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ABSTRACT

Keratosis pilaris (KP) is a common disorder of follicular keratinization characterized by keratotic perifollicular papules with
variable erythema and, in some patients, dyspigmentation. Although benign, KP may generate substantial cosmetic concern
and psychosocial burden. Therapeutic management remains challenging because available interventions often produce
incomplete and temporary improvement, and the evidence base is limited by small sample sizes, heterogeneous study
designs, short follow-up, and inconsistent outcome measures. This narrative literature review synthesizes current evidence
on treatment of KP, emphasizing topical keratolytics, retinoids, anti-inflammatory agents, laser- and light-based therapies,
and emerging approaches. A separate section addresses keratosis pilaris atrophicans (KPA) and keratosis pilaris rubra
faciei/rubra (KPRF/KPR), which warrant a distinct therapeutic approach because erythema, inflammation, and scarring risk
may predominate over texture alone. Overall, treatment is difficult and rarely curative; however, a careful, phenotype-
directed, stepwise approach can yield clinically meaningful improvement in roughness, erythema, and pigmentary change.
Aim: The purpose of this review is to present a comprehensive overview of the therapeutic approaches used in the treatment
of keratosis pilaris. It outlines the roles of topical agents, procedural therapies, and emerging interventions, and reviews both
commonly used treatments with broader clinical experience and newer or less well-established modalities supported by
limited evidence. It also addresses variant-specific management of keratosis pilaris rubra/rubra faciei and keratosis pilaris
atrophicans, in which erythema, inflammation, and scarring risk may influence treatment selection.

Material and methods: A literature search was conducted in PubMed and Google Scholar using the keywords “keratosis
pilaris,” “keratosis pilaris rubra faciei,” and “treatment.” Additional relevant articles were identified through reference
screening. Original studies, review articles, and other clinically relevant sources on therapeutic approaches and treatment
outcomes were considered for this narrative review.

Conclusions: Keratosis pilaris and its erythematous variants can be challenging to treat, currently available therapies may
provide meaningful clinical improvement, particularly when selected according to the predominant phenotype and patient-
specific concerns. Further high-quality studies are needed to refine treatment strategies and strengthen the evidence base for
individualized management.
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1. Introduction

Keratosis pilaris is a highly prevalent, chronic, usually benign disorder of keratinization presenting with
rough folliculocentric papules, classically on the extensor upper arms, thighs, buttocks, and sometimes the
cheeks [1-4]. Clinical variants include KP alba, KP rubra, erythromelanosis follicularis faciei et colli (EFFC),
and the keratosis pilaris atrophicans spectrum, which includes ulerythema ophryogenes/keratosis pilaris
atrophicans faciei (KPAF), atrophoderma vermiculatum, and keratosis follicularis spinulosa decalvans [2,5-7].
Despite its benign nature, visible involvement of exposed areas and persistent roughness or redness frequently
motivate treatment [1,3,8].

The therapeutic literature has expanded in recent years, but no single intervention has emerged as
uniformly effective or durable. Most patients require long-term maintenance, and recurrence after treatment
cessation is common [2,8-10]. The present review summarizes the contemporary evidence base and proposes
a practical, academically grounded synthesis of treatment options.

2. Research materials and methods

A comprehensive literature search was conducted using PubMed and Google Scholar to identify
publications on the treatment of keratosis pilaris and keratosis pilaris rubra faciei. The search strategy included
the keywords “keratosis pilaris,” “keratosis pilaris rubra faciei,” and “treatment.” Additional relevant studies
were identified by screening the reference lists of included articles. Original studies, review articles, and other
clinically relevant sources addressing therapeutic approaches, treatment outcomes, and clinical management
were considered for inclusion.

After removal of duplicates and clearly irrelevant records, the evidence base for this narrative review
comprised 60 cited sources, including reviews, randomized and nonrandomized trials, cohort studies, case
series, case reports, and expert-reference summaries. Priority was given to studies with concrete treatment
outcome data, subtype-specific information, and clinically interpretable endpoints.

