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ABSTRACT ROSACEA AND CHRONIC VENOUS DISEASE:
. . . COMORBIDITY PATTERNS AND HEREDITARY RISK
Sultan Asiri Zuhair Ali
https://orcid.org/0009-0007-4066-9445 Introduction. The pathophysiology of rosacea is driven by complex
Department of Internal and Family interactions involving dysregulation of the immune system, neurogenic
Medicine, Scientific and Educational inflammation, and vascular hyperreactivity. Parallel to this, the hallmark
Medical Institute, Sumy State of chronic venous disease (CVD) pathophysiology likely remains in
University, Sumy, Ukraine inflammation, possibly triggered by sustained venous hypertension and
valvular incompetence. No reliable epidemiological data on comorbidity
Oksana Melekhovets rosacea with CVD were found in the literature.
https://orcid.org/0000-0001-9031-7009 The aim was to study the comorbidity of rosacea with chronic
Department of Internal and Family venous disease and to determine the impact of positive rosacea and
Medicine, Scientific and Educational chronic venous disease family anamnesis as risk factors for rosacea
Medical Institute, Sumy State using the logistic regression model with the goals of sustainable
University, Sumy, Ukraine development, namely, ensuring good health and well-being.
Materials and Methods. A total of 245 individuals were enrolled in
Mariia Lobatiuk the study and allocated between two groups. Rosacea Group included
https://orcid.org/0000-0002-6128-5797 141 patients who were eligible diagnostic criteria for rosacea [5].
Department of Internal and Family Control Group included 104 participants who have been consulting by a
Medicine, Scientific and Educational GPs about a healthy lifestyle and had no clinical signs of the Rosacea
Medical Institute, Sumy State disease. The mean age of patients in the Control Group was 45.84 +
University, Sumy, Ukraine 14.47 years, in the Rosacea Group it was 44.46 + 11.26 years. No
statistically significant difference was found between the groups (Welch
Turii Melekhovets t = 0.806; df = 188; p = 0.421). These findings indicate that age
https://orcid.org/0000-0002-3219-9021 distribution was comparable in both cohorts. To proof the evidence of
Department of Surgery, Traumatology, comorbidity Rosacea with Chronic Venous Disease we assess potential
Orthopedics and Phthisiology, risk factors for the development of rosacea, the presence of Chronic
Scientific and Educational Medical Venous Disease (CVD), rosacea family history (positive family history
Institute, Sumy State University, Sumy, of rosacea), and CVD family history (positive family history of CVD)
Ukraine were analyzed.

Statistical data analysis was performed using the free software JASP
(Version XX, University of Amsterdam, Netherlands). Descriptive
statistics were used to assess the age characteristics of the sample; the
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Bayesian Binomial Test was used to assess the frequency of clinical
signs and anamnestic factors; and the Binary Logistic Regression
method was used to calculate the association between risk factors and
the probability of developing rosacea.

Results and Discussion. It was found that CVD was detected in
40.8% of patients (n=100), a positive family history of rosacea was
identified in 26.9% of patients (n=66), and a positive family history of
CVD in 23.3% (n=57) of respondents.

Regression  analysis  demonstrated
associations between rosacea and all investigated predictors. The
presence of CVD was associated with substantially increased odds of
rosacea development (OR = 3.570; 95% CI: 1.987-6.417; p < 0.001).
Family history of rosacea showed the strongest relationship with disease
occurrence (OR = 4.399; 95% CI. 2.172-8.909; p < 0.001). This
observation indicates a pronounced hereditary component in rosacea
susceptibility. A positive family history of Chronic Venous Disecase was
also independently associated with rosacea (OR = 2.342; 95% CI:
1.189-4.615; p = 0.014).

Numerous scientific researches on the comorbidity of rosacea
emphasise the significance of this disease and do not limit rosacea only
to skin manifestations, considering it within the framework of the

statistically  significant

exposome theory. Our data confirm the influence of genetic and
epigenetic factors (family health history, positive with rosacea or CVD,
concomitant rosacea with CVD) on the incidence of rosacea, which can
be used in clinical practice for making prognosis and prescribing
appropriate treatment with the goals of sustainable development,
namely, ensuring good health and well-being.

