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ABSTRACT

BACKGROUND AND AIM

Rosacea is a chronic inflammatory skin condition affecting the central facial region,

characterized by erythema, papulopustules, telangiectasia, and flushing. The aetiology of this

disease is multifactorial, involving immune dysregulation, neurovascular instability, and

environmental triggers. The aim of this narrative review was to analyze the role of the gut-

skin axis in the pathogenesis of rosacea, with particular emphasis on gut microbiota, immune

mechanisms, and the potential of dietary and microbiome-targeted therapeutic interventions.

MATERIAL ANDMETHODS

A narrative review of current scientific literature was conducted using the MEDLINE

(PubMed) database. Original studies, systematic reviews, meta-analyses, and randomized

controlled trials published primarily between 2007 and 2025 were included, using search

terms including "rosacea," "gut-skin axis," "gut microbiota," "dysbiosis," "SIBO,"

"Helicobacter pylori," "short-chain fatty acids," "diet," and "probiotics."

RESULTS

Dysbiosis, reduced SCFA production, and increased intestinal permeability promote systemic

inflammation and cutaneous immune activation in rosacea. A significant association between

rosacea and gastrointestinal disorders, particularly SIBO and H. pylori infection, was

confirmed. SIBO eradication with rifaximin achieved lesion resolution in 78% of rosacea

patients. Mediterranean dietary patterns demonstrated protective effects.

CONCLUSIONS

The gut-skin axis is a significant component of rosacea pathogenesis. Dietary modification,

probiotic supplementation, and targeted eradication of SIBO and H. pylori represent

promising adjunctive therapeutic strategies. Further randomized controlled trials are required.

KEY WORDS: Rosacea, gut-skin axis, gut microbiota, diet, dysbiosis, SIBO, H. pylori, short-

chain fatty acids, probiotics
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INTRODUCTION

DEFINITION OF ROSACEA

Rosacea is a chronic inflammatory skin condition affecting the central facial region.

Rosacea can be difficult to recognize, and diagnosis may take several months due to its

nonspecific symptoms. The first, often inconspicuous skin changes are recurrent facial

erythema. Recurrent facial flushing may occur when consuming hot or spicy foods, when

drinking alcohol, and when exposed to high ambient temperatures [1]. Between episodes of

erythema, the skin appears normal.

Currently, there are four subtypes of rosacea: erythematous with telangiectasia (the

most common subtype), papulopustular, hypertrophic, and ocular. Subtypes may occur

simultaneously or change in severity depending on the progression of the disease [2]. In fact,

rosacea is a multiphase disease that includes 4 phases: flushing, erythrosis, papulopustules,

and phymata. Whereas flushing and erythrosis are common to most patients, the

papulopustular and phyma phases occur, often on an erythrotic background, only in a

minority of patients, suggesting that diverse etiopathogenetic factors, specific for each phase,

are at work [3,4].

EPIDEMIOLOGY

The incidence rate is estimated at 2-10%, The exact prevalence is difficult to estimate

due to diagnostic challenges. It favors adults between 30 and 50 years of age, affects females

more than males, and is more commonly diagnosed in individuals with fair skin (phototypes I

and II), affecting more than 10% of Whites [5]. Men are less likely to develop the condition,

but when they do, it tends to be more severe, and they are more likely to have the

hypertrophic form of rosacea [2].

PATHOPHYSIOLOGY OF ROSACEA

The causes of rosacea are multifactorial. Among other things, the causes of the lesions

include hyperreactivity of the skin’s blood vessels, immune system disorders, and

environmental factors [2,6]. In this report, I will focus on discussing immunological and

environmental factors.

IMMUNOLOGICAL MECHANISMS

Our immune system plays a very significant role in the pathogenesis of rosacea.
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In the affected skin, inflammatory infiltrates consisting of type 1 and 17 helper T cells can be

observed. Additionally, an increased number of cells such as macrophages and mast cells is

evident, and neutrophils are the most abundant in cases of papulopustular rosacea. There is

also evidence of plasma cell activation with significant antibody production as early as the

ETR (erythematotelangiectatic rosacea) phase, followed by an increase in severity toward

nodular rosacea [7,8].

