
Review article CED
Clinical and Experimental Dermatology

CPD

Childhood rosacea and related disorders

L. Noguera-Morel,1 A. Hern�andez-Mart�ın1 and A. Torrelo1

1Department of Dermatology, Hospital Infantil Universitario Ni~no Jes�us, Madrid, Spain

doi:10.1111/ced.14419

Summary Rosacea is a chronic inflammatory condition that affects the skin and the eyes. The

pathogenesis of rosacea is complex and includes the interaction between genetic and

environmental factors, dysregulation of the innate immune system, neurovascular

modifications and the interaction with skin commensals. Clinical manifestations in

children include the telangiectatic form, papulopustular rosacea, ocular rosacea,

periorificial dermatitis, granulomatous rosacea and idiopathic facial aseptic granu-

loma. Management is aimed at identifying and avoiding triggers. Topical therapy is

used for mild cases with topical antibiotics and anti-inflammatory agents. Oral

agents are indicated, in combination with topical therapy, for moderate to severe

cases. Prolonged therapy may be required.

Introduction

Rosacea is a chronic inflammatory condition that affects

the skin and the eyes, and is typically seen in adults.

Some manifestations of adult rosacea have been

reported in children; however, they are difficult to diag-

nose, owing to the lack of validated criteria in this age

group.1 The clinical manifestation of rosacea can show

overlap, and can change with time or different triggers

in the same patient over the course of the disease.2

Epidemiology

There are few studies on rosacea in children exclusively,

and the incidence and prevalence of rosacea in children

is unknown. It seems to affect boys and girls equally, and

mean age at presentation is between 4 and 5 years.3,4 It

can affect patients of all skin types. However, papulopus-

tular rosacea (PPR) seems to be more frequent in light

skin phototypes, whereas periorificial dermatitis (POD)

affects equally dark and light skin types.

Pathogenesis

The pathogenesis of rosacea is complex, and includes

interaction between genetic and environmental fac-

tors, dysregulation of the innate immune system, neu-

rovascular modifications, and interaction with skin

commensals.5

A higher prevalence among monozygous twins and

association with two single nucleotide polymorphisms

have been reported in the literature.5,6 It has been

reported that family members with a gain-of-function

mutation in STAT1 show a phenotype of early-onset

rosacea.7

Patients with rosacea have an increased expression of

Toll-like receptor (TLR)2 and matrix metalloproteinases

(MMPs) in lesional skin, leading to an increase release

of cytokines and antimicrobial peptides, including

cathelicidins. One important cathelicidin is hCAP18,

which upon cleavage by kallikrein 5 and proteinase 3

releases LL-37, an active peptide against various types

of microorganisms, which promotes degranulation of

inflammatory cells and release of cytokines.5,8

Recently, in addition to the abnormal function of the

innate immune system, the role of adaptive immunity

has been highlighted, with special focus on interleukin

(IL)-17, which is secreted mainly by T cells but also by

innate immune cells such as macrophages, dendritic

cells, natural killer cells and neutrophilic granulocytes.9

Correspondence: Dr Lucero Noguera Morel, Department of Dermatology,

Hospital Infantil Univ. Ni~no Jes�us de Madrid, Avda. Men�endez Pelayo 65,

Madrid 28009, Spain

E-mail: luceronoguera@gmail.com

Conflict of interest: the authors declare that they have no conflicts of

interest.

Accepted for publication 10 July 2020

ª 2020 British Association of Dermatologists430 Clinical and Experimental Dermatology (2021) 46, pp430–437

https://orcid.org/0000-0001-5694-8536
https://orcid.org/0000-0001-5694-8536
https://orcid.org/0000-0001-5694-8536
https://orcid.org/0000-0001-7260-8718
https://orcid.org/0000-0001-7260-8718
https://orcid.org/0000-0001-7260-8718
https://orcid.org/0000-0002-5940-6916
https://orcid.org/0000-0002-5940-6916
https://orcid.org/0000-0002-5940-6916
mailto:
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fced.14419&domain=pdf&date_stamp=2020-11-20


Neurovascular dysregulation is also an important

factor in the pathophysiology of rosacea. Various trig-

gers such as ethanol, heat and inflammation produce

the activation of transient receptor potential (TRP)

cation channels that are widely expressed in neurons,

keratinocytes and endothelial cells. Activation of TRP

cation channels leads to the release of neurogenic

mediators (substance P and calcitonin gene-related

peptides), which may explain the discomfort experi-

enced by patients, the sustained flushing, and the

lower threshold to heat and pain.