3. Pathophysiology

KP is generally understood as a disorder of follicular keratinization in which abnormal cornification
leads to keratin plugging of the follicular infundibulum, perifollicular rough papules, and variable perifollicular
inflammation [1-3,11,21]. Histopathologically, lesions demonstrate orthokeratotic plugging of dilated
follicular ostia, often with trapped or coiled hair shafts, hyperkeratosis, and a mild perifollicular lymphocytic
inflammatory infiltrate [1,2,5,21]. This mechanistic framework underlies the rationale for keratolytic and
retinoid therapy.

Genetic predisposition appears important. Associations with filaggrin-related barrier dysfunction have
been repeatedly described, and epidermal barrier abnormalities, sebaceous gland changes, and hair shaft
anomalies may contribute to disease expression [2,11,22]. Gruber et al. provided histologic and molecular
evidence that KP may involve sebaceous gland and epidermal barrier abnormalities in addition to follicular
plugging alone [11]. More recent reviews also emphasize that KP is not merely “cosmetic roughness,” but
likely reflects interplay between aberrant keratinization, inflammation, hair shaft morphology, and barrier
impairment [2,8,21].
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This pathophysiology has therapeutic implications. Keratolytics aim to reduce infundibular plugging;
emollients and urea-based preparations attempt to restore hydration and barrier function; retinoids normalize
keratinocyte differentiation; and vascular or follicular laser therapies may better address erythema, pigment,
or follicular prominence than topicals alone [1-3,8,10].

4. General Principles of Management

Treatment goals in KP are realistic rather than curative: reduction of roughness, erythema, pruritus, or
dyspigmentation, with long-term control rather than eradication [1,3,5,8]. Patients should be counseled that
spontaneous improvement with age may occur, yet persistence into adulthood is common, and relapse after
discontinuation of therapy is frequent [1,5,23]. General skin care remains foundational, especially in xerotic
or atopic patients: mild cleansers, avoidance of harsh friction, reduced exposure to hot water, and routine
moisturization are standard adjunctive measures [1,3,5].

Because KP phenotypes differ, treatment selection should be phenotype-directed. Texture-dominant
disease may respond best to emollients, keratolytics, and retinoids; erythematous disease may require a greater
emphasis on anti-inflammatory care or vascular/light-based modalities; pigmentary variants may benefit from
chemical exfoliation or selected lasers; and scarring/atrophic variants require more cautious, specialized
management [2,5,8,10].

4.1. Emollients, Barrier Repair, and Urea

Emollients and barrier-supportive skin care are widely regarded as first-line therapy, particularly for
patients with mild disease or prominent xerosis [1,3,5,8]. Although emollients alone rarely eliminate papules,
they reduce scaling, soften roughness, improve tolerability of active treatment, and may be especially useful
in patients with concurrent atopic dermatitis or ichthyosis vulgaris [1,5,11].

Urea occupies a particularly important position because of its combined humectant, barrier-supportive,
and keratolytic properties [24]. Earlier expert sources and reviews recommended urea-containing preparations
empirically [1,3,5], but newer evidence has strengthened this practice. In a 2024 open-label clinical study, a
20% urea cream improved skin texture and appearance over 4 weeks and was generally well tolerated [25].
Staubach et al. also reported improvement in texture, erythema, dryness, and overall appearance with an
exfoliating cleanser plus urea-containing cream, though this was published as an abstract and should be
interpreted cautiously [8,26].

The main limitation of emollient-centered therapy is that benefit tends to be modest and maintenance-
dependent. Urea and moisturizers may improve roughness more consistently than erythema, and monotherapy
is often insufficient in moderate or cosmetically troubling disease [1,5,8].

4.2. Keratolytic Acids

Topical keratolytics remain the cornerstone of pharmacologic treatment for classic KP. The principal
agents studied include lactic acid, salicylic acid, glycolic acid, azelaic acid, and, less robustly, combination
exfoliating regimens [3,8,10].

