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ABSTRACT 

Keratosis pilaris is a common dermatosis seen in daily dermatologic practice.  The 

diagnosis is clinical and is usually asymptomatic, although sometimes patients may 

complain of mild pruritus and its cosmetic appearance. Few reports exist about 

treatment.  There are clinical trials assessing topical treatments and laser surgery, but 

we found no systematic reviews in the literature about its management.  We have 

conducted an online research to identify evidence-based recommendations. Lactic acid, 

salicylic acid, and the 1064 nm Nd:YAG laser seem to be the most effective and safe 

treatments for keratosis pilaris among patients 12 years old and older; however, high-

quality randomized controlled trials with long-term outcomes are needed. 

 

INTRODUCTION 

 

Keratosis pilaris (KP) is a common dermatosis, colloquially known as “chicken skin”. 

[1].It usually begins in the first decade of life, affects up to 40% of the population, and 

seems to affect women more than men (61% vs. 39%) [2,3]. 

 

KP is characterized by small, folliculocentric, keratotic papules that may have 

surrounding erythema. These lesions have a stippled appearance, resembling 

gooseflesh. The disorder tends to affect the extensor aspects of the arms, but it can also 

be present on thighs, face, and buttocks. Patients with KP are usually asymptomatic, 



and patient complaints are related to the cosmetic appearance with occasional mild 

pruritus [2, 4]. 

 

The diagnosis is clinical, but dermatoscopy may be helpful in confirming the diagnosis 

and monitoring a therapeutic response [1].  Dermatoscopic findings include vellus hairs 

that are frequently twisted or coiled, being surrounded by peripilar casts. Groups of two 

to three hairs may emerge together. In a more severe presentation, vellus hairs are 

coiled and embedded in the horny layer. There may be perifollicular erythema and 

hyperpigmentation.  These findings correlate with the classic histopathologic findings of 

distention of the follicular orifice by a keratinous plug containing one or more twisted 

hairs [5]. 

 

A family history is present in 39% of patients, indicating a potential genetic etiology with 

autosomal dominant inheritance, but the pathophysiology is unknown. One hypothesis 

proposes that the keratotic infundibular plug found in KP results from abnormal 

keratinization of the follicular epithelium. Another report noted that hair shafts extracted 

with a needle retained their coiled shape despite the removal from the follicle. 

Consequently, these authors hypothesized that KP is not a primary disorder of 

keratinocytes but rather a hair shaft or infundibular disorder.   KP can occur when coiled 

hair shafts rupture the follicular epithelium and cause defective follicular keratinization 

and inflammation.  One theory suggests the absence of sebaceous glands to explain 

both the abnormal keratinization and the hair shaft abnormalities in the early stages. [1].  

 



Many agents have been employed in the treatment of KP, but few reports exist about the 

use of urea, retinol, tazarotene, calcipotriol, pulsed dye laser, and chemical peels [6-12]. 

Unfortunately, the quality of these studies is low due to its methodology (mainly case 

reports, case series, and letters to the editor). Clinical trials assessing topical treatments 

and laser surgery exist, but there are no systematic reviews in the literature about KP 

management or suggested standard of treatment.   As a result, we conducted online 

research to identify the highest quality review papers to perform a systematic that might 

yield evidence-based recommendations. 

 

 

METHODS 

 

We performed this study at Centro Dermatológico “Dr. Ladislao de la Pascua” from 

November 1st, 2018 to March 31st, 2020, according to the Cochrane Handbook for 

Systematic Reviews of Interventions Version 6.0. The report adhered to Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, and it 

was registered in the International Database of Prospective Register of Systematic 

Reviews (PROSPERO) on October 2nd, 2018 (ID: CRD42018111399) [13, 14].  

 

Search strategy 

 

We conducted our research on Scopus, Ovid, PubMed, Cochrane Central Register of 

Controlled Trials (CENTRAL), Literatura Latinoamericana y del Caribe en Ciencias de la 



Salud (LILACS) and Scientific Electronic Library Online (SciELO) with restriction to 

contributions published in English and Spanish but with no date restrictions.   Search 

terms included "keratosis pilaris," "topical treatment," and "laser". Filters for "clinical trial" 

were applied, and duplications were removed. 

 

Selection criteria 

 

Eligible contributions comprised original blinded or non-blinded randomized and non-

randomized clinical trials, which assessed topical or laser treatments in adults and 

children older than 12 years old with clinical or histopathologic diagnosis of KP. We 

excluded epidemiologic studies, reviews, case-control studies, case series , single-arm 

trials, and papers published in a language other than English or Spanish. 