Environmental factors and interaction with skin

commensals also have a role in these complex interac-

tions. Patients with rosacea have a dysbiosis of normal

skin flora. Patients with PPR have a greater growth of

b-haemolytic Staphylococcus epidermidis, which may

lead to the activation of TLR2 and consequent

immune dysregulation. Several studies have shown a

higher density of Demodex mites, particularly Demodex

follicullorum and Demodex brevis, in patients with rosa-

cea. Demodex mites may perpetuate infestation and

hyperproliferation by blocking molecules required for a

T-cell helper 2 response of the adaptive immune

response, which leads to the release of IL-4, IL-5, IL-6,

IL-10 and IL-13. The presence of Bacilus olenorius, a

Gram-negative bacteria cultured from Demodex mites,

the presence of Helicobacter pylori in patients with

rosacea, or the more frequent diagnosis of small intes-

tine bacterial overgrowth in such patients is believed

to have a role in the pathogenesis of the disease,

although this is still a matter of debate in the litera-

ture.

Ultraviolet (UV) radiation is a trigger for patients

with rosacea by inducing endoplasmic reticulum stress

and increasing the expression of activating transcrip-

tion factor 4 and TLR2. Furthermore, UVA induces

expression of MMPs and UVB induces expression of

vascular endothelial growth factor and fibroblast

growth factor. Patients with rosacea have higher

levels of reactive oxygen species, contributing to the

inflammatory reaction seen in the disease.5,8

Histopathology

Biopsy is rarely necessary, but it reveals similar fea-

tures in PPR, POD or idiopathic facial aseptic granu-

loma (IFAG), with an intense and prominent dermal

granulomatous infiltrate around hair follicles, which is

composed of aggregates of epithelioid histiocytes and

occasional multinucleated giant cells, and a heavy

admixture of small lymphocytes and a few plasma

cells. Occasionally a rupture in the infundibulum

epithelium with neutrophils can be seen, and necrosis

within the granulomas and telangiectasias in the pap-

illary dermis.4,10

Clinical presentation in children

There is still no consensus for the diagnosis of rosacea in

children, and optimal diagnosis of ocular rosacea is also

a matter of debate even in adult population1 (Table 1).

Telangiectatic form

The presence of persistent erythema with or without

flushing can be seen in children, although it is less fre-

quent than the papulopustular form. Flushing can be

triggered by heat or UV light, and can last for a few

minutes11 (Fig. 1).

Papulopustular rosacea

PPR on a telangiectatic background is one of the most

frequent forms of childhood rosacea. Children present

with facial erythema or flushing with crops of papules

and pustules on the central convex areas of the face

with or without ocular involvement.3,11 Children may

complain of pruritus or a burning or stinging sensa-

tion (Figs 2 and 3).

Periorificial dermatitis

POD is a chronic inflammatory disease characterized

by papular and pustular lesions on the face and

Table 1 Main clinical manifestation of rosacea in children.

Clinical form Description

Telangiectatic Persistent erythema with or without flushing

Papulopustular Facial erythema or flushing with crops of papules

and pustules con the central convex areas of the

face

Periorificial Papular and pustular lesions on the face in

periorificial areas (perioral, perinasal and

periorbital)

Granulomatous Firm yellowish-red papules and nodules on a

background of normal- appearing skin

IFAG A single or multiple red to purplish nodules on the

cheeks, nontender

Ocular rosacea Meibomitis, blepharoconjunctivitis, episcleritis,

recurrent chalazia, iritis, corneal vascularization,

keratitis, corneal ulcer and scarring, lid margin

telangiectasia, and conjunctival hyperaemia with

or without inferior corneal vascularization

IFAG, idiopathic facial aseptic granuloma.
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periorificial areas (perioral more frequently, followed

by perinasal and periorbital). Pruritus and/or a burn-

ing sensation may occur. POD can be induced or exac-

erbated by the use of topical steroids to the face or in

patients using inhaled steroids. For some authors, POD

is considered as a form of juvenile rosacea, as histolog-

ical findings and response to treatment are analogous.

Rarely, patients with (usually few) lesions outside the

face have been reported, including lesions on the neck,

upper chest, wrist and perivulvar area4,12 (Fig. 4).