4.3. Lactic acid and salicylic acid

Kootiratrakarn et al. conducted a randomized, rater-blinded pilot study comparing lactic acid 10% with
salicylic acid 5% cream applied twice daily for 12 weeks [12]. Both regimens significantly improved KP
lesions, supporting the common clinical practice of using alpha- or beta-hydroxy acid formulations for papular
roughness [12]. The study also emphasized the relevance of epidermal permeability barrier dysfunction,
suggesting that successful therapy may require both exfoliation and barrier support [12].

Salicylic acid is mechanistically attractive because of its keratolytic and anti-inflammatory properties,
but direct comparative evidence remains sparse [8,10]. In practice, it appears most useful in roughness-
dominant disease, usually as part of a moisturizer-based regimen rather than as a standalone therapy [1,3,5].

4.4. Glycolic acid

Among keratolytics, glycolic acid has some of the more detailed prospective data. Tian et al. studied 25
patients treated with high-concentration glycolic acid in escalating regimens (50% and 70% for 5-7 minutes)
at 20-day intervals for four sessions [13]. Significant reductions in papule counts were seen by day 20 and
progressed through day 80, while pigmentation and erythema indices improved later during treatment [13].
The treatment was well tolerated overall, with only one patient experiencing transient burning/itching during
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70% glycolic acid application [13]. However, long-term durability was poor: in the subset followed for five
years, there was no significant difference from pretreatment values [13].

These data are clinically useful because they illustrate a recurring theme in KP management: keratolytic
procedures can produce meaningful short-term cosmetic gains, but maintenance strategies are necessary, and
durable remission is uncommon [8,13]. Lower-strength glycolic acid in leave-on products is often used in
routine practice, though strong trial-level evidence remains limited [3,10].

4.5. Azelaic acid

Evidence for azelaic acid is modest. A right-left comparative study found that 20% azelaic acid
improved hyperkeratosis and erythema, but the magnitude of benefit was comparable to moisturizer control in
some outcomes [8,27]. Thus, azelaic acid may be considered in patients seeking a relatively gentle topical
option, especially where erythema or postinflammatory dyspigmentation is also a concern, but it cannot
currently be regarded as clearly superior to simpler moisturization strategies.

4.6. Topical Retinoids and Systemic Retinoids

Retinoids aim to normalize abnormal follicular keratinization and have long been used in KP, although
the evidence base remains inconsistent [1,3,8,28].

Topical retinoids

Tazarotene has the best direct evidence among topical retinoids. In a randomized, placebo-controlled
study, tazarotene 0.05% cream improved itching, roughness, and erythema compared with vehicle [29]. In an
earlier open-label study, tazarotene 0.01% emulsion led to improvement or resolution within weeks in some
patients [30]. Topical tretinoin has also been reported to improve hyperkeratotic and pigmentary features in
isolated cases [31], but irritation and exacerbation of erythema may limit its use, especially in erythematous
variants [8,28].

Clinically, topical retinoids are best viewed as second-line agents for patients who do not respond
adequately to emollients and keratolytics [1,5]. Their major drawbacks are irritation, reduced tolerability in
sensitive skin, and the need for prolonged use. In facial or rubra-predominant disease, cautious introduction is
advisable because irritation can worsen redness.

Oral isotretinoin

Systemic retinoids have been reported primarily in severe or atypical disease, especially within the KPA
spectrum. Baden and Byers found limited or inconsistent benefit from isotretinoin in patients with KPA [14].
By contrast, Kirchner and Hoyer described successful treatment of severe KP with a structured isotretinoin
regimen, with benefit persisting after treatment cessation in a single case [32]. Historical reports also describe
responses of atrophoderma vermiculatum or keratosis follicularis spinulosa decalvans to isotretinoin or
etretinate [5,33,34].

Taken together, systemic retinoids may be considered in exceptional, severe, refractory cases under
specialist supervision, but they cannot be recommended for routine KP because evidence is limited, relapse is
common, and the risk-benefit ratio is unfavorable for a benign condition.

4.7. Anti-inflammatory Topicals: Corticosteroids, Tacrolimus, and Sirolimus

Inflammatory components of KP, especially in rubra phenotypes, have prompted the use of
corticosteroids and calcineurin/mTOR-directed agents.