Keywords: rosacea, chronic vein disease, varicose vein,
comorbidity, Odd Ratio, exposome theory, sustainable development.
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PO3AILIEA TA XPOHIYHA XBOPOBA BEH:
3AKOHOMIPHOCTI KOMOPBIJITHOCTI TA CIAJKOBHUI
PU3UK

Beryn.  Ilarodisiomorisi  posariea  3yMOBJCHa  CKJIaJHHUMH
B32€EMOJIISIMH, 10 BKIIIOYAIOTH IOPYLICHHS PEryJisiii iIMyHHOT cHCTEMH,
HeWporeHHe 3alajieHHs Ta CYJMHHY TineppeakTHBHICTb. [lapanenbHo 3
LIM, 03HAKOIO MaTo(i3i00Tii XpOHIYHOT XBOPOOU BEH HMIKHIX Ki€lliBOK,
HMOBIpHO, 3AJIMIIAETHCS 3alajCHHs, MOXIHUBO, CIIPOBOKOBAHE CTIIKOIO
BEHO3HOIO TMEPTEH3IEI0 Ta KITAMAHHO HEJIOCTATHICTIO. Y JiTeparypi 3a
2010-2026 poku He OynO 3HAHAEHO IOCTOBIPHUX EIIiJAEMiOIIOTIYHUX
JIaHUX 1110]10 KoMopOiaHocTi posarnea 3 CC3.

Metoro poGotn Oyno BHBYEHHS KOMOpOITHOCTI po3amea 3
XPOHIYHOI0O XBOpPOOOIO BEH Ta BHU3HAYEHHS BIUIMBY MO3WTHBHOIO
ciMEeHOro aHaMHe3y po3ariea Ta XpOHIYHUX BEHO3HUX 3aXBOPIOBAHb 5K
(akTopiB pHU3WKY pO3BUTKY po3amea 3a JOMOMOTOI0 JIOTiCTHYHOL
perpeciiHOi Mopmemi BigNOBIZHO MLiJSIM CTajoOro pO3BUTKY, a caMme
3a0e3meueHHI0 J0OPOTo 37I0pOB's Ta OJIATOIIOTyTUsl.

Marepianu Ta MeToIH. Y TOCTIKCHHI B3sIIH y9acTh 245 oci0, ski

Oynu posmofineni Mixk 1BoMa rpynamu. Rosacea Group Bkirouana 141
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Kacgenpa BHyTpilHb01 Ta ciMeiHOT
Menuunan, HaykoBo-HaBuansHUN
MeandHAl iHCTUTYT, CyMCBKUIit
nepxaBHAN yHiBepcutet, Cymu,
Ykpaina

KOpiii MesiexoBeunb
https://orcid.org/0000-0002-3219-9021
Kadgenpa xipyprii, TpaBmMaTosortii,
optomnenii Ta ¢pTusiatpii, Haykoso-
HaBYaJIbHUI MEINYHUH IHCTUTYT,