Many studies have shown that the innate immune system is aberrantly activated by

some skin microorganisms through Toll-like receptor 2 (TLR 2). Increased TLR2 expression

may lead to abnormal production of antimicrobial peptides, as well as to increased expression

and activity of serine kallikrein (KLK-5) [9]. Increased activity of serine protease kallikrein 5

(KLK5) leads to proteolytic cleavage of the cathelicidin precursor hCAP18 into its active

form LL-37, which exhibits pro-inflammatory and pro-angiogenic properties in rosacea [10].

ENVIROMENTAL FACTORS

As mentioned above, factors that can exacerbate the symptoms of rosacea include hot

spices, alcohol consumption, prolonged exposure to high temperatures and sun, also

microorganisms that live on our skin. Spicy foods containing capsaicin and hot beverages

activate transient receptor potential (TRP) channels, particularly TRPV1, leading to

neurovascular dysregulation, vasodilation, and flushing [8, 28]. Alcohol, particularly red wine,

promotes vasodilation through prostaglandin release and additionally contains histamine and

sulfites that compound the inflammatory response.

Microorganisms include, amongst others, Demodex folliculorum, Bacillus oleronius,

Helicobacter pylori, Staphylococcus epidermidis and Chlamydia pneumoniae [2]. The

presence of microorganisms triggers an inflammatory response in our body, causing blood

vessels to dilate and inflammatory cells to migrate to the site.

According to the study “Genetic vs Environmental Factors That Correlate with

Rosacea: A Cohort-Based Survey of Twins” the most significant factor influencing the onset

of symptoms was UV radiation [11].

GUT-SKIN AXIS

In recent years, there has been increasing discussion about the importance of the gut-

skin axis in the pathogenesis of rosacea.

The gut-skin axis represents a conceptual framework that connects gastrointestinal

function with skin health and has been increasingly implicated in the development of chronic
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inflammatory conditions. Cutaneous homeostasis and adaptive responses are strongly

influenced by gastrointestinal status through intricate interactions involving the immune,

metabolic, and neural systems [9, 12]. Within this axis, the gut microbiota plays a pivotal role,

as it modulates host immune responses in a bidirectional manner and helps maintain systemic

equilibrium [13].

The major products from the good working microbial fermentative activity in the gut

are SCFAs, in particular: acetate, propionate, and butyrate [14].

Short-chain fatty acids (SCFAs) have beneficial effects on the body; among other things, they

regulate glucose and lipid metabolism, nourish colonocytes and reduce inflammation [15]. In

cases of intestinal dysbiosis, the production of short-chain fatty acids (SCFAs), such as

butyrate, propionate and acetate, is significantly reduced.

Short-chain fatty acids, particularly butyrate, enhance intestinal barrier integrity by

promoting tight junction assembly via AMPK activation, while also exerting anti-

inflammatory effects; disruption of these mechanisms may increase gut permeability and

systemic inflammation, potentially contributing to the development or exacerbation of rosacea

[16].

GUT MICROBIOTA

EUBIOSIS

“Eubiosis” is a word derived from Greek. It can be broken down into two parts: “eu”

means “good,” and “bios” means “life”; thus, eubiosis means “good life” or “what is good for

life.” Gut eubiosis is a state of balance in the gut ecosystem in which the composition and

functions of the microbiota are optimal for the host organism. It is characterized by: high

microbial diversity, a predominance of protective bacteria, preserved integrity of the intestinal

barrier, and proper modulation of the immune system [18]. It is impossible to compile a list of

bacteria that have only positive effects on our bodies. The microbiome is an ecosystem, so the

same bacterium can be beneficial in one context and harmful in another; moreover, what

matters is the proportion, diversity, and function, not merely the presence of the bacteria. It is

also worth noting that many bacteria are so-called pathobionts-normally harmless, but

problematic when present in excess [19].

