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Abstract

Acne is acommon chronic inflammatory disorder with multifactorial pathophysiology.
One factor, impaired barrier function, has until recently been underappreciated.
Data shows that acne-prone skin displays an inherent barrier deficiency highlighted
by increased transepidermal water loss and substantive abnormalities in stratum
corneum proteins and lipids. Acne therapy often involves exfoliants and irritants
such as hydroxy acids, benzoyl peroxide, and retinoids that can exacerbate the
barrier dysfunction.

The clinician’s role in acne care is to devise a treatment regimen that is tailored to the
individual patient, including topical and oral medications to address the underlying
pathogenesis of acne. They also play a crucial role in recommending appropriate
adjunctive nonprescription therapy. Over-the-counter products aid in acne therapy
in numerous ways: lesion reduction, repair of the inherent barrier dysfunction, and
maintenance of stratum corneum health during prescription treatment.

Barrier repair reduces the symptoms of irritation, which often lead to nonadherent
medication behavior and subsequent reduced efficacy. This review is intended to
provide a primer on skin care in acne and to highlight evidence-based advances in
cleansers and moisturizers that serve as cornerstones for optimized acne therapy.

Introduction

Acne is acommon multifactorial inflammatory skin condition affecting
upto 50 million Americans." Traditional tenets of acne pathophysiology
have indicated four central factors: hyper-and dysseborrhea,
Cutibacterium acnes colonization, hyperkeratinization, and inflam-
mation. More recently, studies have implicated the role of skin
barrier dysfunction as a material contributor to the pathophysiology
of acne. There is altered expression of barrier molecules, including
filaggrin, involucrin, keratin, desmoglein, and aquaporin-3, proteins
that regulate cohesion, desquamation, and hydration, resulting in
compromised barrier integrity.2® Increased transepidermal water loss
(TEWL), increased pH, decreased microbial diversity, and decreased
ceramide levels have been demonstrated, with the extent of the
abnormality directly proportional to the severity of disease.*® This
leads to skin dryness, irritation, and increased sensitivity.®

Combined, these data suggest that the barrier function of acne-
prone skin is inherently abnormal at baseline. Barrier dysfunction
is accompanied by hyperkeratosis of the follicular epithelium,
and Yamamoto and others have posited that this could promote
comedone formation.*":8

In addition to the inherent barrier dysfunction, the use of topical
medications and over-the-counter (OTC) acne products often results
in side effects of skin dryness and irritation as a consequence of
their keratolytic, sebostatic, and bacteriocidal activities.”*'> Benzoyl
peroxide has been shown to damage the barrier and disrupt the
microbiome in a concentration- and vehicle-dependent manner;
increased sebum levels, increased TEWL, decreased hydration, and
decreased microbial diversity are the consequences of its use.'®
Topical retinoids and chemical peels also disrupt the barrier and may
temporarily strip the microbiome.

Harsh cleansers are often chosen by uninformed oily acne patients
duetotheirantimicrobial claims. They contribute to barrier dysfunction
by further stripping natural moisturizing factor (NMF) compounds
and lamellar lipids. Together, the net result is the exacerbation of the
inherent barrier deficiency, which affects compliance with therapy.'722

Acne treatment guidelines recommend that the acne management
paradigm be built upon a foundation of benzoyl peroxide and a
retinoid.?® Studies and expert consensuses have concluded that
the use of gentle cleansers and quality moisturizers can minimize
the adverse events of dryness and irritation.”?*?* Adherence to acne
regimens, particularly in the teenage population, is notoriously poor,
and iatrogenic skin irritation is a common factor leading to that
nonadherent behavior.'”?62” Specifically, side effects of stinging,
burning, redness, and dryness were found to be major reasons
for nonadherent behavior.?®%" Adding moisturizers to medication
regimens improves adherence by decreasing side effects and
improving acne lesion count.’22" Feldman and Chen also noted
that irritation resulted in an increase in office complaint call-backs
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and loss of faith in the provider.?? Ultimately, improved adherence
resulting from good skin care allows for maximum treatment
outcomes.” 133335