CyMChKHA Iep)KaBHUI YHIBEpCHUTET,
Cymu, Ykpaina

nami€eHra, IO BIANIOBiJaNM AIarHOCTHYHHMM KpHUTEpisIM po3alea.
KonTponpraa rpyna Bkimodana 104 ygacHWKa, sIKi KOHCYJIBTYBAIUCS Yy
CiMEHHHX JiKapiB MO0 3JO0POBOTO CIIOCOOY JKUTTS Ta HE MajH
KIIIHIYHUX O3HaK 3aXBOPIOBaHHA Ha po3ariea. CepenHiil Bik MaIi€HTIB y
KOHTPOJBHIN Tpymi cTaHOBUB 45,84 + 14,47 pokiB, y TpyIi 3 po3amea —
44,46 + 11,26 pokiB. CTaTHCTUYHO 3HAYYIIOI Pi3HUII MiXK TPyIamMu He
BusiBnieno (Welch t = 0,806; df = 188; p = 0,421). Lli pe3ynbratn
CBiYaTh MpO Te, IO PO3IMOJII 3a BIKOM OyB INOpIBHSHHHM B 000X
koroprax. Jlns miaTBEepIDKEHHS KOMOPOIIHOCTI po3aiea 3 XpOHIYHHM
BEHO3HHM 3aXBOPIOBAHHSAM MM OLIHIOBAJIM IMOTEHLINHHI (aKTOpH PpH3HKY
PO3BUTKY po3alea, aHaJi3yBalud HAsBHICTh XPOHIYHOTO BEHO3HOTO
3axBoproBanHs (CC3), cimeiiHuii aHamMHe3 po3amea (ITO3UTHBHUI
ciMeifHni aHamMHe3 po3ariea) Ta cimeitauii anamae3 CC3 (O3UTHUBHUMA
cimeitanit anamue3 CC3). CTaTUCTUYHUI aHANI3 TaHUX IPOBOIMBCA 3a
JIOTIOMOT010 0€3KOIITOBHOTO IporpamMHoro 3abesneueHus JASP (Bepcis
XX, AMmcrepramcekuii yHiBepcuteT, Himeprmarmu). s omiHKH BIKOBHX
XapaKTEePUCTUK BHOIPKHM BUKOPUCTOBYBAJACs ONMCOBA CTATHUCTHUKA; IS
OIIIHKK YaCTOTH KIIHIYHUX O3HAK Ta aHAMHECTUYHUX (aKTOpPiB OYyII0
BUKOPDHCTaHO Oa€CiBCbKUil OIHOMIaJIbHMH TecT; a s PO3PaxyHKY
3B'I3KY MiX (pakTOpamMH pH3HMKY Ta HMOBIPHICTIO PO3BHUTKY po3alea —
MeTO/ G1HAPHOT JIOTICTHYHOI perpecil.

Pe3ynabTaTn Ta ix ob0roBopenHsi. bymo BUSBIIEHO, IO XPOHIYHI
3aXBOPIOBaHHS BEH HIDKHIX KiHIIBOK Oynm BusiBieHi y 40,8% narieHTiB
(n=100), mo3uTHBHHI CiMEHHWI aHaMHe3 po3aliea OyB BHSBICHHHA Y
26,9% marnieHTiB (n=60), a TO3UTHBHAN BEHO3HHUI CiMEHHHII aHaMHE3 —
y 23,3% (n=57) pecrioHEeHTIB.

Perpeciiinuii aHami3 TNPOJEMOHCTPYBaB CTaTUCTHYHO 3HAYYILI
3B'I3KM  MDK po3aliea Ta BCiMa JOCTI[DKYBAHUMH MPEIUKTOPAMH.
HasiBHicTh Bapuko3HOI XBOpoOH OyJa MOB'si3aHa 31 CYTTEBO MiIBUILEHOIO
HMOBIpHICTIO po3BUTKY po3ariea (B = 3,570; 95% JI: 1,987-6,417; p <
0,001). Cimeiinuii aHaMHE3 po3allea MOKa3aB HAWCHIBHININKA 3B'SI30K 3
BUHHUKHEHHsM 3axBoproBaHHs (BLI = 4,399; 95% MI: 2,172-8,909; p <
0,001). Le crocTepekeHHsT BKa3ye Ha BUPAKCHHUH CIIaJKOBHUH KOMIIOHEHT
Yy CXWJIBHOCTI 10 po3area. [lo3uTHBHHIN ciMEWHHI aHAMHE3 XPOHIYHOTO
BEHO3HOTO 3aXBOPIOBaHHS TaKoX OyB HE3alIe)XHO MOB'SI3aHUI 3 posalea
(BLI = 2,342; 95% [JI: 1,189—4,615; p = 0,014). YucneHHi HayKoBi
JIOCITI/DKCHHST KOMOPOIAHOCTI po3aliea MiJAKPECIIOI0Th 3HAYCHHS IHOTO
3aXBOPIOBaHHsI Ta HE OOMEXYIOTh po3aliea JIMIIe HNIKIDHUMHU MPOsBaMH,
po3risAjadd  Horo B pamkax Teopil ekcmocomu. Hamr  gaHi
MIATBEP/PKYIOTh  BIUIMB TEHETMYHMX Ta eMireHeTHYHHX (HaKTopiB
(ciMeiiHuii aHamHe3, MO3WTHUBHHMN 3 po3amea abo XBOPOOOI BEH,
KOMOPOITHICTh po3area 3 BEHO3HOK XBOPOOOIO) Ha 3aXBOPIOBAHICTH HA
po3area, moO Moke OYTH BHKOPHUCTAHO B KIIHIYHIA TIPAKTUIN JUIS
NPOTHO3YBaHHS Ta IpPWU3HAYEHHS BIJNOBIAHOTO JIKyBaHHS 3 METOIO
peamizanii Iijied crajoro po3BUTKY, a came 3a0e3ledeHHs 100poro
37I0pOB'sl Ta OJ1aronoIyyys.