 

Data extraction 

 

Titles and abstracts of the papers were screened independently by two review authors 

(Dr. Suástegui and Dr. Camacho) to identify those that potentially met the inclusion 

criteria. The full text of these potentially eligible studies was independently assessed by 

them and selected or rejected based on the inclusion and exclusion criteria. Any 

disagreement over the eligibility of particular studies was resolved through discussion 

with a third reviewer (Dr. Morales). A standardized pre-piloted form, designed by another 

team member (Dr. Peralta), was used to extract data from the included studies for 

assessment of study quality and evidence synthesis. Two review authors (Dr. Suástegui 

and Dr. Camacho) extracted data independently, and discrepancies were resolved 



through discussion with a third author (Dr. Morales). Outcome measures reviewed 

included physician-assessed response to treatment and adverse events. 

 

Risk of bias and quality assessment 

 

We assessed the risk of bias with the Cochrane Risk of Bias tool, and the quality of the 

studies with the Grading of Recommendations, Assessment, Development, and 

Evaluation (GRADE) system [14, 15]. 

 

RESULTS 

 

Our electronic research identified 99 papers. After duplicates were removed and 

exclusion criteria were applied, we evaluated 16 titles and abstracts, of which 13 

required full-text assessment. Finally, we included in our qualitative analysis eight 

papers published from 2013 to 2020 (Figure 1). 

 

Four reports came from Thailand [16-19], two from Egypt [20, 21], and two from the 

United States of America [22,23]. Five contributions were double-blinded clinical trials, 

and the other three were evaluator-blinded. In three studies, one arm was randomized to 

be treated, and the other served as control [16, 18, 22]; two compared with placebo, and 

only one had three arms of intervention [21]. The youngest patient included was 13 

years old and the oldest 65 years old. 



 

We evaluated four studies as low-quality randomized clinical trials, mainly due to 

missing data related to the allocation sequence generation in the randomization process 

and blinding of the included subjects, notwithstanding the absence of intention to treat 

analysis of the lost participants [16, 18, 20, 21]. The remainder of the studies were 

assessed as moderate-quality randomized clinical trials, because the authors did not 

make intention to treat analysis [17, 19, 22, 23] (Table 1). Two publications had an 

unclear risk of bias in the randomization process, while all of them had a low risk of bias 

in the remaining four items. (Table 2 & Figure 2) 

 

All of the studies assessed the intervention on the upper extremities. One of them 

evaluated the response on the thighs, too [20], and another included the effect on the 

abdomen, back, buttocks, and face [21]. In six papers, clinical improvement was 

assessed by a dermatologist using the Investigator's Global Assessment scale or a 

quartile grading scale (<25%, 25-50%, 50-75%, and >75%). (Tables 3 & 4) 

 

 

 

 

 



In one study, the effect of 10% lactic acid with 5% salicylic acid was compared. 

Participants employed the one designated agent twice daily on each of their extensor 

surface of the arms by using one hand to apply one test medication to the opposite 

treatment area and vice versa. Compared with baseline, both treatments showed a 

statistically significant reduction of lesions at the end of 4, 8, and 12 weeks of treatment 

(𝑃 < 0.05). The mean difference between both groups from baseline until the end of 12 

weeks was 14%, which was statistically significant (𝑃 < 0.05), and favored the lactic acid 

group. Even the adverse events were more common in the lactic acid group than in the 

salicylic acid group, it was not statistically significant [17]. 

 

Epidermal microflora restoration 

 

It has been proposed that restoring the skin microbiome with the ammonia-oxidizing 

bacteria (AOB), Nitrosomonas utropha, could raise nitric oxide levels and normalize 

keratinocyte proliferation and therefore ameliorate keratosis pilaris. The enrolled 

subjects received two identical white spray bottles: one bottle contained a placebo 

vehicle, while the other held the AOB. After four weeks of treatment, results 

demonstrated more reductions in the total amount, total surface area, and the maximum 

height of KP papules than the placebo, which was statistically significant. The 

investigators reported no adverse events [23]. 

. 
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In a single-blinded clinical trial, patients were treated in one arm with long-pulsed 1064 

nm Nd: YAG laser, while the contralateral arm served as the control. The laser 

parameters included: spot size 15 mm, pulse width 30 msec, and a fixed fluence of 34 J 

/ cm2; DCD was set at 20/20. Patients received three consecutive treatments at 4-week 

intervals. No anesthesia was used, the control arm received no sham irradiation, and 

emollients were not allowed.  The mean global improvement score was superior 

compared with the control (1.12 ± 0.99 vs 0.59 ± 0.79, p = 0.007). The mean 

improvement in erythema and the number of papules were statistically significant (p = 

0.009) [16]. 

 

In another study, the authors performed a split-body trial. The 810-nm pulsed diode laser 

was applied at a fluence of 45 to 60 J/cm2 (depending on Fitzpatrick skin type) and a 

pulse duration of 30 to 100 milliseconds, with precise settings selected to be just below 

the patient's threshold for purpura. Each treatment session entailed two nonoverlapping 

passes separated by a 1-minute delay. At follow-up, the median redness score was the 

same in both arms. The median overall score (combining erythema and 

roughness/bumpiness) favored the laser (p = .005) [22]. 

