
ABSTRACT
Objective: Rosacea is a chronic inflammatory skin disorder with a potential association with systemic inf-
lammatory and autoimmune conditions. This study aimed to investigate inflammatory markers, including 
antinuclear antibody (ANA) and complement levels, in patients with rosacea.
Material and Methods: In this retrospective case-control study, 178 patients aged 18 years and older who 
were diagnosed with rosacea between March 2022 and March 2023 were evaluated. Forty-nine age- and 
sex-matched healthy individuals were included as controls. Demographic data and laboratory parame-
ters-including leukocyte and platelet counts, hemoglobin, hematocrit, erythrocyte sedimentation rate 
(ESR), C-reactive protein (CRP), complement C3 and C4 levels, and ANA titers-were recorded and analyzed.
Results: Among the rosacea patients, ANA positivity was detected in 7.9% (14/178). No statistically signifi-
cant differences were found between the patient and control groups in terms of leukocyte count (p=0.482), 
platelet count (p=0.567), hemoglobin (p=0.828), hematocrit (p=0.877), ANA titer (p=0.946), C3 (p=0.665), 
ESR (p=0.083) or CRP levels (p=0.690). However, serum C4 levels were significantly lower in rosacea patients 
compared to the control group (p=0.029).
Conclusion: Patients with rosacea may present with decreased serum C4 levels, suggesting a potential link 
with systemic inflammatory or autoimmune processes. Further prospective studies are warranted to clarify 
the clinical significance of these findings.
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ÖZET
Amaç: Rosacea, sistemik inflamatuar ve otoimmün hastalıklarla ilişkili olabileceği düşünülen kronik infla-
matuar bir cilt hastalığıdır. Bu çalışmada, rosacea hastalarında antinükleer antikor (ANA) ve kompleman 
düzeyleri de dâhil olmak üzere inflamatuar belirteçlerin değerlendirilmesi amaçlanmıştır.
Gereç ve Yöntemler: Bu retrospektif olgu-kontrol çalışmasında, Mart 2022 ile Mart 2023 tarihleri arasında 
rosacea tanısı alan, 18 yaş ve üzerindeki 178 hasta değerlendirilmiştir. Yaş ve cinsiyet açısından eşleştirilmiş 
49 sağlıklı birey kontrol grubunu oluşturmuştur. Katılımcıların demografik özellikleri ile lökosit ve trombosit 
sayısı, hemoglobin, hematokrit, eritrosit sedimantasyon hızı (ESH), C-reaktif protein (CRP), kompleman C3 
ve C4 düzeyleri ile ANA titresi gibi laboratuvar parametreleri retrospektif olarak analiz edilmiştir.
Bulgular: Rosacea hastalarının %7,9’unda (14/178) ANA pozitifliği saptanmıştır. Lökosit (p=0,482), trom-
bosit (p=0,567), hemoglobin (p=0,828), hematokrit (p=0,877), ANA titresi (p=0,946), C3 (p=0,665) ve CRP 
(p=0,690) düzeyleri açısından hasta ve kontrol grupları arasında istatistiksel olarak anlamlı fark bulunmamış-
tır. Ancak, rosacea hastalarında serum C4 düzeyleri kontrol grubuna kıyasla anlamlı derecede daha düşük 
bulunmuştur (p=0,029).
Sonuç: Rosacea hastalarında ANA pozitifliği, ESH yüksekliği ve serum C4 düzeylerinde azalma gözlenebilir. 
Bu durum, rosacea ile sistemik inflamatuar ya da otoimmün süreçler arasında olası bir ilişkiye işaret edebilir. 
Bulguların klinik öneminin netleştirilebilmesi için ileriye dönük çalışmalara ihtiyaç vardır.
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INTRODUCTION
Rosacea is a chronic inflammatory skin disease. It 
usually affects fair-skinned women over 30 but can 
manifest in individuals of any age or sex (1). While 
its etiology remains partially elusive, it is thought to 
be influenced by genetic, neurovascular, immune, 
and psychological factors (2). Traditionally, diagnosis 
relied on clinical observation and history; however, 
the National Rosacea Society Expert Committee's 
novel classification system has significantly enhanced 
diagnostic precision, mitigating the risk of misdiagnosis 
with other facial skin conditions, such as malar rash 
due to systemic lupus erythematosus (SLE) (3,4).
Recent studies have unveiled a complex interplay 
between rosacea and autoimmune diseases (5,6). 
Genetic studies (genome wide association study) have 
identified genetic risk loci associated with autoimmune 
diseases for rosacea (7). In addition to autoimmunity, 
systemic inflammation has also been demonstrated 
in individuals with rosacea, further contributing to 
the disease’s complex pathophysiology. Because 
of that various systemic comorbidities are known 
to accompany rosacea. These comorbid conditions 
can significantly reduce patients’ quality of life, 
emphasizing the need for comprehensive evaluation 
and long-term follow-up in this population(8). These 
factors can challenge clinicians to make an accurate 
diagnosis.
Our study addressed these diagnostic challenges by 
comprehensively comparing various inflammatory 
laboratory indicators in rosacea patients and healthy 
individuals. We examined the counts of leukocyte and 
platelet, levels of hemoglobin (HB) and hematocrit 
(HTC), erythrocyte sedimentation rate (ESR), C-reactive 
protein (CRP), complement-3 (C3), complement-4 (C4), 
and anti-nuclear antibody (ANA) titers. This analysis 
allowed us to identify key similarities and differences 
between rosacea, autoimmune and inflammatory 
diseases.