KulouoBi  cjioBa: po3sarea, XpOHIUHE 3aXBOPIOBAHHS  BEH,
BapuKo3Ha XBopoba, komopOigHicTh, Odd Ratio, Teopist ekcriocom, i
CTaJIOr0 PO3BUTKY.

Aemop, eionogioanvnuii 3a aucmyeannus: Oxkcana Menexoseyvb, Kageopa GHYmMpIiuWHbLOI Ma CiMelHoi MeduyuHu,
Hayroso-nasuanonuii meouunuii incmumym, Cymcokuii depacagnutl yrnigepcumem, Cymu, Yrpaina

e-mail: o.melekhovets@med.sumdu.edu.ua
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INTRODUCTION

Recent advances in modern dermatology allow us to
adopt a pathogenetic approach to defining rosacea as a
group of neurocirculatory skin diseases with a specific
localisation involving all layers of the facial and
adjacent skin. The presence of persistent centrofacial
erythema is the main clinical symptom in the
differential diagnosis of rosacea. The pattern of vascular
dysregulation can also be limited to a separate area - the
nose, eyes, ears (nose — rhinophyma; eyelids —
blepharophyma; earlobes — otophyma; chin —
hyatophyma; forehead and area above the bridge of the
nose — metaphyma), or extend beyond the facial area to
the neck, decollete area.

The pathophysiology of rosacea is driven by complex
interactions involving dysregulation of the immune
system, neurogenic inflammation, and vascular
hyperreactivity. Although this chronic inflammatory skin
disease was once regarded as a purely cutaneous disorder,
accumulating evidence now associates it with a range of
systemic comorbidities [1].

Parallel to this, the hallmark of chronic venous
disease (CVD) pathophysiology likely remains
inflammation, possibly triggered by sustained venous
hypertension and valvular incompetence. Shear stress
changes are directly sensed by endothelial cells, leading

in

to activation and subsequent recruitment of leukocytes
and release of proinflammatory agents [2].

Statistical data on the incidence of rosacea vary
significantly and range from 1.0 to 22.41% [3]. Chronic
venous disease is a widespread clinical condition in
Western countries, with a prevalence more than 50% in
the adult general population [4]. No reliable
epidemiological data on comorbidity rosacea with CVD
were found in the literature 2010-2026. But the
convergence of these two mechanisms — neurogenic
vascular hyperreactivity in rosacea and hemodynamic
endothelial injury in CVD — on the same downstream
molecular pathways forms the biological basis for
postulating their comorbidity.