Baseline Stratum Corneum Deficiencies in Acne-Prone Skin

Acne is associated with a decrease in filaggrin? and aquaporin-3
proteins®.These epidermal proteins are necessary to sustain stratum
corneum hydration and barrier function. Filaggrin breaks down into
NMF in the corneocytes®*¢ and aquaporins transport water from the
viable layers of the epidermis to the stratum corneum.®3°4° Deficiency
in either protein results in decreased water-holding capacity of the
stratum corneum and overall dysfunction.®3%40 Stratum corneum
hydration is critical for the delicate balance of enzymes responsible
for desquamation.*** Under low moisture circumstances, there is an
accumulation of nonviable cells that may occlude the follicle leading
to acne.*“¢ The overall goal of skin care is to use cleansers that do
not worsen the baseline abnormalities by stripping still more filaggrin
and lipids, and moisturizers that hydrate the skin and replenish the
missing components.

Cleansing

It is generally understood that cleansing is an important part of skin
hygiene, removing dirt, oil, microorganisms, and allergens. However,
cleansing with harsh surfactants can cause more harm than good by
removing essential lipids, natural moisturizing factors, and beneficial
microorganisms. Particularly in acne patients, it is important not to
disturb the barrier any further than baseline, as this can worsen acne
and decrease the patient’s ability to use beneficial medications. It is
useful in this regard to consider acne-prone skin to be analogous to
clinically diagnosed sensitive skin and to make choices accordingly.
Surfactant choice, pH, and patient preference figure into our
decisions.

All cleansers rely on surfactants to remove dirt and oil. Surfactants
are amphiphilic molecules with a hydrophilic head and hydrophobic
tail (Figure 1).

Figure 1. Surfactant structure.
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In water, they tend to assemble into micelles and bind impurities
within, while the outward-facing hydrophilic heads allow the entire
assembly to be rinsed off with water. Surfactant charge (neutral,
anionic, cationic, amphoteric) and micelle formation determine both
the mildness of the cleanser and its foaming action. When alkaline
detergents are used, free surfactant monomers are able to penetrate
the skin where they interact with proteins and lipids, causing the
sensation of skin tightness and the outcome of irritation and itch
(Figure 2).

Figure 2. Damaging effects of harsh surfactants.
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Polymeric surfactant cleansing technology (PCT) is one method
by which micelle penetration can be limited. It strikes a balance
between effective cleansing and foaming while minimizing irritation.
Hydrophobically modified polymers such as potassium acrylate
copolymer interact with the hydrophobic tails of the surfactant,
creating large micelles that fail to penetrate the stratum corneum;
there is also a decrease in the concentration of free surfactant
monomers (Figure 3A). This allows for the use of increased cleanser
concentrations that promote higher quality foaming ability. The use
of sodium hydrolysed potato starch dodecenylsuccinate (SHPSD) in
addition to PCT or as a standalone creates even larger complexes
that create rich foam without irritation (Figure 3B). Biodegradability is
an additional benefit. Although rich foam is not a required component
for an effective cleanser, most patients, especially oily-skin acne
patients, prefer cleansers that lather well.

Figure 3. (A) Binding of micelles by hydrophobically modified polymer (B) Additional
binding of potato-starch surfactant to increase micelle size.
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Cleanser pH is an important characteristic to consider. The
physiologic pH of the skin is acidic: between 4 and 6. Within this
range, the stratum corneum functions to its highest capacity.
Enzymes associated with differentiation and desquamation are
optimized, the microbiome is more physiologic and there is a
decrease in inflammation.™#” The pH of acne-prone skin is higher
at baseline, making skin more prone to irritation from medications.*®
Quiality cleansers with low pH can normalize the pH, thus improving
barrier function and decreasing inflammation.827:49.50

A Hydrating Gel Cleanser uses PCT in combination with SHPSD,
producing large micelles, less irritation, and superior foaming ability.
In a study of 85 subjects with sensitive skin, including acne, use of
the cleanser resulted in the absence of increased TEWL, no change in
pH, and a statistically significant reduction in overall skin appearance
and symptoms of stinging, itching, burning, and tightness after 2 and
4 weeks of daily use.®' There was also no change in the microbiome,
NMF levels, or lipid markers, indicating the absence of skin stripping.
It is worth noting that it is unusual to see improvements in skin
appearance, such as softness and smoothness, following the
use of a cleanser — these are qualities that are normally attributed
to moisturizers. It is a testament to the gentleness of the polymer
cleansing technology that such a result is possible without additional
products.

