 4.380∼5.953 5.106 
Beta blockers, beta 1 selective 37 (0.2) 20,924 (99.8) 20,961 0.876 0.704∼1.347 0.974 
Non selective beta and alpha 1 

blocker
124 (1.1) 11,329 (98.9) 11,453 0.000*** 5.245∼7.539 6.288 

Thiazide group 21 (0.2) 8,568 (99.8) 8,589 0.167 0.880∼2.080 1.353 
Thiazide-like 6 (0.2) 2,709 (99.8) 2,715 0.626 0.547∼2.722 1.221 
Carbonic anhydrase inhibitors 2 (0.3) 637 (99.7) 639 0.433 0.432∼6.937 1.730 
Loop diuretics 19 (0.2) 12,403 (99.8) 12,422 0.457 0.536∼1.324 0.843 
Potassium sparing diuretics 11 (0.2) 6,687 (99.8) 6,698 0.743 0.501∼1.638 0.906 
Selective Alginine Vasopressin 

Receptor antagonist
1 (2.0) 48 (98) 49 0.002** 1.584∼83.201 11.430 

DHPs, CCB 50 (0.2) 27,170 (99.8) 27,220 0.922 0.766∼1.342 1.014 
NHP-CCB 15 (0.2) 6,622 (99.8) 6,637 0.390 0.975∼1.629 1.249 
Atovarstatin 60 (0.2) 26,354 (99.8) 26,414 0.000*** 1.390∼1.839 1.599

Values are presented as number (%). DHPs: dihydropyridines, CCB:calcium channel blocker, NHP: nondihydropyridines. *p<0.05, 
**p<0.01,***p<0.001.

tients with dyslipidemia (OR 1.788, 95% CI 1.445∼2.212, 
p<0.001), were significantly more likely to have rosacea. 
Patients with hypertension was more likely to have rosa-
cea, but this was not statistically significant (OR 1.205, 
95% CI 0.987∼1.470, p=0.073). Meanwhile, patients 
with cerebral infarction were statistically less prone to have 
rosacea (OR 0.431, 95% CI 0.244∼0.760, p=0.003) (Fig. 
2). 
Patients with one or more recorded α-blockers, and pa-
tients with β-blocker (BB) prescriptions, showed a sig-
nificantly greater tendency to be diagnosed with rosacea 
compared with patients without such prescriptions (OR 
1.963, 95% CI 1.200∼3.212, p=0.006; OR 3.939, 95% 
CI 3.512∼4.419, p<0.001). Moreover, patients with HMG- 
CoA reductase inhibitor and patients with fibrate were sig-
nificantly more prone to have rosacea (OR 1.599, 95% CI 
1.390∼1.839, p<0.001; OR 1.660, 95% CI 1.056∼
2.609, p=0.026). Patients with calcium channel blocker 
(CCB, OR 1.061, 95% CI 0.975∼1.629, p=0.611) and 
patients with diuretics (OR 1.066, 95% CI 0.825∼1.377, 
p=0.596) were slightly more likely to have rosacea, but 
these were not statistically significant (Fig. 3).

Risk of diagnosed rosacea according to antihypertensive 
or antihyperlipidemic drug subtypes

The proportions of rosacea and rosacea-free patients for 
each antihypertensive or antihyperlipidemic drug are sum-
marized in Table 3. Among the patients with one or more 
recorded BB β1 and β2 (OR 5.106, 95% CI 4.380∼
5.953, p<0.001), non-selective BB and α1-blocker (OR 
6.288, 95% CI 5.245∼7.539, p<0.001), and V2 arginine 
vasopressin receptor antagonists (OR 11.430, 95% CI 1.584∼

83.201, p=0.002), rosacea was significantly more likely 
to be diagnosed (Fig. 4). No drugs showed a significant 
tendency for users less diagnosed with rosacea, compared 
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Fig. 4. (A) Risk of diagnosed rosacea according to specific diuretics, (B) risk of diagnosed rosacea according to specific α-blockers 
and β-blocker, classified drugs by subtypes. *p<0.05.

with patients not taking them. When divided by sex, pa-
tients taking carbonic anhydrase inhibitors showed sig-
nificantly increased tendency to develop rosacea only 
among male patients. In contrast, among patients taking 
V2 arginine vasopressin receptor antagonists, only female 
patients exhibited increased tendency to develop rosacea. 