Based on the pathogenetic features of both diseases,
which share common links, it is possible to assume their
comorbidity. We were thereby tasked with evaluating the
presence of systemic manifestations of venous pathology,
specifically varicose veins of the lower extremities, in
patients with rosacea. The tools for implementing this
task were the objective examination of CVD clinical
manifestations, the diagnosis of their clinical class
according to the CEAR classification, and the verification
of varicose veins using ultrasound. The second task was
to conduct a targeted collection of family history
regarding the presence of CVD, rosacea or both in two or
three generations of blood relatives in the Control Group

and Rosacea Group followed by data analysis of a
detailed clinical and genealogical survey.

MATERIALS AND METHODS

The study was conducted as part of the Sumy State
University research project “Investigation of the
comorbid course of noncommunicable diseases to
promote a healthy lifestyle and enhance the well-being of
the population across different age groups.”
accordance with the Helsinki Declaration, written
informed consent was obtained from all patients. Patients
were selected from among those undergoing treatment at
the clinical base of the Educational and Scientific
Medical Institute, “Sumy Clinic of Laser Medicine.”

A total of 245 individuals were enrolled in the study
and allocated between two groups. Rosacea Group
included 141 patients who were eligible diagnostic
criteria for rosacea [5]. Control Group included 104
participants who have been consulting by a GPs about a
healthy lifestyle and had no clinical signs of the Rosacea
disease. The mean age of the overall cohort was 45.04 +
12.72 years, ranging from 18 to 79 years.

In

Prior to intergroup comparison, the distribution of age
values was assessed using the Shapiro—Wilk test. No
significant deviation from normal distribution was
identified (W = 0.992; p = 0.199). Since Levene’s test
demonstrated heterogeneity of variances between groups
(F =11.72; p < 0.001), Welch’s correction was applied
for further analysis (Table 1).

Table 1 — Descriptive analysis of the distribution

Descriptive Sialistics

Age
Valid 245
Missing 0
Mean (anthmetic) 4504
5Std. Deviation 12.72
Minimum 18.00
Maximum 79.00

The mean age of patients in the Control Group was
45.84 £+ 14.47 years, in the Rosacea Group it was 44.46
+ 11.26 years. No statistically significant difference was
found between the groups (Welch t = 0.806; df = 188; p
= 0.421). These findings indicate that age distribution
was comparable in both cohorts (Table 2).

A complete medical history was taken from all
patients, including personal history, questions regarding
family history of rosacea or varicose veins of the lower
extremities, gynecological history, and comorbidities
status according to CVD and rosacea. In addition, all
patients underwent a general examination to assess the
presence of Chronic Venous Disease (CVD) —including
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patients with CEAP classes 1-4 as well as a
dermatological examination to assess the rosacea.
To proof the evidence of comorbidity Rosacea with

Chronic Venous Disease we assess potential risk factors

for the development of rosacea, the presence of Chronic
Venous Disease (CVD), rosacea family history (positive
family history of rosacea), and CVD family history
(positive family history of CVD) were analyzed.

Table 2 — Age characteristics of the study groups (0 — Control Group; 1 — Rosacea Group)

Group Descriplives

Group M Mean sD SE Coefficient of variation Mean Rank Sum Rank
Age 0 104 45.84 14.47 1.419 0.316 126.4 13150
1 141 44 .46 11.26 0.949 0.253 120.5 16990
Statistical data analysis was performed using the free RESULTS

software JASP (Version XX, University of Amsterdam,
Netherlands) [6]. Descriptive statistics were used to
assess the age characteristics of the sample; the
Bayesian Binomial Test was used to assess the
frequency of clinical signs and anamnestic factors; and
the Binary Logistic Regression method was used to
calculate the association between risk factors and the
probability of developing rosacea [7].

The logistic regression model was constructed using
the Enter method, with all predictors included in the
model The absence of the
corresponding symptom (code “0”) was used as the

simultaneously.

reference category. All variables were represented as
dichotomous variables: “1” for the presence of a sign
and “0” for the absence of a sign.