Factors influencing healthy gut microbiota include diet, infrequent use of antibiotics,

high levels of physical activity, and limiting alcohol consumption and smoking. That is why it

is so important to minimize factors that have a negative impact on gut microbiota. This is why

it is so important to minimize factors that negatively impact the microbiota.



7

DYSBIOSIS

“Dysbosis” is a term derived from Greek, where “dys” means “bad,” “difficult,” or

“disordered,” and “bios” means “life”; thus, dysbiosis can be understood as a state of

“disordered life”. In the context of the gut, dysbiosis refers to a disturbance of the intestinal

ecosystem in which both the composition and functional activity of the microbiota are altered,

potentially leading to adverse effects on the host organism [20]. It is characterized by reduced

microbial diversity, a decline in beneficial commensal bacteria, and an increased abundance

of opportunistic or potentially pathogenic microorganisms, including pathobionts, often

accompanied by disruption of intestinal barrier integrity and altered immune responses [19].

Dysbiosis is therefore not defined by the presence of a single pathogenic species, but rather by

an imbalance in the overall structure and function of the microbial community, which may

promote inflammatory processes and contribute to disease development [20]. These

alterations may contribute to chronic low-grade systemic inflammation, which is a key

element in the pathogenesis of rosacea. Dysbiosis may also impair intestinal barrier function,

leading to increased permeability and translocation of microbial products such as

lipopolysaccharides (LPS) into the circulation [9].

Furthermore, disturbances in gut microbiota are associated with reduced production of

short-chain fatty acids (SCFAs), which normally exert protective and anti-inflammatory

effects. A decrease in SCFA levels may therefore contribute to both intestinal and systemic

immune dysregulation [14,15].

CHANGES IN BACTERIAL COMPOSITION

Recent studies have demonstrated that rosacea is associated with specific alterations in

gut microbial composition [9,12]. Typical findings include decreased levels of

Bifidobacterium and Lactobacillus and increased presence of pro-inflammatory bacterial

species, including Heicobater Pylori [21,23,27].

Microbial metabolites produced in the gut may act as signaling molecules that

influence distant organs, including the skin. This supports the hypothesis that gut microbiota

plays a systemic role in rosacea development, extending beyond the gastrointestinal tract [9].

Disturbances in both the composition and relative abundance of the microbiome

observed in patients with rosacea have prompted the incorporation of microbiome-targeted

strategies into therapeutic approaches. These strategies include the administration of

probiotics, defined as selected strains of beneficial bacteria or yeasts that facilitate the
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restoration of microbial homeostasis, as well as prebiotics, which function as substrates that

selectively promote the growth and activity of such microorganisms. Furthermore synbiotics,

combinations of probiotics and prebiotics, are increasingly employed, particularly within

dermatological and cosmetic contexts [21, 22].

SIBO ANG GASTROINTESTINAL DISORDERS

An increased incidence of gastrointestinal disorders, including SIBO and other

inflammatory bowel diseases, has been observed among patients with rosacea. SIBO is small

intestine bacterial overgrowth. This is a condition in which there is an increased number of

bacteria in the small intestine. This condition can lead to digestive and absorption problems.

An excessive build-up of sugars in the intestines, combined with a drop in pH, can lead to

bowel movement problems, flatulence and a feeling of bloating. An increased amount and

activity of bacteria in the intestines can cause a rise in ammonia levels, which damages the

intestinal mucosa. [24]

H. pylori infection is often found in patients with rosacea. The bacteria cause an

overproduction of nitric oxide, which dilates the blood vessels and may exacerbate the

symptoms of rosacea [26]. Bacterial strains that possess the cagA gene (cagA+) are more

dangerous than those that do not. The CagA protein disrupts normal tissue function and

increases inflammation. During inflammation of the gastric mucosa, gastric acid secretion is

reduced, leading to an increased number of bacteria in the intestines. This results in the

development of SIBO, which also exacerbates inflammation [25].