 

Fractional CO2 laser therapy was tested, using a 10,600nm eCO2 laser in a single 

session treatment. The settings were: pulse energy of 24–30 mJ and spot density of 300 

spots/cm2 in static mode; 2 passes were delivered using a 300-density tip. At four 
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weeks after treatment, grade 2 or more improvement was achieved in four treated-arms 

and 1 in not treated-arm (𝑝 = 0.097). At 12 weeks of follow-up, six arms on the 

intervention side achieved grade 2 or more improvement, but no KP lesion on the control 

side achieved such response (𝑝 = 0.02). None of the patients experienced worsening of 

the lesions (Table 1). In terms of the mean improvement score, it was 0.90 (±0.97) on 

the treated side and 0.45 (±0.60) on the non-treated side B (𝑝 = 0.08) at four weeks after 

treatment. The mean improvement scores on side A and side B at 12 weeks of follow-up 

were 0.7 (±1.03) and 0.2 (±0.41), respectively (𝑝 = 0.05) [18]. 

 

In another clinical trial, the authors randomized only one arm of each participant and 

divided it into upper and lower parts (25 cm2 each). One part was randomized to be 

treated with three passes of FRAC3 1064 nm Nd: YAG laser while the other part 

received sham irradiation. The laser parameters were as follows: spot size 6 mm, pulse 

width 1.6 msec, and fixed fluences of 25 J / cm2. The mean percent change in the 

Subjects' Global Improvement Score (GIS) was 52.17% (95% CI 43.6, 60.74). No 

adverse events developed in any subjects after treatment sessions [19]. 

 

In a recent contribution, participants were assigned to two groups: one with bilateral KP 

on the arms, and another one with bilateral KP on the thighs. The patients in each group 

were again randomized into two groups. The right or left side of each patient randomly 

received laser treatment (power 12 W, time on 3 ms, PPI 5) in the form of two sessions 

fractional CO2 laser therapy four weeks apart and the contralateral right or left control 



side was treated with topical 10% urea. The investigators observed good to excellent 

improvement on the arms and minimal to moderate on the thighs. None of the control 

subjects showed any improvement [20]. 

 

The investigators from another study assigned three areas. Area A was treated with 

fractional CO2 laser; area B was treated with fractional CO2 followed immediately by the 

Q-switched Nd:YAG laser (1064 nm), and the third area was treated with Q-switched 

Nd:YAG laser (1064 nm) alone. Each patient received a session every other week for 

three weeks. Results were very similar among the three groups. Only one patient 

reported hypopigmented macules in areas B and C, which improved after one month 

[21]. 

 

DISCUSSION 

 

Whether it is an abnormal keratinization process or a body hair shaft disorder, KP is one 

of the most common dermatologic conditions seen in daily practice. KP may be 

confused with a larger number of dermatoses including Darier disease, pityriasis rubra 

pilaris, atopic dermatitis, lichen nitidus, eruptive vellous hair cysts, acne, and folliculitis 

[3].  Various treatments have been reported including urea, retinol, tazarotene, 

calcipotriol, pulsed dye laser, and chemical peels; however, few have been assessed in 

randomized clinical trials.  

 



Because it often presents in patients with atopic dermatitis as an atopic stigma, and 

some authors have even reported filaggrin null mutations in patients with KP [24, 25], 

the first non-pharmacological approach to the disease is to ameliorate skin barrier 

function. We recommend that the patients bathe once daily for no more than 10 minutes 

with warm water, use a fragrance-free non-soap cleanser, and use of a moisturizer [26]. 

 

Based on the extracted data, lactic acid seems to be the most efficient therapy for KP in 

the extremities, but there are no data for its use in the face. We recommend it as the 

initial pharmacological approach, and it should be applied in the morning and before 

going to sleep on the affected skin for an indefinite period of time. Compared with the 

other treatment options, it achieves the highest percentage of improvement from 

baseline, it is a low-cost drug, and it has almost no adverse effects. Lactic acid belongs 

to the alpha-hydroxy acids (AHAs). This term was introduced to dermatology for the first 

time in 1974 when it was described as a useful medication for the severe hyperkeratosis 

of ichthyosis. Since then, AHAs have been found beneficial for topical treatment of dry 

skin, rough skin, dandruff, callus, acne, keratoses, warts, wrinkles, and photoaging skin 

[27]. The smallest of the AHA is the 2-carbon molecule, glycolic acid; next in size is lactic 

acid, which comes from the milk, with a 3-carbon chain [28]. All AHA cause detachment 

of keratinocytes in low concentrations by promoting the degradation of 

corneodesmosomes, thereby accelerating stratum corneum turnover [28]. Although the 

mechanism of action is not fully understood, it has been proposed that the topical 

application of AHA leads to a decrease in the calcium ion concentration in the epidermis; 

this reduction causes a loss of calcium ions from the cell junctions, leading directly to 



desquamation. These properties have also been attributed to lactic acid [29, 30], which 

may explain its positive effects on KP. 