Another cleanser specifically intended for acne-prone skin uses
the SHPSD combined with a novel salicylic acid formulation.
Conventional salicylic acid has low water solubility, which limits its
permeability and therefore efficacy when used topically. Additionally,
when combined with foaming surfactants, salicylic acid is often
drying. Overall, conventional salicylic acid cleansers can result in
irritation without displaying significant efficacy against acne. A novel
2% salicylic acid cleanser uses a microgel complex that contains cetyl
lactate and alkyl lactate that dissolve sebum, allowing the salicylic
acid to penetrate deeper into the follicle® (Figure 4). The addition of
SHPSD increased the aesthetically pleasing foaming capacity of the
cleanser without causing irritation. In a study of 35 subjects over 12
weeks of daily use, 33.7% saw a decrease in total lesion count.®?
This was accompanied by a statistically significant improvement in
overall appearance. There was no change in ceramides, cholesterol,
or free fatty acid, indicating no disruption in barrier lipids.%2

Moisturizers
Quality moisturizers that restore and maintain barrier function have
numerous characteristics (Table 1). Humectants are hygroscopic
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Figure 4. Microgel complex increases salicylic acid (red) in pilosebaceous unit
compared to conventional salicylic acid.

TABLE 1. Considerations for Moisturizer Ingredients for Acne-Prone Skin

Purpose Example Ingredients

Glycerin, hyaluronic acid, NMFs

Humectants Attract and bind water (urea, amino acids, electrolytes,
lactate, PCA)
. Skin protective, Petrolatum, silicones, lanolin,
Occlusives decreased TEWL mineral oil
Cetyl alcohol, steryl alcohol, plant
Emollients Smooth skin oils (sunflower, safflower, avocado,

coconut)

Repair and support of

lipid bilayer, decreased Ceramides, cholesterol, free fatty
TEWL

Physiologic lipids acids

Allantoin, panthenol, niacinamide,
vitamin E, linoleic acid, Centella
asiatica, probiotics

Anti-inflammatory,

Cosmeceuticals anti-oxidant, occlusive

NMF: Natural moisturizing factor, PCA: Pyrrolidone carboxylic acid, TEWL: Transepi-
dermal water loss

molecules that attract and bind water, increasing stratum corneum
hydration. Common humectants include NMFs, glycerin, and
hyaluronic acid. Occlusives provide a barrier to prevent water loss
and to protect the skin surface from pathogens and allergens.
Petrolatum, silicones, lanolin, and mineral oil all function to seal
moisture within the stratum corneum. Emollients such as cetyl
and steryl alcohol, as well as plant oils, serve to smooth the skin.
Physiologic lipids such as ceramides, cholesterol, and free fatty
acids together in equimolar concentrations comprise the lipid
bilayer (Figure 5). Topically applied, they are incorporated into the
lipid bilayer, augmenting and/or replacing missing or dysfunctional
ingredients in diseased skin. Cosmeceuticals (agents that are at the
juncture of cosmetics and drugs) are often added to moisturizers to
augment the occlusive or humectant qualities of the product, as well
as adding soothing, anti-inflammatory, and antioxidant qualities.

Figure 5. Healthy lipid bilayer structure.

Importance of the Skin Microbiome in Barrier Health

The skin barrier comprises physical, chemical, and microbial
components that function together to maximize skin health. The
stratum corneum and microbiome have a mutualistic relationship.
The skin provides a niche in which live moisture and food. The
microbiome, in turn, occupies the niche and consumes the nutrients
that might otherwise be taken/consumed by pathogens, acidifies
the stratum corneum, making it less hospitable to pathogens like
S. aureus, and aids in host defense and innate immunity. Changes in
either barrier composition or microbial communities impact the other.
In acne, both systems are often disrupted. As mentioned previously,
innate barrier dysfunction is a hallmark of acne-prone skin. The use
of topical retinoids, benzoyl peroxide, hydroxy acids, and isotretinoin
are all associated with barrier disruption, decreased hydration, and
increased TEWL. Additionally, topical and oral antibiotics, as well as
isotretinoin, alter the cutaneous microbiome. These changes may
contribute to increased inflammation and iatrogenic irritation, as well
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as reduced treatment adherence, resulting in decreased therapeutic
efficacy. Moisturizers are necessary to enhance hydration, replenish
intercellular lipids, and help to stabilize the microbiome. As such,
moisturizers function as prebiotics, and postbiotics like succinic acid
can also be incorporated to promote microbiome health.