Granulomatous rosacea

Granulomatous rosacea (GR) is an inflammatory skin

condition characterized by papules and nodules with a

firm consistency on a background of normal-appearing

skin. GR is similar to POD but tends to have a more

chronic course, and is thought to be a variant of rosa-

cea based on unique clinical and histological findings

of granulomas.13

Ocular rosacea

Ocular rosacea may precede skin symptoms in up to

50% of children. Children may present with ocular

Figure 1 Erythema and telangiectasia in a 5-year-old child diag-

nosed with rosacea with a previous manifestation of papulopus-

tular rosacea.

Figure 2 Papulopustular rosacea in a 15-year-old girl.

Figure 3 Papulopustular rosacea and recurrent chalazia in a 3-

year-old girl with cerebral palsy.

Figure 4 Periorificial dermatitis and recurrent chalazia in a 6-

year-old boy.
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signs of acne rosacea in the absence of skin lesions

making it more difficult to diagnose. Patients may

report ocular discomfort, photophobia and chronic red

eye, while signs include meibomian gland dysfunction,

meibomitis, blepharoconjunctivitis, episcleritis, recur-

rent chalazia, iritis, corneal vascularization, keratitis,

corneal ulcer and scarring, lid margin telangiectasia,

and conjunctival hyperaemia with or without inferior

corneal vascularization.14,15 Children with ocular

signs or symptoms of rosacea should be evaluated by

an ophthalmologist.

Idiopathic facial aseptic granuloma

IFAG is a skin condition characterized by the presence

of single or small numbers of red to purplish nodules

on the cheeks, which are usually asymptomatic.

Because the histopathology is similar to GR and

because it has been described in children with recur-

rent chalazia, it has been proposed that it should be

considered a form of GR.10 A study including 38 chil-

dren in France found that up to 40% of patients with

IFAG have ≥ 2 criteria for rosacea, and in the pres-

ence of multiple nodules this percentage can be

> 80%.16 Ultrasonography (US) imaging reveals differ-

ent images depending on the evolution of the lesion,

beginning initially with a hypoechoic heterogeneous

lesion with ill-defined borders and increased peripheral

and/or internal vascularization, while over time this

can change to a more homogeneous hypoechoic lesion

with better-defined borders and reduced vasculariza-

tion. US is a helpful tool in the differential diagnosis

and follow-up of children with IFAG17 (Fig. 5).

Diagnosis

Diagnosis of rosacea is made on clinical grounds, and

there are no definite criteria in children. Chamaillard

et al. proposed the following criteria for children: (i)

facial flushing with recurrent or permanent erythema;

(ii) facial telangiectasia with no other causative dis-

ease; (ii) papules and pustules without comedones; (iv)

preferential distribution of lesions on convex areas of

the face; and (v) ocular manifestations (one of the fol-

lowing: relapsing chalazions, ophthalmic hyperaemia,

keratitis). The diagnosis is made with the presence of

two of these criteria.3

Infantile rosacea must be distinguished from other

erythematous facial disorders seen more frequently,

such as acne and sarcoidosis. The absence of come-

dones is a feature in favour of rosacea, and flushing

and telangiectasia are absent in acne, although it

should be kept in mind that both entities may coexist

in prepuberal and adolescent patients.3 The differential

diagnoses of POD include allergic and irritant contact

dermatitis, sarcoidosis, lupus miliaris disseminatus

faciei, benign cephalic histiocytosis and granulosis

rubra nasi.18 IFAG has a wide range of differential

diagnoses, including benign tumours, such as piloma-

tricoma, dermoid and epidermoid cysts, chalazia, juve-

nile xanthogranuloma and Spitz naevus. The

differential diagnoses for pyoderma include bacterial or

mycobacterial (impetigo, boil, botryomycosis, bartonel-

losis), fungal (sporotrichosis, cryptococcosis, coccid-

iomycosis), or parasitic (cutaneous leishmaniasis)

conditions. The differential diagnosis of IFAG also

includes tumours and vascular malformations such as

haemangiomas, arteriovenous malformations and

telangiectatic granulomas, as well as nodular–cystic
acne, foreign body granuloma and prurigo.10,19

Management

There are no specific guidelines to manage rosacea in

children. Management of childhood rosacea is thus

similar to adults. General recommendations are based

on identifying and avoiding triggers such as heat, UV

light and discontinuing topical corticosteroid use if

any.