Risk of diagnosed rosacea according to gender 

We divided into male and female, and find each increased 
odds ratio for rosacea development in patients with dysli-
pidemia (OR 1.718, 95% CI 1.170∼2.523, p=0.005 for 
males and OR 1.843, 95% CI 1.427∼2.381, p<0.001 for 
females). Also of interest, only female patients with dia-
betes mellitus (DM) (OR 3.260, 95% CI 1.350∼7.870, 
p=0.005) and cerebral infarction (OR 0.413, 95% CI 
0.197∼0.868, p=0.016) showed increased and decreased 
tendency to develop rosacea. In the case of hypertension, 
only males showed an increased tendency to develop ro-
sacea (OR 1.667, 95% CI 1.230∼2.260, p=0.001).  
When divided by sex, male patients with every prescribed 
drug mentioned above (except diuretics) showed a sig-
nificantly increased tendency to develop rosacea. For fe-
male patients, only those with α-blockers (OR 8.779, 
95% CI 5.159∼14.938, p<0.001) and BB (OR 4.813, 
95% CI 4.026∼5.752, p<0.001) prescriptions were more 
likely to have rosacea.

Risk of diagnosed rosacea according to chronic systemic 
diseases, as related to cardiovascular risk factors and 
prescribed drugs, after divided analysis of disease and 
drugs 

Even when paired divided analyses were carried out with 
confounding factors, hypertension, dyslipidemia, BB showed 
significantly increased the tendency to develop rosacea. 

On the other hand, among the patients who took HMG- 
CoA reductase inhibitor without dyslipidemia, rosacea 
was less likely to be diagnosed (OR 0.780, 95% CI 0.620∼
0.982, p=0.034) (Fig. 5, Table 4).

DISCUSSION

Reported incidence and prevalence of rosacea vary be-
tween countries, ranging from 0.06% to 22%3,9. Rosacea 
affects up to 15% of the general populationof fair-skinned 
northern European heritage2. The overall incidence rate 
for diagnosed rosacea in the UK was 1.65/1,000 person- 
years. The prevalence of rosacea in the general population 
of Germany and Russia was 12.3% and 5.0%, re-
spectively10. Rosacea seems relatively common among 
Caucasians and occurs less frequently in other ethnicities. 
In South Korea, Koo et al.11 (1997) studied 7,797 patients 
who visited a dermatology clinic for five years. Among 
these, 133 patients were diagnosed with rosacea; so the 
frequency of rosacea was 1.7%. In another study done by 
Kim et al.12, 8,491 patients who visited the department of 
dermatology were studied for two years, and 82 patients 
were diagnosed with rosacea, revealing the frequency of 
rosacea to be 0.97%. In our study, the frequency of rosa-
cea over five years in our group of hospitals was 0.18%. 
The relatively low incidence may be due to a patient miss-
ing from the tertiary hospital. The study data included on-
ly patients who visited the five hospitals. There might be 
patients who did not come to dermatologists due to mild 
symptoms and signs13. Also, Korean people, most of whom 
are Asian, may have different prevalence rates11,12. 
Our study confirmed a significant association of rosacea 
and dyslipidemia. There are some explanations about the 
association between hyperlipidemia and rosacea, such as 
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Fig. 5. Odds ratio for the risk of diagnosed rosacea in (A) total population, (B) males, and (C) females, after subdivided analysis. 
HMG-CoA: [beta]-hydroxy-[beta]-methylglutaryl coenzyme A, CVA: cerebrovascular attack, ASA: aspirin. *p<0.05.