To assess the quality of the model, the following
were analyzed: Deviance; Akaike Information Criterion
(AIC); Bayesian Information Criterion (BIC);
Likelihood Ratio Chi-square test (Ay?); McFadden
R%;Nagelkerke R?; Tjur R%;, Cox & Snell R2

The statistical significance of individual predictors
was assessed using Wald test; z-statistic; Odds Ratio
(OR); 95% Confidence Interval (95% CI). To verify the
stability of the results, the bootstrap resampling method
with 5,000 repetitions was used. Bootstrap analysis was
performed by calculating the bootstrap estimates;
bootstrap standard errors; bias-corrected accelerated
confidence intervals (BCa 95% CI). To rule out
multicollinearity = among  independent  variables,
Multicollinearity Diagnostics were performed to
determine Tolerance and Variance Inflation Factor
(VIF).

The predictive ability of the logistic model was
assessed using Confusion Matrix; Accuracy; Sensitivity
(Recall); Specificity; Precision; F-measure; Area Under
the ROC Curve (AUC); Brier score.

The following were used for graphical visualization
of the results: conditional estimates plots; independent-
predicted plots; ROC plot. Results were considered
statistically significant at p < 0.05.

It was found that CVD was detected in 40.8% of
patients (n=100), a positive family history of rosacea
was identified in 26.9% of patients (n=66), and a
positive family history of CVD in 23.3% (n=57) of
respondents.

To investigate selected factors potentially associated
with rosacea, a multivariable binary logistic regression
analysis was conducted. The regression model included
the following predictors: Chronic Venous Disease
(CVD), family history of rosacea (Anamnesis rosacea),
and family history of Chronic Venous Disease
(Anamnesis CVD).

Logistic regression model performance

The constructed logistic regression model showed
significantly better fit compared with the intercept-only
model (Ay? = 45.661; p < 0.001), confirming that the

included predictors contributed meaningfully to
estimating the probability of rosacea occurrence.
Pseudo-R?  coefficients  suggested  moderate

explanatory ability of the model:

e  McFadden R?=0.137

o Nagelkerke R?=0.228

e TjurR*=0.173

e Cox & Snell R2=0.170

Together, these figures mean that approximately
one-fifth of the variability in rosacea occurrence can be
explained by the variables analysed. The adequacy of
the model was also confirmed by the lower AIC and
BIC values in the final regression model compared to
the null model: AIC: 296.371 vs 336.033;

BIC: 310.377 vs 339.534 (Table 3).

Influence of Chronic Venous Disease and family
history on rosacea risk

Regression analysis demonstrated statistically
significant associations between rosacea and all
investigated predictors. The presence of CVD was
associated with substantially increased odds of rosacea
development (OR = 3.570; 95% CI: 1.987-6.417; p <
0.001).
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Table 3 — Logistic regression model summary

Logistic Regression

Model Summary - Rosaces

IModel Deviance AlC EIC df L ] McFadden R? Magelkerke R* Tjur R* Cox & Snell B=
Mg 3340 336.033 339.534 244 0.000 0.000
Ny 288.4 296.371 310.377 24 45,661 = 001 0137 0.228 0173 0170

Nafe. M, includes Anamnesis rosacea, CVD, Anamnesis CVD

Family history of rosacea showed the strongest
relationship with disease occurrence (OR = 4.399; 95%
CI: 2.172-8.909; p < 0.001). This observation indicates a
hereditary =~ component rosacea

pronounced in

susceptibility.

Table 4 — Logistic regression coefficients

A positive family history of Chronic Venous Disease
was also independently associated with rosacea (OR =
2.342;95% CI: 1.189-4.615; p=0.014) (Table 4).

Coefficients
935% Confidence interval
Wald Test {odds ratio scale)
Model Estimate Standard Error Cdds Ratio z Wald Statistic df P Lower bound Upper bound
Mg (Intercept) 0.304 0.128 1.356 2.355 5.545 1 018 1.052 1.747
A (Intercept) -0.718 0214 0.4587 -3.369 11.35 1 = .00 0.321 0.740
Anamnesis rosacea 1.431 0.360 4399 4114 16.93 1 = 001 2172 2.909
CVvD 1273 0299 3570 4255 18.10 1 = 001 1987 8417
Anamnesis CVD 0.851 0.346 2342 2.450 6.053 1 014 1.189 4615

Mote. Rosacea level '1' coded as class 1.