Topical corticosteroids

Topical corticosteroids have traditionally been used short term when inflammation is prominent [1,3,5].
However, direct evidence is weak. Baden and Byers reported that tretinoin combined with topical steroids
could be more tolerable than tretinoin alone in KPA, where retinoid monotherapy worsened redness [14]. In
contrast, hydrocortisone alone produced unsatisfactory results in a case of ulerythema ophryogenes/KPAF
[35]. Thus, corticosteroids may have an adjunctive role for short courses in inflamed lesions, but they are not
disease-modifying and are not appropriate long-term monotherapy.

Tacrolimus

Tacrolimus 0.1% ointment has been investigated in several studies. Conley et al. and Breithaupt et al.
found that tacrolimus produced improvement, but outcomes were similar to emollient comparators such as
Aquaphor [36,37]. A later prospective interventional study also reported benefit, again with only limited
separation from simple occlusive therapy [38]. This suggests that part of the apparent benefit may derive from
moisturization and barrier repair rather than immunomodulation per se.
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Sirolimus

Interest in sirolimus reflects the possibility that vasoinflammatory mechanisms may contribute to
erythematous KP variants. The most notable evidence is a 2022 case report by Eckburg et al., in which topical
sirolimus 1% cream led to successful treatment of keratosis pilaris rubra in an adolescent patient [20]. Although
intriguing, this remains anecdotal evidence and should currently be interpreted as hypothesis-generating rather
than practice-changing.

4.8. Laser- and Light-Based Therapies

Procedural therapy has attracted growing interest because topical treatments frequently provide
incomplete benefit. Across the contemporary literature, laser and light modalities have the strongest evidence
for improving KP, especially when erythema and pigmentary change are substantial [8,10,18,19].

Nd:YAG laser

Among available devices, 1064-nm Nd:YAG laser has the most consistently favorable data. Park et al.
reported meaningful improvement after ten biweekly Q-switched Nd:YAG sessions [39]. Saelim et al.
subsequently demonstrated significant benefit in a randomized, evaluator-blind study using long-pulsed 1064-
nm Nd:YAG laser [15]. Maitriwong et al. confirmed efficacy in a double-blind, sham-controlled trial,
strengthening confidence that the effect exceeds placebo [16]. Hassan et al. found long-pulsed 1064-nm
Nd:YAG laser superior or at least highly competitive relative to 20% trichloroacetic acid peel, with favorable
clinical and dermoscopic improvement [17]. Comparative work by Bayazit et al. also supported efficacy versus
fractional Er:YAG [18].

The likely advantages of Nd:Y AG include deeper penetration, relative safety in darker skin phototypes,
and the ability to improve roughness, perifollicular erythema, and dyspigmentation in the same patient [8,10].
Adverse effects are usually transient and include erythema, stinging, petechiae, or purpura [8,15-18,39].

Pulsed dye laser

Pulsed dye laser (PDL) has been used primarily for erythematous variants. Outcomes are mixed. Clark
et al. documented erythema reduction in KPA but less consistent improvement in roughness [40]. Alcantara
Gonzalez et al. reported benefit in 10 cases of KPR and KPAF [19], while Schoch et al. described successful
treatment of pediatric KPR [9]. Kaune et al. also reported marked improvement in severe KPR with 595-nm
PDL [41]. However, recurrence of erythema and adverse effects such as purpura, swelling, and post-treatment
discomfort limit enthusiasm [8-10,19,40,41].

Thus, PDL appears particularly useful when erythema is the dominant problem, but it is less convincing
for texture improvement than Nd:YAG.

Intense pulsed light

Intense pulsed light (IPL) has demonstrated efficacy in several small studies. Eyler et al. reported
improvement in KP severity after serial IPL sessions [42]. Maitriwong et al. later showed significant
superiority of IPL over sham irradiation in a randomized, double-blind study, with improvement in roughness,
erythema, hyperpigmentation, and global appearance [43]. However, adverse events including stinging,
erythema, and in some cases substantial burning/desquamation have been reported [8,42].

In subtype-specific contexts, [PL has also shown value in KPA and EFFC [8,43,44]. It may therefore be
areasonable option when erythema and pigment coexist, though its adverse-effect profile may be less favorable
than Nd:YAG in some patients.