DIET AND TREATMENT

Diet plays a key role both in regulating the gut microbiota and in exacerbating the

symptoms of rosacea. A carefully chosen diet can help patients extend periods of remission.

Avoiding foods that trigger redness, such as hot spices, alcohol or hot meals, can reduce the

number of flare-ups [1].

Furthermore, ensuring the gut microbiota is properly nourished can reduce

inflammation in the body and thus aid in the treatment of rosacea. Diets rich in refined sugars,

processed foods, and saturated fats may additionally contribute to gut dysbiosis and reduce

short-chain fatty acid (SCFA) production, thereby promoting systemic inflammation and

compromising intestinal barrier integrity, mechanisms already discussed in the context of the

gut-skin axis [29].
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To support our gut microbiota, it is important to follow a suitable diet. The

Mediterranean diet- characterized by high intake of olive oil, fatty fish, vegetables, legumes,

whole grains, and polyphenol-rich foods, alongside low consumption of red meat and

processed foods, promotes gut microbiome diversity, enhances SCFA production, and reduces

systemic inflammatory markers, all of which are pathways directly relevant to rosacea

pathophysiology [30].

Fiber-rich and prebiotic foods, including whole grains, legumes, chicory, and garlic,

selectively promote the growth of beneficial bacteria such as Lactobacillus and

Bifidobacterium, supporting intestinal barrier integrity through butyrate-mediated tight

junction assembly. [16, 28].

In addition to following a suitable diet, pharmacological treatment may be helpful in

some cases. In patients diagnosed with SIBO, treatment with rifaximin yields good results and

results in the complete healing of skin lesions in 78% of participants. [30]. It is a broad-

spectrum antibiotic that is absorbed into the bloodstream to a minimal extent and acts locally

within the gastrointestinal tract. [31].

Patients with H. pylori infection also benefit from drug treatment. The standard

eradication regimen in Poland is the so-called quadruple therapy with bismuth: PPI + bismuth

+ metronidazole + tetracycline [24]. In this case, too, a reduction in the number of skin

lesions was observed in patients [26].

CONSLUSION

Rosacea is a multifactorial chronic inflammatory disease whose pathogenesis extends

beyond the skin to encompass complex bidirectional interactions between the gastrointestinal

tract and the cutaneous immune system.

The gut-skin axis represents an increasingly well-supported conceptual and

mechanistic framework for understanding these interactions. Dysbiosis, reduced SCFA

production, increased intestinal permeability, and translocation of microbial products into

systemic circulation collectively contribute to the immune dysregulation and neurovascular

instability characteristic of rosacea. The strong epidemiological and clinical association

between rosacea and gastrointestinal conditions, particularly SIBO and H. pylori infection,

alongside the therapeutic benefit observed following their eradication, provides compelling

evidence that the gut is not merely a comorbid site but an active contributor to rosacea

pathogenesis.
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Dietary modification, including adherence to anti-inflammatory dietary patterns such

as the Mediterranean diet, avoidance of known neurovascular triggers, and targeted

supplementation with prebiotics, and probiotics, represents a promising adjunctive therapeutic

strategy that addresses both gut microbiome health and systemic inflammation simultaneously.

Pharmacological targeting of the gut, through rifaximin in SIBO, positive patients and

bismuth-based quadruple eradication therapy in H. pylori-positive patients, may yield

significant dermatological benefit in appropriately selected individuals.

However, the evidence base in this field retains important limitations. The majority of

studies demonstrating the rosacea-gut connection are observational or mechanistic in design,

and robust randomized controlled trials specifically evaluating gut-targeted interventions as

rosacea therapies remain scarce. Furthermore, significant interindividual variability in trigger

responses and microbiome composition complicates the generalization of dietary and

probiotic recommendations. Future research should prioritize well-designed, placebo-

controlled trials investigating the clinical efficacy of dietary interventions, probiotic

supplementation, and SIBO eradication on validated rosacea severity outcomes, as well as

longitudinal studies characterizing gut microbiome dynamics in rosacea across subtypes and

disease phases.
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