Bootstrap validation analysis

To verify the stability of the regression estimates,
bootstrap validation with 5000 replications
performed. The bootstrap procedure yielded results
comparable to the primary regression model, confirming
the robustness of the identified associations.

For Chronic Venous Disease, the bootstrap odds
ratio was 3.613 (95% BCa CI: 1.984-6.419). Family

was

Table 5 — Bootstrap coefficients

Bootstrap Coeflicients

history of rosacea demonstrated a bootstrap odds ratio
of 4.553 (95% BCa CI: 2.112-9.025), whereas family
history of Chronic Venous Disease showed a bootstrap
odds ratio of 2.396 (95% BCa CI: 1.127-4.955).

Notably, none of the confidence intervals crossed
the reference value of 1.0, indicating stable and
statistically reliable estimates across repeated samples
(Table 5).

95% beca® Confidence interval
(odds ratio scale)

Esfimate Bias Standard Error Cdds Rafio Lower bound Upper bound
{Intercept) -0.726 -0.015 0214 0.434 0.316 0.732
Anamnesis rosacea 1.504 0.037 0.376 4457 2112 9064
CVD 1.292 0.029 0.304 3.641 1.963 G6.469
Anamnesis CVD 0.365 0.030 0.353 2375 1.114 5.042

* Bias corrected accelerated.

Nofe. Bootsirapping based on 5000 successful replicates.
Nafe. Coefiicient estimate is based on the median of the bootstrap disiribuficn.

Multicollinearity diagnostics
Potential multicollinearity between predictors was
assessed before final model interpretation. Tolerance
values remained high for all variables:
e CVD-0.992
e  Anamnesis rosacea — 0.984

e Anamnesis CVD —0.978
At the same time, Variance Inflation Factor (VIF)
values were close to 1:
e CVD-1.008
e Anamnesis rosacea — 1.017
e  Anamnesis CVD — 1.023
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These findings suggest absence of clinically relevant
multicollinearity and confirm that each predictor
independently contributed to the regression model.

Predictive accuracy of the model

According to the confusion matrix, the regression
model correctly classified 70.61% of all observations.
The model demonstrated relatively high sensitivity
(81.6%), indicating good ability to correctly identify
patients with rosacea. Specificity was lower (55.8%),
reflecting moderate performance in distinguishing
individuals without the disease.
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Figure 1— Conditional estimates plots

Independent-predicted plots illustrated a positive
linear relationship between the studied predictors and
the logit of predicted rosacea probability. All variables
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Figure 2 — Independent-predicted plots
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Additional classification parameters were as follows:
accuracy = 0.706; precision = 0.714; F-measure = 0.762;
brier score = 0.202; AUC = 0.733.

Overall, these metrics indicate satisfactory predictive
performance of the developed model.

Graphical representation of regression findings

Conditional estimates plots demonstrated increasing
predicted probability of rosacea in the presence of each
investigated predictor. The steepest increase was
observed in patients with a positive family history of
rosacea, which corresponded to the highest odds ratio
identified in the regression analysis (Fig. 1).

R
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showed an upward trend, supporting their positive
association with disease occurrence (Fig.2).
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The ROC curve demonstrated acceptable
discriminative ability of the model. The area under the
curve reached 0.733, indicating satisfactory

classification performance for predicting rosacea based
on CVD and hereditary factors (Fig. 3).

