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1 Introduction

Eczema comprises a group of chronic, relapsing inflammatory skin disorders characterized by erythema, papules, vesicles, exudation, and pruritus, and includes subtypes such as atopic dermatitis (AD), contact dermatitis, nummular eczema, and asteatotic eczema (1–3). The core pathological features consist of pruritus, barrier dysfunction, and immune dysregulation. Although treatment options have improved, current therapeutic strategies remain unsatisfactory: prolonged use of topical corticosteroids can cause skin atrophy, while calcineurin inhibitors such as tacrolimus show limited efficacy in certain patients (4, 5). Biologics like dupilumab and JAK inhibitors are effective for moderate-to-severe cases but present challenges including high cost, the need for injection, and potential risks of infection or malignancy (5, 6).

The pathogenesis of eczema arises from complex interactions among genetic susceptibility (e.g., filaggrin (FLG) mutations), impaired skin barrier function (e.g., elevated pH and microbial dysbiosis), dysregulated immune responses (including Th2/Th17 imbalance), and environmental factors (1, 4, 7, 8). This multifactorial complexity complicates the development of targeted therapies; biologics directed at specific pathways, such as Th2, often fail to ameliorate concurrent barrier impairment or microbial imbalance (9, 10). These limitations highlight the need for novel, safe, and multifaceted treatment strategies.

Platelet-rich plasma (PRP), an autologous blood product containing concentrated platelets and bioactive molecules including platelet-derived growth factor (PDGF), vascular endothelial growth factor (VEGF), Epidermal Growth Factor (EGF), Insulin-like Growth Factor (IGF) and transforming growth factor-β(TGF-β), has gained attention as a potential therapeutic agent in dermatology (11).

In addition, PRP also exhibits anti-apoptotic effects, immunosuppressive properties, reduction of melanin synthesis, antimicrobial activity, and antioxidant effects (11). Clinically, PRP has been demonstrated to be effective in treating various dermatological conditions, including androgenetic alopecia (by stimulating hair follicle stem cells and reducing perifollicular inflammation) (12), alopecia areata (AA) (13) and psoriasis (through normalizing keratinocyte hyperproliferation and downregulating the pro-inflammatory interleukin (IL)-17, a Th17-related cytokine) (14).

Notably, both AA and psoriasis share pathophysiological overlaps with eczema: all involve chronic immune activation (e.g., Th2/Th17 skewing), epithelial barrier disruption, and neuroimmune crosstalk (15–18). These conserved pathways imply that the multifunctional properties of PRP, namely anti-inflammatory, barrier-repairing, and immunomodulatory effects, may similarly target core mechanisms in eczema. To our knowledge, no systematic studies have yet explored the use of PRP in eczema treatment, and available data regarding its role in the condition’s complex pathophysiology remain limited. Considering the unmet clinical need and the favorable safety profile of PRP, we hypothesize that PRP could act as a novel adjuvant therapy for eczema, potentially mitigating inflammation, restoring epidermal barrier function, and reducing chronic recurrence via its pleiotropic effects. This study seeks to elucidate the mechanisms through which PRP modulates eczema, thereby providing preclinical evidence to inform future clinical trials and potentially advance toward more personalized and effective management strategies.




2 The hypothesis

We hypothesize that PRP, as a novel adjuvant therapy for eczema, may enhance disease management through multidimensional regulatory mechanisms by alleviating inflammation, restoring epidermal barrier function, and reducing chronic recurrence via its pleiotropic biological effects (Figure 1). This synergistic interaction between PRP and affected skin is mediated by five core mechanisms:
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Figure 1 | The multidimensional regulatory hypothesis and core mechanisms of PRP in treating eczema.