Fractional CQO2, alexandrite, diode, and other devices

Fractional CO2 laser has shown efficacy in randomized and comparative studies, but the balance
between benefit and downtime is less favorable than for Nd:YAG [45,46]. Ismail and Omar found fractional
CO2 comparable to topical urea in some clinical endpoints [46], while Sobhi et al. reported that Nd:YAG alone
or in combination outperformed fractional CO2 monotherapy [47]. Vachiramon et al. demonstrated
improvement in a randomized comparative study, but pain, erythema, burning, and transient dyspigmentation
were common [45].

Long-pulsed 755-nm alexandrite laser has also shown benefit. Li et al. reported significant
improvements in follicular plugs, erythema, and hyperpigmentation in a split-body randomized clinical trial
[48]. Combination regimens using PDL, alexandrite laser, and microdermabrasion improved outcomes in
retrospective series, though it is difficult to isolate the contribution of individual components [49,50].

Diode laser has randomized clinical trial support as well. Ibrahim et al. showed benefit with 810-nm
diode laser, though postinflammatory hyperpigmentation occurred in some patients [51]. Additional devices
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such as KTP laser, pro-yellow laser, radiofrequency, and photopneumatic therapy remain supported mainly by
isolated reports or preliminary data [8,52,53].

Overall, procedural evidence suggests that laser and light therapy currently offers the most robust route
to improvement in moderate-to-severe KP, especially where erythema and dyspigmentation are prominent.
Nd:YAG presently appears to have the strongest overall balance of efficacy and tolerability [8,10].

4.9. Other and Emerging Therapies

Several unconventional strategies have been reported, including microdermabrasion, sonic brushes,
chlorine dioxide wash, polymer coatings, fractional prickle coral calcium peels, and microbiome-restorative
interventions [8,49,54-57]. Most of these studies are small, uncontrolled, or confounded by concurrent
keratolytics, making interpretation difficult.

Microdermabrasion is often used as an adjunct rather than a standalone intervention and may help
texture irregularity, but rigorous KP-specific data are limited [5,49]. A randomized trial of dermal microflora
restoration using ammonia-oxidizing bacteria suggested potential symptomatic benefit, but this remains
investigational [57]. At present, these approaches should be considered experimental or adjunctive rather than
standard of care.

5. Keratosis Pilaris Atrophicans and Keratosis Pilaris Rubra Faciei/Rubra

Although these entities overlap with classic KP, they warrant separate consideration because treatment
goals differ. In KPR/KPRF, erythema and cosmetic redness may dominate; in KPA, inflammation may
progress to fibrosis, atrophy, alopecia, and permanent eyebrow loss, making early control conceptually
important even when evidence is weak [5-7,14].

5.1. Keratosis pilaris rubra / rubra faciei

KPR is underrecognized and tends to persist beyond puberty more often than KP alba [6]. Because
erythema is central, conventional keratolytics alone are often insufficient. PDL has the most specific subtype-
oriented support: Alcantara Gonzalez et al. described improvement in KPR/KPAF [19], Schoch et al. reported
successful pediatric KPR treatment [9], and Kaune et al. documented a favorable response in severe KPR [41].
More recently, Temiz et al. described benefit with 577-nm pro-yellow laser [53]. IPL has also been used for
KPR and related erythematous phenotypes [8,43].

Topical sirolimus is a promising but still anecdotal option. In the case reported by Eckburg et al.,
prolonged use of topical sirolimus 1% cream was associated with marked improvement in KPR [20]. This is
of interest because it suggests that some cases may respond to antiangiogenic and anti-inflammatory
approaches, but broader evidence is lacking.

Practically, KPR/KPRF should be approached as an erythema-predominant disorder. Gentle barrier
repair and low-irritancy keratolytics may help roughness, but vascular laser/light modalities are generally the
most rational interventions when facial redness is the major complaint [8,10,20].