Currently the treatment of rosacea in children is

based on topical metronidazole, azelaic acid, clin-

damycin lotion, permethrin 5% cream, tretinoin cream,

10% sulfacetamide with sulfur (5%), and benzoyl perox-

ide alone or in combination with erythromycin or clin-

damycin, tacrolimus and pimecrolimus, as well as oral

antibiotics such as erythromycin, tetracycline

Figure 5 Idiopathic facial aseptic granuloma presenting as an

inflammatory violaceous nodule on the left cheek in a 6-year-old

girl at 3 months of evolution.
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derivatives in children aged > 8 years, and oral isotreti-

noin in severe cases of PPR.20 Oral ivermectin has also

been used in some refractory cases of PPR both in chil-

dren and adults21–23 (Table 2).

Topical therapies

Topical therapy is preferred in mild cases with few

lesions. Metronidazole 0.75% in gel or cream applied

topically twice daily for 1 month, then once daily until

the eruption completely clears, has been used success-

fully in adults and children with PPR and POD, and it

can be used in combination with oral antibiotics in

severe cases.12,20

Azelaic acid 15% gel once daily has shown excellent

response in reduction of lesions, similar to metronida-

zole, and showed good tolerability.24

Permethrin 5% cream produces improvements in

the reduction of lesions and erythema that are similar

to those with topical metronidazole and azelaic acid.25

Topical ivermectin 1% cream acts by a dual, mode

of action against rosacea, having both anti-inflamma-

tory and antiparasitic qualities, and can help to con-

trol inflammatory lesions.22,26

The topical calcineurin inhibitors tacrolimus 0.03%

or 0.1% ointment, or pimecrolimus 1% cream have

shown to improve clinical symptoms in both adults

and children with POD, especially in steroid-induced

cases.27,28

Other topical options include benzoyl peroxide 5%

gel alone or in combination with topical clindamycin

1% or erythromycin or sodium sulfacetamide 10%

with sulfur 5%.20

Systemic therapies

Oral agents are indicated in moderate to severe cases,

in combination with topical therapy. Prolonged ther-

apy may be required, and treatment may be titrated

according to response. Most patients experience com-

plete resolution after 8–12 weeks. Ocular rosacea may

require a longer treatment course, usually for at least

6 months.29 The following antibiotic regimens have

been used in children.

Doxycycline 100 mg/daily can be used for children

aged > 9 years of age. In a recent Cochrane review,

doxycycline appeared to be significantly more effective

than placebo. There was no statistically significant dif-

ference in effectiveness between doses of 100 and

40 mg doses, but there was evidence of fewer adverse

effects with the lower dose, so it seems to be reason-

able to use the lowest dose possible in children.20,30

Erythromycin 30–40 mg/kg can be given daily in

two divided doses for children of all ages. It is used in

combination with a topical therapy.29

Azithromycin has been reported in a large series of

children with POD.18 The usual dose is 10 mg/kg

once daily for up to 3 months.

Oral ivermectin, as a single dose of 200–250 µg/kg,
was recently reported in a small series of children with

severe PPR or POD. Patients may experience mild

desquamation during the first month after receiving

the dose, and improvement may take 8–12 weeks.22

There is recent literature supporting the safe use of

ivermectin in young children, even those weighing

< 15 kg, for other indications such as scabies or

onchocerciasis.31,32

Low-dose isotretinoin has been used in treatment-re-

sistant rosacea in adults. Its use in children has been

reported occasionally for severe cases, with dosages of

0.3–0.75 mg/kg/day for up to 24 weeks with a good

response. Isotretinoin requires monitoring of liver

enzymes and triglycerides.20,33,34

Pulsed dye laser and other light therapies such as

intense pulse light therapy are used alone or in combi-

nation with other therapies in adults with persistent

erythema. There is a paucity of literature on their use

in children but they may be an option in older chil-

dren and adolescents.20,35

Table 2 Treatment options for rosacea in children.