2.1 Growth factor-mediated skin repair

PRP is enriched with diverse growth factors—such as TGF-β, PDGF, EGF, IGF, and VEGF—that promote skin regeneration and repair. These factors stimulate keratinocyte proliferation, enhance angiogenesis, and facilitate extracellular matrix (ECM) formation, all essential for repairing barrier damage in eczema. Experimental studies indicate that PRP increases the antioxidant capacity of keratinocytes and modulates melanin content, suggesting a potential role in regulating eczema-related skin inflammation and pigmentary changes (19).




2.2 Immunomodulatory function

PRP may ameliorate immune dysregulation in eczema by modulating T cell-related cytokines (13). It has also demonstrated significant analgesic effects in neuropathic pain (20); since neuroimmune interactions drive pruritus in eczema, PRP may alleviate symptoms through similar pathways.




2.3 Antimicrobial activity

Staphylococcus aureus (S. aureus) colonization or infection frequently occurs in eczematous skin and exacerbates disease progression. PRP may counteract this through direct antimicrobial actions (21) or by enhancing host defense mechanisms, thereby reducing infection-triggered flare-ups.




2.4 Inflammation regulation and tissue regeneration

Platelets in PRP release bioactive molecules that regulate inflammation, wound healing, and immune responses (22). These mechanisms may also operate in chronic eczema-related skin damage, facilitating the recovery of persistent lesions.




2.5 Enhanced skin hydration

Although direct moisturizing effects of PRP lack strong evidential support, its ability to restore barrier function may indirectly reduce transepidermal water loss (TEWL), thereby improving the overall hydration status of the skin.





3 Evolution of the hypothesis

The rationale for using PRP as an adjunctive therapy in eczema lies in its multidimensional regulatory mechanisms, which target core pathological features: inflammation, epidermal barrier dysfunction, and chronic relapse. To evaluate this hypothesis, we examined the therapeutic overlap of PRP across inflammatory skin diseases such as AA and psoriasis, drawing on cross-disease mechanistic parallels to support its potential relevance for eczema.




3.1 Core features of eczema and the mechanistic rationale for PRP-based barrier repair

The hallmark of eczema is epidermal barrier dysfunction, characterized by reduced filaggrin (FLG) expression, impaired stratum corneum cohesion, and dysregulated ECM metabolism (23). Enriched with bioactive growth factors, PRP directly addresses these pathological changes (24–27): TGF-β and PDGF promote fibroblast proliferation and ECM synthesis, thereby restoring dermo-epidermal junction integrity (2); EGF and IGF-1 stimulate keratinocyte migration and differentiation, which are essential for reassembling the stratum corneum’s “brick-and-mortar” structure. EGF, in particular, activates keratinocyte differentiation markers such as FLG2 and tight junction proteins including ZO-1 and occluding, thereby reinforcing barrier integrity (28); VEGF enhances microvascularization and improves nutrient delivery to compromised skin.

PRP’s regenerative potential has also been demonstrated in other inflammatory or barrier-deficient dermatoses, such as AA, where it promotes hair follicle regeneration via upregulation of follicular stem cell markers and suppression of perifollicular inflammation (29). Although the specific manifestations of barrier defects differ between eczema and AA, both conditions share a core requirement for epithelial repair—a process directly facilitated by PRP’s growth factor-mediated mechanisms. This mechanistic overlap supports the rationale for using PRP to treat barrier dysfunction in eczema.




3.2 Immunomodulatory function: targeting shared pathological T-cell dysregulation across diseases and neuroimmune modulation

Eczema pathogenesis primarily involves an imbalance in the polarization of Th2, Th17, and Th22 cells, along with dysregulated molecular cascades of associated cytokines (30–33). Specifically, IL-4 and IL-13 secreted by Th2 cells bind directly to receptors on keratinocytes and downregulate FLG and tight junction proteins (ZO-1, occludin) via activation of the JAK/STAT6 signaling pathway, thereby compromising the epidermal “brick-and-mortar” structure and increasing TEWL. Th17-derived IL-17 activates the NF-κB pathway, inducing keratinocytes to release pro-inflammatory factors such as IL-6 and TNF-α, which intensify inflammatory infiltration. IL-22 from Th22 cells disrupts keratinocyte proliferation and differentiation balance through STAT3 signaling, resulting in skin thickening and desquamation. As a key pruritogen produced by Th2 cells, IL-31 binds the IL-31RA/OSMR heterodimeric receptor on sensory neurons and activates the JAK/JNK pathway, promoting TRPV1 ion channel phosphorylation (33). This process initiates itch signal transmission and sustains a vicious cycle of itching, scratching, and further barrier disruption.