high rate of alcohol consumption and genetic factors; 
among other, unknown factors1. Systemic inflammation 
can lead to structural changes in lipoproteins, negatively 
affecting their ability to remove cholesterol14. In a case-con-
trol study of Duman et al.1, high total cholesterol (>200 
mg/dl) and low-density lipoprotein cholesterol (>130 
mg/dl) were significantly more common in the rosacea pa-

tients compared to controls. Rainer et al.2 also found a sig-
nificant association between hyperlipidemia and rosacea 
in a skin severity-dependent manner in a case-control study 
(OR 6.8, 95% CI 1.900∼24.600, p=0.003). For these rea-
sons, chronic inflammation from rosacea could be the 
cause of frequent dyslipidemia. 
Antihyperlipidemic drugs, HMG-CoA reductase inhibitors 
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and fibrates, showed significant association with increased 
diagnosis of rosacea. However, patients with dyslipidemia 
were significantly more likely to have rosacea; so inter-
pretation should be careful. Interestingly, after subdivision, 
patients who were prescribed HMG-CoA reductase in-
hibitor but have no dyslipidemia showed less likely to 
have rosacea compared with those who were not pre-
scribed HMG-CoA reductase inhibitor or have dyslipidemia. 
When divided into male and female, this result was not 
observed in male, but in female. This difference may be 
due to the distinct skin physiology in men and women15, 
and physiologic differences between male and female ro-
sacea16. Regarding the HMG-CoA reductase inhibitor, sta-
tin; it is reported to be effective against many other derma-
tologic diseases including psoriasis, eczema, graft-ver-
sus-host disease, uremic pruritus, vitiligo, and hirsutism17. 
Also, its topical forms are employed in the treatment of 
acne, seborrhea, rosacea, and rhinophyma17. With im-
munomodulatory effects18, its systemic anti-inflammatory 
action in inflammatory arthritis18 and allergic asthma19 has 
been demonstrated17. Additionally, statin inhibits the ac-
tivity of oxidant enzymes20, and up-regulates the activity 
of antioxidant enzymes17. Statin also has a biphasic effect 
on angiogenesis in human epidermal microvessel endo-
thelial cells18; low concentrations tend to increase angio-
genesis but higher doses induce inhibition of vascular en-
dothelial growth factor synthesis21. Also, statins inhibit the 
expression and secretion of MMP-1,-2,-3 and -9 from vas-
cular smooth muscle cells and macrophages22, compared 
with fibrate (no inhibition)23. MMPs play a major role in re-
modeling the extracellular matrix24,25 and also in the etio-
pathogenesis of rosacea; so the protective effects of statin 
on developing rosacea in patients with hyperlipidemia 
should be considered. Because our results with or without 
dyslipidemia showed different results in the effect on in-
cidence of rosacea, controlled experimental data will be 
needed. 
Our study revealed that patients with hypertension were 
not likely to have rosacea. In Duman’s case-control study, 
regarding hypertension there was no significant difference 
between the rosacea group and control group1. Otherwise, 
Rainer et al.2 revealed patients with rosacea were more 
likely to have hypertension with severity-dependent manner. 
Underlying inflammatory cytokines and metabolic, im-
mune, and endocrine changes might provide explanations.
In our study, patientstaking α-blockers and patients with 
BB prescriptions showed a significantly greater tendency 
to be diagnosed with rosacea. Patients with CCB, diu-
retics, angiotensin-converting-enzyme inhibitor (ACEi), and 
angiotensin II receptor blocker (ARB) did not show any 
significant tendency regarding rosacea. BBs are recom-Ta
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mended as an off-label treatment for erythematoutelangiecti-
atic rosacea26. In some case-control research, ORs for in-
cident rosacea slightly decreased among patients with 
BB27. Use of CCBs, by the way, is commonly discouraged 
in patients with rosacea because they are considered a 
trigger or exacerbating factor26,28,29. Associations between 
the risk of incident rosacea and such antihypertensive 
drugs have been reported recently27; however, the evi-
dence is limited and still controversial27,29. 
Our study shows patients with DM have a significantly 
higher probability of experiencing rosacea. However, 
Duman et al.1 showed there were no significant differ-
ences between rosacea group and control group in fasting 
blood glucose levels and DM. Meanwhile, Spoendlin et 
al.30 found rosacea cases and controls had recorded DM 
diagnoses revealing decreased ORs. This further de-
creased with increasing hemoglobin A1c values and dis-
ease duration. The underlying mechanism seems related 
to the degree of endothelial dysfunction and thus impaired 
vasodilation. Rosacea has a vasodilatory component where-
as DM is associated with impaired vasodilation congruent 
with the degree of endothelial dysfunction31. These sug-
gest a decreased rosacea risk in DM patients but some re-
sidual confounding or chance cannot entirely be ruled 
out. 
The incidence rate of rosacea among ischemic stroke and 
hemorrhagic stroke patientswas reported to be 1.19 and 
1.11, respectively, but both were without statistical sig-
nificance32. In our study, patients with cerebral infarction 
were statistically less prone to have rosacea. Meanwhile, 
aspirin slightly raised the OR in the male population with-
out CVD. CVD is also associated with other risk factors or 
confounding factors, such as alcohol, smoking, and obe-
sity, which are difficult to interpret. Not many studies on 
these have been reported and they are still controversial. 
As suggested mechanism, aspirin blocks synthesis of pros-
taglandin, which induces vasodilation33,34. 
The limitations of this study are as follows. Firstly, this 
study included a population of patients who visited hospi-
tals, not the general population. However, other cohort or 
case-control studies using national databases also included 
populations of patients who visited hospitals. Second, the 
records of ICD codes might be incomplete (e.g., many 
physicians might have forgotten to enter ICD codes and it 
might be possible that the diagnosis of specific disease has 
been included in the diagnosis for the insurance even 
without that disease. Because of those reasons, there may 
be missed cases. Also, here are limitations in that code 
may be entered for insurance claims. Therefore, it was not 
possible to exclude other inflammatory diseases. 
Additional case-control studies are needed. Also, in some 