MATERIAL AND METHODS
This is a descriptive, retrospective, and case-
control study. The ethic commitee of the instution 
has approved the study according to the Helsinki 
Declaration. (Approval date: 11/05/2023, approval 
number: 2023/06-16). 

The study included patients over 18 years old diagnosed 
with rosacea and age and gender-matched healthy 
controls admitted to our outpatient clinic between 
March 2022 and March 2023. We excluded patients 
with systemic diseases, autoimmune disorders, and 
those using systemic drugs from the study. All patients 
who participated in the study provided informed 
consent. 
The hospital registry system was used to retrieve and 
record patients' age, gender, Fitzpatrick skin type, 
disease duration, additional systemic disease, systemic 
drug use, and laboratory results. The complete blood 
count (including leukocyte and platelet count, HB, and 
HTC), ESR, CRP, C3, C4, and ANA levels were among the 
laboratory results accessed. 
A flow cytometry device (Mindray BC 6800) was used to 
measure total blood count. A photometric autoanalyzer 
(Beckman Coulter AU 5800) and its standard kits were 
used to measure serum levels of CRP. 
The patients’ serum ESR levels were counted using 
an automatic sedimentation analyzer (Vision). The 
patients' ANA levels were determined using enzyme-
linked immunosorbent assay (ELISA) tests. The test 
was considered positive if the ANA titer was equal to 
or greater than 1/80. The serum C3 and C4 levels were 
calculated using a nephelometric analyzer (Turbox). 
The serum C3 levels normal range 0.9-1.8 g/L, whereas 
the serum C4 levels normal range 0.16-0.48 g/L.

Statistical Analysis
Researchers used IBM SPSS version 25.0 (SPSS Inc., 
Chicago, IL, USA) for statistical analysis. Continious 
variables were given as mean ± standard deviation or 
median with interquartile range. Categorical data were 
presented as frequency (percentage) and evaluated by 
chi-square test. 
Researchers calculated the uniform distribution of the 
data with the Kolmogorov–Smirnov test, and used 
student's t-test to compare mean values of quantitative 
variables. Authors preformed logistic regression test 
for univariate and multivariate analysis. Statistical 
significance was considered for p-values less than 0.05.