Moisturizers for Acne-Prone Skin

Traditional moisturizers that are intended to reduce skin sensitivity
and irritation contain large amounts of occlusives and emollients that
may be counterproductive for acne-prone skin. These ingredients are
often comedogenic and leave unpleasant greasy residues that acne
patients find particularly unpleasant, leading to poor compliance.
Acne patients often have a combination of excess sebum with acne-
related and medication-related dryness and need to be reminded
that sebum is not a moisturizer. What is needed for acne patients
is a lightweight moisturizer that provides hydration without a greasy
residue, does not clog pores, is nonirritating to sensitive acne-prone
skin, and helps to combat iatrogenic irritation.

A gel-matrix moisturizer (Hydroboost® Gel Cream Moisturizer) and
a water-cream moisturizer (Hydroboost® Water Cream Moisturizer)
have been studied in acne patients.%*5* Both products contain NMF
components (@amino acids, electrolytes, urea, PCA, lactate) as well as
glycerin and hyaluronic acid as humectants to attract and bind water,
dimethicone as an occlusive, and cetyl alcohol as an emollient.
Additionally, the water cream contains physiologic lipids: ceramides,
cholesterol, and free fatty acids. Both products are lightweight and
residue-free with the water-cream having a richer texture due to the
physiological lipids.

Both products were evaluated in preclinical and clinical studies.5
Skin explants were used for the preclinical studies that showed,
after 2-3 days, an upregulation of genes involved in synthesis,
metabolism, and exportation of lipid precursors, an increase in
the levels of filaggrin, aquaporin-3, hyaluronic acid, and neutral
lipids. These findings indicate that the products are not just adding
moisture to the skin; they are triggering epidermal repair from within.
Clinically, after 4 weeks of once to twice daily use, there was a
decrease in TEWL and an increase in hydration, which persisted
during a 3-day regression. There was a significant improvement in
all parameters of skin health, including erythema, peeling, flaking,
drying, itch, tightness, and overall skin sensitivity. Patients who were
concomitantly on acne medications noted an increase in compliance
with their prescribed products.

Conclusion

Skin barrier repair and maintenance in acne serves two distinct
purposes: repair of baseline barrier dysfunction and improved
medication adherence with optimized efficacy. Due to the innate
barrier dysfunction in acne-prone skin, maximizing barrier and
microbiome health may alone result in acne improvement. Small
studies have demonstrated that quality skincare can reduce TEWL,
acidify the skin pH, and foster the growth of a healthy microbiome.%®
This may offer an explanation for the unexpectedly positive results
seen in the vehicle arms of recent phase 3 acne studies; improved
vehicle technology, as well as dispensing quality skin care for study
subjects, may augment the efficacy of the active ingredient. Second,
the use of appropriate skin care to improve pharmacologic tolerability
and adherence is associated with superior clinical outcomes.

A holistic approach to all dermatologic conditions, including
cleansing, moisturization, and sun protection in addition to
prescription therapy is recognized as essential to skin health.
Patient education regarding the importance of adjunctive therapy
is crucial to ensure the use of quality products and the avoidance
of potentially harmful agents touted in internet fads. However, time
constraints in a busy office often means that skincare takes a back
seat. Additionally, it is important to tailor product recommendations
to the individual patient. Considerations include the severity of the
acne, patient preference for aesthetic qualities of cleansers and
moisturizers, and consequential adherence. Also important in the
decision-making process is anticipating the irritation potential of the
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topical acne products being prescribed. Recent advances in vehicle
technology have provided clinicians with superior products with
improved tolerability. Unfortunately, affordability is often a deterrent
to accessing such medications. Quality cleansers and moisturizers
that help to restore and maintain barrier function are crucial for such
patients.