Therapy Dosage

Topical therapy

Metronidazole 0.75%

gel

Apply twice daily for 1 month. then

once daily for another 4–8 weeks

Azelaic acid 15% gel Apply once daily for 8–12 weeks

Pimecrolimus 1%

cream

Apply once daily until clearance

Tacrolimus 0.03% or

0.1% ointment

Apply once daily until clearance

Ivermectin 1% cream Apply once daily for 8–12 weeks

Systemic therapya

Doxycyclineb

8–12 years old 4 mg/kg/once daily for 8–12 weeks

> 12 years old 50–100 mg/once daily for 8–12 weeks

Erythromycin 30–40 mg/kg divided in 2 doses for 8–
12 weeks

Azithromycin 10 mg/kg/once daily for 8–12 weeks

Ivermectin 200–250 µg/kg in a single dose

Isotretinoinc 0.3–0.75 mg/kg/day for 5–8 months

aIf possible, use the lowest dose available (see text); bfor ocular

rosacea longer systemic treatment course may be required, please

referr to an ophthalmologist; cin selected, severe cases, it requires

close monitoring of liver enzymes and triglycerides.
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Learning points

• Clinical manifestations of rosacea in children

are similar to adults.

• IFAG and POD may be considered forms of

rosacea in children.

• Diagnosis is made on clinical grounds; the pres-

ence of facial telangiectasia, papules and pustules

without comedones, with preferential distribution

of lesions on convex areas of the face, and ocular

manifestations are consistent with rosacea.

• Ocular rosacea may precede skin symptoms

producing discomfort, photophobia and chronic

red eye as symptoms.

• Meibomitis, blepharoconjunctivitis, recurrent

chalazia and keratitis are the most frequent ocu-

lar manifestations.

• General management should aim to identify

and avoid triggers, such as the use of topical cor-

ticosteroid therapy.

• Topical therapy is preferred in mild cases with

few and localized lesions: metronidazole 0.75%

cream or gel, azelaic acid 15% gel, permethrin

5% cream, topical calcineurin inhibitors or topi-

cal ivermectin 1% cream in selected cases are

useful.

• Oral agents in combination with topical ther-

apy are indicated in moderate-to-severe cases:

low-dose doxycycline for children over 9 years of

age, and azithromycin or erythromycin in chil-

dren of all ages, while isotretinoin or oral iver-

mectin may be used in selected refractory cases.
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CPD questions

Learning objective

To gain knowledge on the diagnosis and management

of childhood rosacea and related disorders.

Question 1

The pathogenesis of rosacea includes the interaction

between the following factors, except:

(a) Genetic factors.

(b) Ultraviolet light.

(c) Innate immune system.

(d) Adaptive immune system.

(e) IgE-mediated food allergies.

Question 2

The clinical presentation of rosacea does not include

which of the following?

(a) Telangiectatic form.

(b) Papulopustular form.

(c) Periorificial dermatitis.

(d) Rhinophyma.

(e) Granulomatous rosacea.

Question 3

Which of the following statements about diagnosis of

rosacea in children is true?

(a) It is necessary to do a biopsy.

(b) Diagnosis is based on specific criteria made for

children < 18 years old.

(c) Diagnosis is made on clinical grounds.

(d) Ultrasonography is required for granulomatous forms.

(e) It is necessary to take cultures for bacteria and

fungi.

Question 4

Which of the following statements about the manage-

ment of rosacea in children is false?

(a) Topical metronidazole 0.75% gel can be used

twice daily.

(b) Topical 15% azelaic acid shows similar results to

metronidazole.

ª 2020 British Association of Dermatologists436 Clinical and Experimental Dermatology (2021) 46, pp430–437

Childhood rosacea � L. Noguera-Morel et al.



(c) Topical and oral ivermectin has been used in chil-

dren < 18 years old.

(d) Doxycycline can be used in children > 8 years old.

(e) Topical betamethasone 0.1% cream can be used.

Question 5

Which of the following statements about systemic

therapy of rosacea in children is false?

(a) Doxycycline is not recommended in children

< 8 years old.

(b) Azithromycin or erythromycin are the preferred

options in young children.

(c) Oral ivermectin therapy has shown improvement

in children with a single dose of 200–250 µg/kg.
(d) Isotretinoin is contraindicated in children

< 12 years old.

(e) Low-dose doxycycline is preferred because there is

evidence of fewer adverse effects.

Instructions for answering questions

This learning activity is freely available online at

http://www.wileyhealthlearning.com/ced

Users are encouraged to

• Read the article in print or online, paying particular

attention to the learning points and any author

conflict of interest disclosures

• Reflect on the article

• Register or login online at http://www.wileyhealth

learning.com/ced and answer the CPD questions

• Complete the required evaluation component of the

activity

Once the test is passed, you will receive a certificate

and the learning activity can be added to your RCP

CPD diary as a self-certified entry.

This activity will be available for CPD credit for

2 years following its publication date. At that time, it

will be reviewed and potentially updated and extended

for an additional period.
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