The immunomodulatory effects of platelet-rich plasma PRP in AA and psoriasis provide molecular evidence supporting its potential intervention in the Th cell axis of eczema. In AA, a Th1/Th17-dominant condition, PRP lowers mRNA expression of Th1/Th17-related pro-inflammatory factors such as IFN-γ and IL-17 in lesions, while increasing the anti-inflammatory factor IL-10 and levels of the regulatory T-cell (Treg) marker FOXP3 (13). This core mechanism relies on PRP-derived TGF-β1, which inhibits dendritic cell maturation and downregulates surface co-stimulatory molecules CD80/CD86, thereby reducing dendritic cell (DC) -mediated activation of pathogenic T cells (13). Similarly, in the Th17-dominant setting of psoriasis, PRP regulates DC-T cell interactions by reducing peripheral blood Th17 cells, suppressing their secretion of IL-17, IL-22, and TNF-α, and enhancing the suppressive capacity of FOXP3+ Treg cells over effector T cells (14, 34). Although eczema is characterized by Th2/Th22 polarization, which differs from the Th profiles in alopecia areata and psoriasis, all three disorders share the pathological features of excessive pathogenic T cell activation and impaired Treg function. This commonality suggests that PRP may restore balance to the Th2/Th17/Th22 axis in eczema by modulating DC-T cell interactions and reinforcing Treg activity.

Beyond T cell immunomodulation, PRP may also disrupt the “itch-inflammation” cycle in eczema via neuroimmune pathways. In models of chronic neuropathic pain, PRP shifts the local microenvironment from a pro-inflammatory to an anti-inflammatory state, producing analgesic effects (20). It has been shown to alleviate pain in tendinosis, tendon injury, rotator cuff tears, osteoarthritis, plantar fasciitis, muscle injuries, and burn-induced neuropathic pain (20). Since the “itch-scratch” cycle in eczema depends on sensory neuron activation mediated by neuropeptides (35), we hypothesize that PRP exerts analogous neuroimmune regulation: it may inhibit IL-31-induced TRPV1 ion channel activation to reduce itch signaling, while concurrently repairing the epidermal barrier and modulating Th2/Th22 cytokine secretion to impede the chronic progression of eczema through multiple complementary pathways.




3.3 Antimicrobial activity: addressing S. aureus colonization in eczema through cross-disease infection susceptibility

Eczematous skin is commonly colonized by S. aureus, which exacerbates inflammation through the secretion of superantigens and the formation of biofilms (36). Although S. aureus infections are not typically predominant in psoriasis or AA, the broad-spectrum antimicrobial activity of PRP—both direct and host-mediated—corresponds to the distinct infection risks associated with eczema. PRP acts synergistically with β-lactam antibiotics such as ampicillin or oxacillin to reduce methicillin-resistant S. aureus (MRSA) colony-forming units (CFU) by three logs (21). Mechanistically, PRP activates innate immunity by recruiting neutrophils and increasing reactive oxygen species (ROS) production, thereby enhancing bacterial clearance (37, 38). These mechanisms may help alleviate the adverse effects of secondary infections on eczema progression.