A comprehensive approach to acne care must incorporate adjunctive
skincare with careful attention to ingredient and formulation selection
and patient preference that aid clinicians in optimizing clinical
results. Given the expansive selection of commercial cleansers
and moisturizers and excessive internet noise, it is important to
combat patient choice paralysis by providing specific brand-name
recommendations and use instructions.

Disclosure

Dr Baldwin serves as an advisor to Beiersdorf, Galderma, Kenvue,
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References
1.

Bickers DR, Lim HW, Margolis D, et al. The burden of skin diseases: 2004 A joint project of the American Academy of Dermatology Assodiation
and the Sodiety for Investigative Dermatology. J Am Acad Dermatol. 2006;55(3):490-500.

2. DullK, Lenart K, Dajnoki Z, et al. Barrier function-related genes and proteins have an altered expression in acne-involved skin. J Eur Acad Dermatol
Venereol, 2023;37(7):1415-1425.

3. Bollag WB, Aitkens L, White J et al. Aquaporin-3 in the epidermis: more than skin deep. Am J Physiol Cell Physiol. 2020;318(6):c1144-c1153.

4. Yamamoto A, Takenouchi K, lto M. Impaired water barrier function in acne vuigaris. Arch Dermatol Res. 1995;287(2):214-218.

5. Zhoul, LiuX, LiX, etal. Epidermal barrier integrity is associated with both skin microbiome diversity and composition in patients with acne vulgaris.
Clin Cosmet Invest Dermatol. 2022;15:2065-2075.

6. Baldwin H, Ablon G, Callender V. Challenges in adult acne and the role of skin care in managing the condition. J Drugs Dermatol. 2024;23(8):674-679.

7. Thiboutot D, Del Rosso J. Acne wulgaris and the epidermal barrier: Is acne vulgaris associated with inherent epidermal abnormalities that cause
impairment of barrier functions? Do any topical acne therapies alter the structural and/or functional integrity of the epidermal barrier? J Cosmet
Dermatol. 2013;6(2):18-24.

8. Stalder JF, Tennstedt D, Deleuran M, et al. Fragiity of epidermis and its consequences in dermatology. J Eur Acad Dermatol Venereol. 2014;28
Suppl 4:1-18.

9. Dragicevic N, Maibach HI. Liposomes and other nanocarriers for the treatment of acne vuigaris: improved therapeutic efficacy and skin tolerability:
Pharmaceutics. 2024;16(3).

10. Latter G, Grice JE, Mohammed Y et al. Targeted topical delivery of retinoids in the management of acne vulgaris: current formulations and novel
delivery systems. Pharmaceutics. 2019;11(10).

11. Araviiskaia E, Dreno B. The role of topical dermocosmetics in acne vulgaris. J Eur Acad Dermatol Venereol. 2016;30(6):926-35.

12. Dreno B, Araviskaia E, Kerob D, et al. Prescription acne vulgaris treatments: Their role in out treatment armamentarium ~ An international panel
discussion. J Cosmet Dermatol. 2020;19(9):2201-2211

13. Lynde CS, Andriessen A, Barankin B, et al. Moisturizers and ceramide-containing moisturizers may offer concomitant therapy with benefits. J Clin
Aesthet Dermatol. 2014;7(3):18-26,

14. Del Rosso JQ. Clinical relevance of skin barrier changes associated with the use of oral isotretinoin: the importance of barrier repair therapy in

patient management. J Drugs Dermatol. 2013;12(6):626-31.

. Draelos ZD, Baalbaki N, olon G, et al. Geramide-containing adjunctive skin care for skin barrier restoration during acne ulgaris treatment. J Drugs

Dermatol. 2023;22(6):554-558.

16. Deng Y, Wang He L. Skin barrier dysfunction in acne vulgaris: pathogenesis and therapeutic approaches. Med Sci Monit. 2024;30:6945336.

17. Jordan L, Baldwin H. Stratum corneum abnormalities and disease-affected skin: strategies for successful outcomes in inflammatory acne. J Drugs
Dermatol. 2016;15(10):1170-1173.