Performance plots
ROC plot
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Figure 3 — ROC curve

DISCUSSION

While a dedicated large-scale study specifically
linking rosacea to chronic venous disease has not yet
been established, the mechanistic overlap — vascular
dilation, impaired venous tone, telangiectasia formation
— is well recognised. What drives both conditions?
Endothelial dysfunction is the central shared pathogenic
axis. In chronic venous disease, shear stress changes are
directly sensed by endothelial cells, leading to their
activation, the subsequent recruitment of leukocytes,
and the release of proinflammatory agents — making
inflammation the hallmark of CVD pathophysiology,
likely triggered by sustained venous hypertension and
valvular incompetence. In functional and morphological
changes of the venous system of the lower limbs,
varicose veins being the most visible manifestation [9—
12]. In rosacea, vascular dysfunction plays a central role
in pathophysiology, with abnormal reactivity of
cutaneous  blood and endothelial cell
irregularities directly contributing to persistent erythema
and telangiectasia. Endothelium-dependent vasomotion
implicates nitric oxide (NO), prostacyclin (PGl2),
endothelium-dependent hyperpolarizing factors
(EDHF), and endothelin. The role of eNOS is
particularly central: local warming of the skin can cause
maximal vasodilation in healthy humans and includes
roles for both local sensory nerves and nitric oxide.
Moreover, all three NOS isoforms — endothelial,
neuronal, and inducible — have been reported to
contribute to the skin local heating response in different
patient populations.

Angiogenesis is an essential process in rosacea,

vessels

induced by LL-37 from a signal cascade involving
microorganisms, VEGF, and MMP-3 from mast cells.

Mast cells are equivalently elevated in CVD venous
walls, releasing histamine, proteases, and cytokines that
perpetuate remodeling [13]. VEGF-A
simultaneously acts as both a permeability agent and a
pro-remodelling signal: increased expression of VEGF-
A seems to determine a significant role in CVD
pathogenesis, as it is able to increase venous wall
permeability, determining oedema, and to decrease the
tone of the vein wall, which may lead to vein dilation

vascular

with blood stasis in the lower extremities' vein system
and subsequent venous hypertension development [14].
The two conditions share a remarkably overlapping
molecular language. In rosacea, trigger activation of
TLR2 on keratinocytes yields active LL-37, whose
actions result in angiogenesis and leukocyte chemotaxis;
neuropeptides produced in response to TRP ion channel
triggering on neuronal and non-neuronal cells can
directly or indirectly result in vasodilation and mast cell
activation [15].
Specific TRP
TRPV4  are
neurovascular signaling, contributing to vasodilation,

subtypes including TRPV1 and
strongly  implicated in aberrant
inflammation, and vascular hyperreactivity observed in
rosacea — with their activation triggering intracellular
Ca?" influx, initiating cascades that promote release of
vasoactive and proinflammatory mediators such as nitric
oxide, prostaglandin I,
hyperpolarizing factor [16].

On the CVD side, damage to the glycocalyx through
chronic distention, low shear stress, or enzymatic MMP
cleavage triggers prothrombotic processes as well as
increased permeability and leukocyte adhesion — all
features that combine in CVD to produce a persistent

and endothelium-derived

proinflammatory and prothrombotic environment [17].

The critical research gap remains the absence of a
dedicated prospective study. Both conditions peak after
age 30, are more prevalent in women, and share genetic
risk factors involving vascular wall integrity and
regulation [18-22]. A case-control or
biomarker study pairing rosacea severity with CEAP-
classified venous disease would be a high-yield
contribution to the literature.

immune

Numerous scientific researches on the comorbidity
of rosacea emphasise the significance of this disease and
do not limit rosacea only to skin manifestations [23, 24],
considering it within the framework of the exposome
theory [25, 26].

Our data confirm the influence of genetic and
epigenetic factors (family health history, concomitant
rosacea with CVD) on the incidence of rosacea, which
can be used in clinical practice for making prognosis
and prescribing appropriate treatment with the goals of
sustainable development, namely, ensuring good health
and well-being.
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CONCLUSIONS

Logistic regression analysis identified CVD
comorbidity, rosacea family anamnesis, and CVD
family anamnesis as risk factors for rosacea. Our study
demonstrated that patients diagnosed with CVD were
more than three times as likely to have rosacea
compared with individuals without venous pathology
(OR = 3.570). A positive family anamnesis of CVD was
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