3.4 Regulation of inflammation and tissue regeneration: the dual role in bridging chronic eczema inflammation and repair

Eczema is characterized by the “itch-scratch-inflammation” cycle, where chronic inflammation damages sensory nerves, further exacerbating itching and tissue damage. The dual role of PRP in inflammation control and tissue healing has been observed in conditions such as AA (13, 26), psoriasis (14), and rheumatoid arthritis (39), suggesting its potential to specifically interrupt this cycle. In AA, PRP accelerates hair follicle regeneration by promoting angiogenesis and reducing perifollicular fibrosis (13). In psoriasis, PRP alleviates keratinocyte hyperproliferation and plaque inflammation by inhibiting IL-17 and TNF-α (14).

For eczema, PRP may suppress IL-31 (itch-related) and IL-1β (neuro-sensitization -related) (13, 30–32) through the action of its released or activated endogenous anti-inflammatory factors, such as TGF-β1 and IL-10 (40). Meanwhile, its pro-regenerative factors (e.g., VEGF, EGF) can repair nerve endings and epidermal structure—thereby breaking the “itch-scratch” cycle.




3.5 Enhanced skin hydration: a synergistic adjunct to barrier restoration

Eczematous skin is characterized by xerosis resulting from depleted natural moisturizing factors (NMFs) and inadequate sebum production, which further aggravates barrier dysfunction (23, 41). Although PRP itself lacks humectant properties, it indirectly enhances skin hydration by stimulating keratinocyte proliferation and migration. Through the restoration of barrier integrity—including the recovery of FLG expression and ECM synthesis—PRP mitigates TEWL, a key indicator of cutaneous dryness in eczema (42, 43). The barrier-repairing efficacy of PRP has also been observed in other eczematous and xerotic dermatoses. For instance, PRP combined with biomaterials such as electrospun fibers has been shown to improve skin hydration by enhancing barrier function in psoriasis, which presents with scaling and dryness, and in AA, which involves scalp dryness (44, 45).

Overall, the use of PRP in eczema aligns with its established mechanistic basis across inflammatory skin disorders. Eczema shares core pathological features with conditions like psoriasis and AA, including immune dysregulation (T-cell skewing, Treg dysfunction), epithelial barrier defects (aberrant keratinocyte differentiation, ECM imbalance), chronic inflammation (cytokine-mediated tissue damage), and increased microbial susceptibility (S. aureus colonization in eczema; opportunistic infections in psoriasis/AA). While eczema is primarily driven by Th2/Th17/Th22 pathways—contrasting with the Th1/Th17 polarization seen in psoriasis or AA—PRP’s multifunctional profile (immunomodulation, growth factor secretion, antimicrobial effects) enables it to concurrently target these shared pathological elements. This positions PRP as a trans-disease regulator capable of addressing the interplay of immune, barrier, and microbial disturbances in eczema.

However, eczema encompasses heterogeneous subtypes with distinct pathophysiology, necessitating subtype-specific mechanistic consideration. AD is rooted in genetic epidermal barrier defects (e.g., FLG mutations), causing stratum corneum disorganization and increased TEWL (46). Allergic contact dermatitis involves allergen-mediated type IV hypersensitivity reactions, while irritant contact dermatitis results from direct keratinocyte damage by chemical/physical irritants without prior sensitization (47, 48). Nummular/asteatotic eczema is linked to lipid metabolic abnormalities and environmental dryness (49).

Consequently, PRP demonstrates subtype-specific therapeutic effects in eczema (Table 1): in AD, it may repair genetic defects by upregulating FLG via EGF/TGF-β, enhancing keratinocyte differentiation to restore barrier “brick-and-mortar” structure while alleviating chronic dryness via VEGF-improved microcirculation (42, 43); for allergic contact dermatitis, its anti-inflammatory actions (suppressing IL-1β/TNF-α) mitigate acute flares, and PDGF accelerates epidermal regeneration; in irritant contact dermatitis, PRP promotes repair via PDGF and dampens acute barrier disruption with anti-inflammatory factors like IL-1Ra; and for nummular/asteatotic eczema, it targets lipid metabolism to restore barrier function, with its TEWL-reducing moisturizing effect particularly beneficial in dry environments.