cases, there may be use of preventive medicines used dif-
ferently from the proposals of the National Health 
Insurance). Third, using the chi-square test, we could con-
firm the relations between each group due to limitations 
in the use of medical records. Later on, case-control study 
or cohort study with multiple logistic regression analysis 
would be needed to check the odd ratio or relative rate. 
Also, we could not check the exact date of occurrence of 
the disease or distinguish new patients from patients with 
existing disease. So, it is unclear whether rosacea would 
be the prodrome sign or one of the clinical feature/sequel 
of specific chronic systemic diseases, and rosacea can be 
regarded as one of drug side reaction. At last, because this 
study is limited to patients seen in a hospital setting, pa-
tients with more severe rosacea might be included. Also, 
in this study, we did not survey the general population 
and only studied patients who visited five hospitals, which 
are located locally in some urban areas. The selection of 
hospitals is not the probability allocation, so the data of 
five hospitals can not represent those of South Korea. 
Also, these data only showed not the prevalence of rosa-
cea but the frequency of diagnosed rosacea. Due to these 
limitations, an interpretation will need to be careful. It 
might be thought to have only the significance as a pre-
liminary experiment. In addition, it was hard to evaluate 
patients taking a combination of drugs in one pill, so we 
could not include antihypertensive combinations such as 
ACEi with CCB agents, ARB with CCB, and so on. 
Additional study with the number of prescriptions or dose 
amounts will also be needed. Also, classification of rosa-
cea into subtypes, using clinical data, such as clinical pic-
ture or histopathology results, and consideration for the in-
fluencing factors, such as environment, temperature, pa-
tient’s age, occupation and habits, cosmetics and topical 
agent might be needed in future studies. 
This study determined the correlation of chronic systemic 
diseaseand rosacea in South Korean patients. We also 
demonstrated associations between rosacea and drugs for 
risk factors of CVDs. Patients with hyperlipidemia, in par-
ticular, were more likely to have rosacea; and patients pre-
scribed with HMG-CoA reductase inhibitor seemed less 
likely to have rosacea. These results provide good evi-
dence for explanations about the potential of rosacea oc-
currence when prescribing medications to patients with 
chronic systemic disease. 
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