18. Lan Hoai XL, De Maertelaer V, Simonart T. Real-world adherence to topical therapies in patients with moderate acne. J Am Acad Dermatol Int.
2021;2:109-115,

19.  Sevimli Dikicier B. Topical treatment of acne vulgaris: efficiency, side effects and adherence rate. J Int Med Res. 2019;47(7):2987-2992

20. Hayashi N, Kawashima M. Study of the usefulness of moisturizers on adherence of acne patients treated with adapalene. J Dermatol.
2014:41(7):592-7.

21, DrenoB, Thiboutot D, Golinick H, et al. Large-scale worldwide observational study ofadherence with acne . IntJ Dermatol, 2010;49(4):448-56.

22, Feldman SR, Chen DM. How patients experience and manage dryness and irritation from acne treatment. J Drugs Dermatol. 2011;10(6):605-608

23, Reynolds RV, Yeung H, Cheng CE. Guidelines of care for the management of acne vulgaris. J Am Acad Dermatol. 2024:90:1006 e1-30.

24. Chularojanamontri L, Tuchinda P, Kuithanan K, et al. Moisturizers for acne: what are their constituents? J Clin Aesthet Dermatol. 2014;7(5):36-44.

25. Tan J, Alexis A, Baldwin H, et al. The personalized acne care pathway - Recommendations to guide longitudinal management from the
Personalizing Acne: Consensus of Experts. J Am Acad Dermatol Int. 20216:101-111.

26. Goh C-L, Wu Y, Welsh B, et al. Challenges and real-world solutions for adoption of holistic skincare routine (cleansing, treatment, moisturization,

and photoprotection) in acne, rosacea, atopic dermatitis and sensitive skin: an expert consensus. J Cosmet Dermatol. 2024;23:2516-2623

. Fabbrocini G, Rossi AB, Thouvenin MD, et l. Fragiiity of epidermis: acne and post-procediure lesional skin. J Eur Acad Dermatol Venereol. 2017;31

Suppl 6:3-18.

28. Hayran Y, Incel Uysal P, Oktem A, et al. Factors affecting adherence and patient satisfaction with treatment: a cross-sectional study of 500 patients
with acne vulgaris. J Dermatolog Treat. 2021:32(1):64-69.

29. Ling WY, Loo GH, Nurul Shafaril Niza MA, et al. The effect of medical education and counseling on treatment adherence and disease severity in
patients with acne vulgaris: a non-randomized interventional study. Med J Malaysia. 2023;78(3):263-269.

30. Salamzadeh H, Torabi Kachousangi S, Hamzelous S, et al. Medication adherence and its possible associated factors in patients with acne vuigaris:

a cross-sectional study of 200 patients in Iran. Dermatol Ther. 2020;33(6):e14408.

Turan S, Turan IK, Ozbagcivan O. Emotion regulation in adolescents with acne vulgaris: correlates of medication adherence, clinical dimensions and

psychopathology symptoms: a cross-sectional study. Turk J Pedlatr. 2020;62(6):1012-1020.

32. Tempark T, Shem A, Lueangarun S. Efficacy of ceramides and niacinamide-containing moisturizer versus hydrophilic cream in combination with
topical anti-acne treatment in mild to moderate acne vulgaris: a spit face, double-blinded, randomized controlled trial. J Cosmet Dermatol.
2024;23(5):1758-1765.

33. Nast A, Dreno B, Bettoli V et al. European evidence-based (S3) guidelines for the treatment of acne — update 2016 ~ short version. J Eur Acad
Dermatol Venereol. 2016;30(8):1261-8

34. Schachner LA, Eichenfield L, Andiressen A, et al. Consensus on neonatal through preadolescent acne. J Drugs Dermatol. 2020;19(6):592-600.

35. Schachner L, Andriessen A, Benjamin L, et al. The many faces of pediatric acne: How to tailor nonprescription acne treatment and skincare using
cleansers and moisturizers. J Drugs Dermatol. 2022;21(6):602-612.