Table 1 | Eczema subtypes: barrier disruption mechanisms and PRP’s potential targeted effects.
	Eczema subtype
	Core barrier defect
	Key pathological mechanisms
	PRP’s potential key actions
	Clinical impact



	Atopic Dermatitis (AD)
	Genetic defects (e.g., FLG mutations) → disrupted stratum corneum “brick-and-mortar” structure (46)
	Elevated pH, microbial dysbiosis, Th2/Th22-driven inflammation (IL-4, IL-13, IL-31) → ↑TEWL
	Upregulates FLG expression; enhances keratinocyte differentiation; improves microcirculation → repairs barrier, reduces dryness (42, 43)
	Restores structural integrity; mitigates chronic dryness and susceptibility to triggers


	Allergic Contact Dermatitis
	Localized barrier breach at antigen penetration sites (47)
	Type IV hypersensitivity → Th1/Th17 activation; acute inflammation (IL-1β, TNF-α)
	Suppresses IL-1β/TNF-α; accelerates epidermal regeneration → shortens recovery post-insult (13, 30–32)
	Reduces acute flares; accelerates healing of antigen-induced damage


	Irritant Contact Dermatitis
	Acute physical/chemical damage to stratum corneum (48)
	Direct keratinocyte cytotoxicity → barrier collapse; localized inflammation
	Promotes rapid epidermal repair via PDGF; dampens inflammation → mitigates acute barrier failure (2)
	Shortens repair cycle; prevents acute barrier breakdown


	Nummular/Asteatotic Eczema
	Lipid metabolism defects → xerosis (49)
	Environmental dryness → lipid deficiency; impaired NMF production → ↑TEWL
	Stimulates keratinocyte proliferation/lipid synthesis; reduces TEWL → repairs lipid-associated barrier defects (28)
	Critical for managing dryness-triggered flares in low-humidity environments





→ means “then” or “next”.

↑ means “to intensify” or “to increase”.







4 Testing the Hypothesis

To validate the proposed “multi-targeted, low-side-effect” intervention strategy for PRP in eczema, the experimental framework can be organized around a “mechanism elucidation–translational efficacy” axis, structured as a “validation target experiment type” correspondence system (Table 2) (50–63).


Table 2 | Validation dimensions and experimental framework for PRP in eczema.
	Validation dimension
	Experimental models
	Interventions
	Assessment metrics



	Growth Factor-Mediated Skin Repair
	In vitro: Human lesional/non-lesional epidermal KCs cultured under IL-4/IL-13-induced eczema microenvironment
In vivo: Murine eczema model (51)
	In vitro: PRP-conditioned medium, recombinant TGF-β alone, blank control
In vivo: Topical PRP injection (lesional area) or cream; controls: saline, topical steroids
	In vitro: KCs proliferation (Ki67), differentiation (FLG, loricrin, keratins 1/10 (50)), ECM synthesis (collagen I/III), antioxidant capacity (SOD/MDA), melanin content
In vivo: TEWL, skin hydration, histology (HE/CD31 staining), pruritus behavior (scratch counts)


	Immunomodulatory Function
	In vitro: Peripheral blood mononuclear cells (PBMCs) from eczema patients (differentiated into Th1/Th2/Th17/Treg) (52)
In vivo: Murine eczema model
	In vitro: PRP co-culture with PBMCs (gradient doses); controls: PBS, IL-10-neutralizing antibody
In vivo: Intradermal PRP + Treg infusion; controls: PRP-only or Treg-only
	In vitro: Cytokines (IFN-γ, IL-4, IL-13, IL-17, IL-10), Treg proportion, signaling pathways (NF-κB/STAT3/STAT5 phosphorylation)
In vivo: Serum IgE/IL-4/IL-13, skin lymphocyte/Treg infiltration, inflammatory cell counts (CD3+/mast cells)