 

In the last century, the improvement in hygiene practices and overall cleanliness has 

resulted in the near elimination of cutaneous commensal ammonia-oxidizing bacteria. 

These microorganisms produce nitric oxide and nitrite products through the oxidization 

of ammonia in sweat. Nitric oxide is a ubiquitous gas that functions as a signaling and 

effector molecule that regulates keratinocyte proliferation, and its healthy physiologic 

levels in the skin result in decreased keratinocyte proliferation [23]. Based on this, Lee 

and her coworkers tested ammonia-oxidizing bacteria. Nevertheless, it seems to be less 

effective than salicylic acid; thus, topical 5% salicylic acid applied twice daily could be 

considered a second-line topical therapy in patients that do not tolerate lactic acid or are 

lacking response to it. 

 

Salicylic acid (SA) is obtained from the bark of the willow tree Salix alba but is also 

available synthetically [31]. SA was first described as a β-hydroxy acid, but later it was 

classified as a phenolic aromatic acid based on its chemical structure [32]. It extracts 

integral proteins from the desmosomes, including desmogleins, and subsequently 

destroys the cohesion of epidermal cells. Furthermore, it is reported to produce 

denaturation of membrane-crossing glycoproteins and fragmentation of 

corneodesmosomes. Therefore, the term 'desmolytic' has been proposed as being 

preferable to the term 'keratolytic' concerning the mechanism of action of salicylic acid 



[28]. By causing the keratinocytes to separate from the follicular infundibulum, it could 

allow the release of the keratin plugs and the hair shaft, which explains its therapeutic 

effect on KP.  

 

Lasers apply an electric charge that activates a medium that releases light, which is 

absorbed by skin chromophores (melanin, hemoglobin, water, tattoo ink). The absorbed 

energy is converted to thermal energy and the chromophore heats [33]. Based on the 

theory of the hair shaft alteration, probably the beneficial effects of laser are due to the 

destruction of the abnormal hair that consequently prevents the destruction of the hair 

follicular and inflammation. 

 

Among lasers, the 1064 nm Nd:YAG laser, but not the Q-switched 1064 nm Nd:YAG 

laser, appears to be the most effective concerning positive changes in the evaluator´s 

assessment; thus, it should be considered as the first laser option in those patients that 

do not respond to topical drugs or even in combination them. Besides, the authors of the 

studies report few to no adverse effects and no dyschromia in skin phototypes III and IV. 

Patients must receive one monthly session for at least 4 months to achieve adequate 

response. 

 

In refractory cases, the fractional carbon dioxide laser might be the next step in the KP 

management. We regard the 810-nm pulsed diode laser as a third option, considering it 



improved the skin texture, but there were no differences in the erythema compared with 

no treatment. 

 

Finally, we consider it is relevant for the purposes of this systematic review to mention 

some treatments assessed by different authors (whose articles were not included in our 

qualitative analysis for not meeting the inclusion criteria) because they may be useful in 

the future as a fundament for further studies. Clinical trials aimed at determining the 

efficacy and safety of new topical treatments and light-based therapies have been 

performed, obtaining promising results. Topical tacrolimus ointment 0.1% and 

Aquaphor® ointment have been compared in children 2 to 16 years old, reporting them 

as useful perhaps due to their antinflammatory effect and in ameliorating cutaneous 

barrier. Few to no adverse effects were reported by the authors during the four-week trial 

[34]. Photopneumatic therapy has been tested with average investigator-assessed 

improvement of 27% in erythema and 56% in skin texture roughness. Average patient 

self-reported improvement was 52% in erythema and 53% in skin texture. The mean 

satisfaction score was 6.3 on a scale of 1 to 10 (median 7.5) and 8 out of 10 participants 

reported they would choose to receive it again in the future [35]. A chlorine dioxide 

complex cleanser has proven to be useful due its keratolytic and antimicrobial properties 

[36]. In a recent study, intense pulsed-light was effective in reducing erythema and skin 

roughness [37].  

 

 



 

Even keratosis pilaris is not a life-threatening condition, patients continue to ask for 

medication, which is why in this systematic review we summarized the available 

evidence in the scientific literature, and we have made some treatment suggestions. 

Nevertheless, it is crucial to conclude that high-quality randomized controlled trials on 

well-defined participants with long-term outcomes are necessary to determine the 

duration of response and its impact on the quality of life. 
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