KPR is underrecognized and tends to persist beyond puberty more often than KP alba [6]. Because
erythema is central, conventional keratolytics alone are often insufficient. PDL has the most specific subtype-
oriented support: Alcantara Gonzélez et al. described improvement in KPR/KPAF [19], Schoch et al. reported
successful pediatric KPR treatment [9], and Kaune et al. documented a favorable response in severe KPR [41].
More recently, Temiz et al. described benefit with 577-nm pro-yellow laser [53]. IPL has also been used for
KPR and related erythematous phenotypes [8,43].

Topical sirolimus is a promising but still anecdotal option. In the case reported by Eckburg et al.,
prolonged use of topical sirolimus 1% cream was associated with marked improvement in KPR [20]. This is
of interest because it suggests that some cases may respond to antiangiogenic and anti-inflammatory
approaches, but broader evidence is lacking.

Practically, KPR/KPRF should be approached as an erythema-predominant disorder. Gentle barrier
repair and low-irritancy keratolytics may help roughness, but vascular laser/light modalities are generally the
most rational interventions when facial redness is the major complaint [8,10,20].
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5.2. Keratosis pilaris atrophicans

KPA includes ulerythema ophryogenes/KPAF, atrophoderma vermiculatum, and keratosis follicularis
spinulosa decalvans [5,7]. Pathogenetically, follicular plugging is followed by chronic perifollicular
inflammation, fibrosis, follicular atrophy, and alopecia [5]. Consequently, treatment is less about smoothing
papules and more about limiting inflammatory activity, reducing erythema, and managing permanent sequelae.

The prognosis is less favorable than for classic KP. UpToDate states that no consistently effective
therapy exists, and topical corticosteroids, keratolytics, and retinoids are of limited value [5]. Baden and Byers
similarly described generally unsatisfactory results across multiple interventions [14]. Nevertheless, selected
patients may improve. Oral isotretinoin has been reported to benefit atrophoderma vermiculatum and
inflammatory KFSD in isolated cases [5,33,34]. PDL may reduce erythema in KPAF [19,40], and IPL
improved KPA in small series [44,58]. Once disease has become dormant, eyebrow reconstruction by hair
transplantation has also been described [59].

These observations support a separate treatment philosophy for KPA: early, gentle attempts to suppress
inflammation and erythema; realistic counseling about scarring permanence; and consideration of
reconstructive approaches once inflammatory activity has subsided. Aggressive irritating topical regimens are
often poorly tolerated and may be counterproductive in already inflamed facial skin [5,14,35].

6. Limitations of the Evidence

The KP treatment literature remains methodologically limited. Many studies are single-center, include
small numbers of participants, employ nonvalidated or heterogeneous endpoints, and have short follow-up
[8,10,13]. Subtype mixing is another problem: studies often combine classic KP, KPR, KPA, and EFFC,
despite meaningful biological and therapeutic differences. Direct head-to-head comparisons are scarce, and
maintenance strategies are poorly studied. Even when short-term benefit is convincing, long-term durability is
usually not established, as illustrated by the five-year relapse data after glycolic acid treatment [13].

A further limitation is the absence, until recently, of a standardized KP-specific severity instrument.
This makes cross-study synthesis difficult and likely contributes to the apparent inconsistency of results [8,60].
Future research should prioritize validated scoring systems, phenotype-specific enrollment, and pragmatic
comparative trials.

7. Conclusions

Current evidence supports a stepwise, phenotype-directed approach to KP. Emollients and keratolytics
remain the practical first-line foundation for classic texture-dominant disease, while topical retinoids serve as
second-line options in selected patients. Laser and light therapies, particularly 1064-nm Nd:YAG and, for
erythematous disease, PDL or IPL, presently offer the strongest evidence for clinically meaningful
improvement, especially when redness and dyspigmentation are prominent. By contrast, KPA and KPR/KPRF
require a more tailored strategy that places greater emphasis on erythema control, inflammation minimization,
and scarring prevention or camouflage.

Treatment of KP remains difficult, often incomplete, and maintenance-dependent. Nonetheless, a
careful, methodical, phenotype-specific approach can yield worthwhile improvement in symptoms and
appearance, even if permanent remission remains uncommon.
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