	Antimicrobial Activity
	In vitro: S. aureus (ATCC strains) and clinical MRSA isolates (from eczema patients)
In vivo: Murine skin inoculated with S. aureus suspension
	In vitro: PRP (various concentrations), PRP + β-lactam antibiotics, antibiotic monotherapy, PBS
In vivo: Topical PRP; controls: saline, mupirocin ointment
	In vitro: MIC/MBC, biofilm inhibition (crystal violet staining), antimicrobial peptide release
In vivo: Bacterial load, cytokines (IL-1β/TNF-α), neutrophil infiltration


	Inflammation Regeneration Crosstalk
	In vitro: Dorsal root ganglion (DRG) neurons + dermal fibroblasts co-culture (simulating neuro-immune interactions) (58)
In vivo: Murine chronic eczema model
	In vitro: PRP supernatant treatment; controls: PBS, NGF
In vivo: Weekly PRP injection (4 weeks); controls: saline, calcineurin inhibitors
	In vitro: Neuronal activity, IL-31/TGF-β1, proteomics
In vivo: Cytokines (IL-1β/TNF-α/IL-31), collagen deposition (Masson staining), pruritus-related scratching behavior


	Skin Hydration Enhancement
	In vitro: Tape-stripped stratum corneum from eczema patients/healthy controls
In vivo: Murine chronic eczema model
	In vitro: PRP-treated corneocytes vs. saline/positive control (ceramide cream)
In vivo: Weekly PRP injection (4 weeks); controls: saline
	In vitro: Corneocyte hydration, FLG/Claudin-1 expression
In vivo: Dynamic TEWL, scanning electron microscopy (SEM) of stratum corneum


	Clinical Validation (Definitive Proof)
	Patients meeting Hanifin-Rajka criteria (62), EASI ≥16, refractory to conventional therapy (63)
	Intervention: Weekly PRP injection (8 weeks) + moisturizer
Control: Saline injection + moisturizer
	Primary endpoints: EASI, visual analog scale (VAS), Insomnia Severity Index (ISI), Dermatology Life Quality Index (DLQI), and Patient-Oriented Eczema Measure (POEM) scores (62)
Secondary endpoints: Serum IL-4/IL-13/TGF-β1, TEWL/FLG, safety (local/systemic adverse events)







At the basic research level, in vitro cell models such as IL-4/IL-13-stimulated keratinocytes (KCs) (50) will assess PRP’s direct barrier repair capacity via growth factors, while in vivo animal models like chronic eczema mouse models (51) will visually demonstrate its overall improvement of eczema phenotypes, including pruritus, erythema, and desquamation. For immune dysregulation, in vitro co-culture of immune cells will evaluate PRP’s suppression of Th2/Th17 pro-inflammatory cytokines (IL-4, IL-17) and enhancement of Treg anti-inflammatory functions (FOXP3, IL-10) (13); in vivo experiments will further examine its modulation of systemic serum IgE and local cutaneous inflammatory infiltration mediated by CD3+ T cells and mast cells (53). Antimicrobial effects will be tested through in vitro antibacterial assays (54), complemented by in vivo measurements of bacterial load and inflammatory mediators such as IL-1β and TNF-α, to confirm PRP’s ability to inhibit S. aureus colonization and prevent infection-driven exacerbation (55–57). For inflammation regulation and tissue regeneration, neuro-immune co-culture models and chronic wound repair models (58, 59) will investigate PRP’s capacity to disrupt the “itch–scratch–inflammation cycle” by suppressing chronic inflammation and promoting collagen deposition. Skin hydration improvement will be evaluated using in vitro stratum corneum hydration assays and in vivo hydration monitoring via dynamic TEWL and scale morphology observation (60, 61). Finally, clinical randomized controlled trials (RCTs) will translate these mechanistic insights into efficacy outcomes using core endpoints such as the Eczema Area and Severity Index (EASI) score and recurrence rate (62, 63), while also evaluating safety parameters including local adverse reactions and systemic infection risk to ensure PRP’s scientific validity and clinical feasibility. The entire validation framework is closely aligned with eczema’s complex pathophysiological network involving barrier dysfunction, immune dysregulation, infection, and inflammation, thereby providing comprehensive experimental support for the “repair-oriented” therapeutic strategy.