36. Del Rosso J, Zeichner J, Alexis A, et al. Understanding the epidermal barrier in healthy and compromised skin: clinically relevant information for the
dermatology practitioner - Proceedings of an expert panel roundtable meeting. J Clin Aesthet Dermatol. 2016:9(4 Suppl 1):52-88.

37. Ivine AD, McLean WH, Leung DY. Filaggrin mutations associated with skin and allergic diseases. N Engl J Med. 2011;365(14):1315-1327.

38, Verdier-Sevrain S, Bonte F. Skin hydration: a review on its molecular mechanisms. J Cosmet Dermatol. 2007:6(2):75-82.

39, Hara-Chikuma M, Verkman AS. Roles of aquaporin-3 i the epidermis. J Invest Dermatol. 2008;128(9):2145-2151.

40. Asai M, Higuchi S, Kubota M, et al. Regulators for blood glucose level affect gene expression of aquaporin 3. Biol Pharm Bull. 2006;29(5):991-996.

41. Komatsu N, Sajjoh K, Sidiropoulos M, et al. Quantification of human tissue Kalikreins in the stratum corneum: dependence on age and gender.
J Invest Dermatol. 2005;125(6):1182-1189,

42. Brattsand M, Stefansson K, Lunch G, et al. A proteolytic cascade of kallikreins in the stratum corneum. J Invest Dermatol. 2005;124(1):198-203,

43. Ekhol IE, Brattsand M, Egelrud T. Strum corneum tryptic enzyme in normal epidermis: a missing link in the desquamation process? J Invest
Dermatol. 2000;114(1):56-63.

44. Rawlings AV, Voegeli R. Stratum corneum proteases and dry skin conditions. Cell Tissue Res. 2013;351(2):217-235,

45. Reynolds S. How skin cells help fight acne. https://www.nih.gov/news-events/nih-research-matters/how-skin-cells-help-fight-acne. Accessed
January 27, 2026

46. Weiss C. Mayo Clinic Q and A: Facts about body acne. 2022;https:/r
body-acne/. Accessed January 27, 2026

47. Proksch E. pH in nature, humans and skin. J Dermatol. 2018;45(9):1044-1052.

48. Prakash G, Bhargava P, Tiwari S, et al. Skin surface pH in acne wuigaris: insights from an observational study and review of the literature. Clin
Cosmet Invest Dermatol. 2017:10(7):33-39.

49, Fabbrocini G, Galiano MF, Aries M-F et al. Fragilty of the epidermis, a common pathophysiologic mechanism of acne vuigaris, rosacea and reactive
skin involving inflammatory activation. Conference Proceedings 2015.

50. Schurer NY, Bock M. Lowering lesional surface pH in acne: a new treatment modality for Herpifix. J Dermatol Treat. 2009;20(1):27-31

51. Draelos ZD, Hussain R, Smith H, et al. Efficacy and tolerance of a polymeric surfactant technology-based cleanser for diinically diagnosed sensitive
skin. J Drugs Dermatol, 2024;23(10):889-893

52. Hussain R, Miler D, Shyr T, et al. Novel 2% salicyiic acid cleanser with polymeric cleansing technology treats acne without compromising the skin
barrier. J Drugs Dermatol, 2025;24(6):570-578.

53. Bernhardt KT, Saleski E, Li W-H, et al. Skin improvements in acne vulgaris patients using gel-matrix moisturizer as a complement to topical
treatments. J Drugs Dermatol. 2025;24(12):1239-1245.

54. Bernhardt KT, Zaleski E, Li W_H, et al. Skin barrier benefits of a natural moisturizing factor and lipids-based moisturizer for clinically sensitive skin.
J Drugs Dermatol. 2025;24(10):1029-1035.

55. Marson J, Bhatia N, Graber E. Supplemental article: The role of epidermal barrier dysfunction and cutaneous microbiome dysbiosis in the
pathogenesis and management of acne vulgaris and rosacea. J Drugs Dermatol. 2022;21(9):SF3502915-SF35029114.

o

~
]

3

mayocinic.org/discussion/mayo-clinic-g-and-a-facts-about-

Author Correspondence
Hilary E. Baldwin MD, hbaldwin@acnetrc.com

JO11325