RESULTS
A total of 227 patients, 178 patients with rosacea, and 
49 healthy controls participated in the study. The study



group was conducted with 154 (86,5%) females and 
24 (13,5%) males. The median disease duration was 
3,1+2,9 years. The most common type was erythema-
telangiectatic rosacea in 99 (55,6%). Table 1 shows that 
the demographic features of the study group were 
homogenous and matched the control group. 
ANA positivity was 7,9% (14/178) in rosacea patients. 
We found no statistically significant difference between 
the two groups in terms of mean total leucocyte 
and platelet count, HB, HTC, ESR, ANA, C3, and CRP 
levels (p=0.482, p=0.567, p=0.828, p=0.877, p=0.083, 
p=0.946, p=0.665, and p=0.690; respectively) (Table 2).
Serum C4 levels were statistically lower in the study 
group (p=0.029) (Table 2). Additionally, according to 
univariate and multivariate tests, serum C4 level was 

the only independent predictive test for the rosacea 
patients compared to healthy controls (Table 3).

DISCUSSION
Our study involved 227 patients, 178 with rosacea and 
49 healthy controls. Serum C4 levels were significantly 
lower in patients with rosacea compared to control 
group. Serum C4 level was the only independent 
predictive marker for the rosacea patients., These 
findings underscore the potential link between chronic 
inflammation, autoimmune diseases and rosacea.
Our results align with previous studies (9,10). For 
instance, Lazaridou et al. reported that 21.1% (19/90) 
of patients with rosacea had ANA positivity, 6,7% with
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Table 1. Demografic features of the patients
Demografic features of the patients Study group (n= 178) Control group (n=49) p value

Gender

Male

Female

24 (13.5%)

154 (86.5%)

9 (18.4%)

40 (81.6%) 0.390a

Mean of age+SD (year) 41.6+12.7 39.9+9.9 0.159b

Fitzpatrick skin type

2

3

156 (87.6%)

22 (12.4%)

45 (91.8%)

4 (8.2%) 0.414a

Mean duration of the disease+SD (year) 3.1+2.9 - -

Type of the disease

Erythema-telangiectatic papulopustular

Phimatous

99 (55.6%)

71 (39.9%)

8 (4.5%) - -
Abbreviations: a: Chi square tes,  b: Students t-test, SD: Standard deviation

Table 2. Evaluation of the systemic inflamation and systemic lupus erythematosus markers of the patients
Laboratory finding of the patients Study group (n=178) Control group (n=49) P value

Leucocyte count (mean + standard deviation) 7212+1993 6919+1835 0.482a

Platelet count (mean + standard deviation) 271707+56920 266413+58527 0.567a

Heamoglobin (mean + standard deviation) 13.74+1.40 13.79+1.59 0.828a

Hematocrit (mean + standard deviation) 40.73+3.52 40.82+4.14 0.877a

C- reactive protein (mean + standard deviation) 3.67+4.68 3.95+2.81 0.690a

Erythrocyte sedimentation rate (mean + standard deviation) 9.95+7.17 8.04+6.73 0.083a

Complement - 3 (mean + standard deviation) 1.22+0.18 1.23+0.20 0.665a

Complement - 4 (mean + standard deviation) 0.26+0.06 0.29+0.10 0.029a*

Antinuclear antibody 

Positive

Negative

14 (7.9%)

164 (92.1%)

4 (8.2%)

45 (91.8%)