For the hypothesis to be supported, results across dimensions must satisfy the following criteria:

Mechanistic level: PRP significantly upregulates growth factor expression in eczema models, promotes KCs proliferation and ECM synthesis (barrier repair); suppresses Th2/Th17 cytokines (IL-4, IL-17) and upregulates Treg proportion and IL-10 (immunomodulation); reduces S. aureus load and biofilm formation (antimicrobial activity); decreases IL-1β, TNF-α, and NGF (inflammation and neuroregulation); and improves stratum corneum hydration and TEWL (hydration enhancement).

Animal level: PRP-treated eczema mice show significantly reduced skin inflammation scores, scratching frequency, and TEWL compared to controls, with histological analysis revealing normalized epidermal thickness and organized collagen structure.

Clinical level: The PRP trial group exhibits significantly higher EASI response rates, greater improvement in pruritus Visual Analog Scale (VAS) scores, and lower recurrence rates than the placebo group; mechanistic markers such as elevated serum IL-10 and reduced TEWL correlate positively with clinical efficacy.




5 Discussion

Current eczema management has evolved into a multimodal intervention framework encompassing topical corticosteroids, calcineurin inhibitors, immunosuppressants, biologics, and JAK inhibitors (4–6, 64). However, these existing approaches fail to fully address the unmet needs of eczema management. Conventional eczema therapies exhibit inherent limitations: although topical corticosteroids and calcineurin inhibitors such as tacrolimus swiftly suppress inflammation, they do not restore barrier integrity and can further impair barrier function by inhibiting epidermal proliferation (65). Similarly, biologics like dupilumab, despite precise inhibition of the Th2 pathway (66), target only a single immune mechanism and neglect other pathological elements such as Th17 hyperactivation and microbial infections, while also posing risks of drug resistance. PRP’s multi-targeted approach corresponds directly to the multifactorial pathogenesis of eczema, presenting a promising strategy to overcome these therapeutic constraints. Although platelets are primarily recognized for their role in hemostasis, emerging evidence indicates their involvement in systemic inflammatory processes, including cutaneous inflammation (67). Preliminary investigations have demonstrated that PRP can ameliorate symptoms in certain inflammatory skin disorders, such as psoriasis and AD (68). This hypothesis posits that PRP may exert multidimensional core value in eczema treatment: Its growth factor-rich composition directly repairs the epidermal barrier—for instance, through enhanced keratinocyte proliferation and ECM synthesis—thus overcoming the principal limitation of conventional anti-inflammatory treatments that do not restore barrier integrity. By modulating key T-cell subsets such as Th2 and Th17 and regulating associated cytokines, PRP promotes broad-spectrum immune equilibrium, surpassing the narrow targeting of biological agents. Its inherent antimicrobial properties, including the potentiation of neutrophil function, disrupt the S. aureus-driven cycle of infection and inflammation, thereby reducing reliance on antibiotics. The dual capacity to suppress pro-inflammatory cytokines like IL-1β while stimulating fibroblast proliferation disrupts the itch–scratch cycle and alleviates chronic tissue damage. Furthermore, PRP enhances skin hydration over the long term by restoring barrier function and encouraging ECM synthesis, thus minimizing environmental triggers. In summary, this framework proposes that PRP acts systematically on eczema pathophysiology via five core mechanisms: growth factor-mediated repair, immunomodulation, antimicrobial activity, synergy between anti-inflammatory and regenerative processes, and hydration improvement. This multitargeted strategy aligns more effectively with the complex and chronic nature of eczema than do conventional single-target therapies. Multidimensional experimental validation may systematically confirm that PRP, through integrating these mechanisms, offers effective eczema management, thereby supporting both the scientific and clinical value of this hypothesis. If future large-scale randomized controlled trials confirm its efficacy in chronic recurrent or steroid-resistant eczema, PRP could transition from an adjunctive therapy to a critical component of comprehensive eczema management. This would drive a paradigm shift in clinical practice—from “symptom control” to “pathological repair + functional reconstruction”—ultimately offering patients more personalized and sustainable treatment options.