0.946b

a: Students t-test, b: Chi-square test, SD: Standard deviation



positive indirect immunofluorescence assay, and 
6.4% with direct immunofluorescence assay (9). 
They declared that none of the rosacea patients with 
ANA positivity had developed SLE. Therefore, they 
attributed this positivity to sun exposure, as had 
been suggested by other authors (9-11). However, 
they did not investigate serum inflammation markers, 
serum C3 and serum C4 levels, in their patients. On 
the other hand, Anderson found ANA positivity in 9% 
of normal subjects between 41 and 60 years of age 
(12). They associated this positivity with repeated 
viral infections and genetic predisposition. Our 
study observed ANA positivity at 7.9% in patients 
with rosacea, which was not significantly different 
from healthy controls. These results suggest that 
ANA detection in rosacea patients may be due to 
various environmental and genetic factors. The test 
should not be considered a diagnostic or differential 
laboratory test. Other lupus diagnostic criterias such 
as hematological, neuropsychiatric, mucocutaneous, 
serosal, musculoskeletal, renal involvement, 
antiphospholipid and SLE-specific antibodies should 
be checked in the patients with suspected SLE (13). 
According to our current knowledge, rosacea is not a 
disease limited to the skin. Many previous reviews and 
meta-analyses demonstrate the relationship between 
rosacea and other systemic comorbidities, such as 
hypertension, dyslipidemia, cardiovascular diseases, 
inflammatory bowel diseases, diabetes mellitus, 
anxiety, and depression, mainly due to systemic chronic 
inflammation (14,15). From our country, Caf N. et al. 
reported that systolic and diastolic blood pressures 
and plasma neutrophil/lymphocyte ratio were higher 
than healthy controls in the rosacea patients (16). 
Similarly, the groups had no significant difference in 
platelet/lymphocyte ratio, CRP, and ESR. They did not 
investigate serum C3 and C4 levels in both groups. 
On the other hand, Karaosmanoğlu N. et al. reported 
monocyte and platelet count, SII index, ESR and CRP 
were significantly higher in patients with rosacea (17). 
The difference in the patients' characteristics and the 
methods of studies could vary these results. However, 
these findings emphasize the relationship between 
inflammation and rosacea. Further investigation could 
explain the exact mechanism behind this relationship.  
A multicenter study from our country, reported no 

additional autoimmune disease in the rosacea patients 
(18). However, a case-control multi-institutional 
survey from Korea declared that a statically significant 
association between Sjögren syndrome, systemic 
sclerosis, rheumatoid arthritis, ankylosing spondylitis, 
autoimmune thyroiditis, alopecia areata, vitiligo, 
and rosacea (19). Our patients had no additional 
systemic diseases; however, we found lower serum 
C4 levels in rosacea patients compared to healthy 
controls. Therefore, these findings may underscore 
the relationship between rosacea and complement-
dependent autoimmune diseases. Further investigation 
and long-term follow-up should be done on these 
patients.
The main limitation of our study is the lack of extractable 
nuclear antigen (ENA) panel testing in patients with 
positive ANA results. In our center, ANA positivity was 
reported only qualitatively as positive or negative, 
without further specification of antibody subsets 
such as anti-Ro/SSA, anti-La/SSB, anti-Sm, anti-RNP, 
anti-Scl-70, or anti-centromere antibodies. Therefore, 
we were unable to determine whether ANA-positive 
rosacea patients had specific autoantibody patterns 
that could suggest an underlying connective tissue 
disease. This constitutes an important limitation, as 
ENA profiling is crucial for interpreting ANA positivity 
in clinical context. The retrospective design can also 
be thought of as a limitation. The strengths of this 
study include the relatively large sample size, the 
case-control structure, and the use of standardized 
laboratory procedures for all participants. All serum 
inflammation markers were evaluated systematically 
in the study population.
In addition, although serum C4 levels were significantly 
lower in rosacea patients in our study, the use of serum 
C4 as a screening tool for autoimmunity in routine 
clinical practice requires careful consideration. Serum 
C4 may be evaluated in rosacea patients with suspected 
autoimmune comorbidities; however, given that C4 is 
not disease-specific and may not be cost-effective as a 
broad screening test, its use should be individualized 
based on the patient’s clinical findings and risk profile.

CONCLUSION 
Rosacea could be associated with other systemic 
disorders. Systemic comorbidities, such as chronic
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inflammation and genetic background, could be 
related to rosacea. Autoimmune disease could be 
detected in rosacea patients; however, study results 
are still controversial. Further studies could enlighten 
our knowledge about this issue.
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