Despite the compelling theoretical foundation for PRP’s multi-targeted mechanisms, several critical challenges must be addressed before clinical translation can proceed.

First, optimal administration routes—such as topical application versus intralesional injection, or monotherapy versus combination therapy—require clarification. This necessitates consideration of the heterogeneous needs of eczema patients across disease severities, alongside exploration of PRP’s potential as a standalone treatment or in combination with existing therapies such as dupilumab, JAK inhibitors, or standard topical regimens. Topical application of PRP is limited by the poor skin penetration of its large molecular components, though low-energy laser-assisted delivery has been shown to enhance absorption (69). Novel delivery systems, including recombinant collagen-based transdermal platforms, have been developed to improve contact and reduce drug waste (70). Although intralesional injection delivers PRP directly to the target site, it carries risks of pain and infection. Since eczema lesions are often colonized by Staphylococcus aureus and susceptible to spontaneous infection, strict preventive measures—such as thorough skin disinfection, stringent aseptic technique, and antimicrobial pretreatment when indicated—are essential during PRP administration to minimize infectious complications. Second, standardization of PRP preparation is paramount. While both single-spin and double-spin centrifugation techniques yield PRP, significant variations may exist in platelet concentration, bioactive molecule composition, and release kinetics (71). These discrepancies directly impact therapeutic reproducibility, underscoring the urgent need for unified protocols. Third, a deeper mechanistic understanding is needed to define the dose-response relationships of AD-associated growth factors and to tailor strategies to individual skin microenvironments. For example, clarifying how specific growth factor thresholds correlate with symptom improvement in mild versus severe AD could inform precision dosing that moves beyond broad “low versus high” guidelines toward target-specific bioactivity levels. Personalized approaches must also account for key microenvironmental variables: *S. aureus* burden, distinct Th2/Th17/Th22 cytokine signatures (IL-4, IL-13, IL-31 dominance), and barrier defects such as filaggrin or ceramide depletion all modulate PRP responsiveness. This knowledge will strengthen the scientific rationale for PRP use, ensuring that interventions are grounded in mechanistic insight rather than empirical observation and are better aligned with AD’s inherent biological heterogeneity.




6 Conclusion

This hypothesis proposes that PRP systematically modulates the core pathological processes of eczema—barrier disruption, immune dysregulation, chronic inflammation, infection, and dryness—via synergistic mechanisms. These include growth factor-induced barrier restoration, immunomodulation, antimicrobial action against S. aureus, disruption of the damage–inflammation cycle through inflammation–regeneration coupling, and improved skin hydration. Its core significance lies in transcending the limitations of conventional suppressive therapies, which merely alleviate symptoms, and offering a more efficient, safe adjunct strategy for eczema management. Future research should prioritize systematically validating the hypothesis’s scientific and clinical value through multidimensional experimental approaches.





Author contributions

JT: Writing – review & editing, Writing – original draft, Data curation. JD: Writing – review & editing, Data curation, Writing – original draft. HY: Data curation, Writing – review & editing. CO: Data curation, Writing – review & editing. HZ: Data curation, Writing – review & editing. BC: Writing – review & editing, Writing – original draft, Conceptualization.





Funding

The author(s) declare financial support was received for the research and/or publication of this article. This research endeavor was financially backed by General Programs of the National Natural Science Foundation of China (Grant Nos. 82172223, 82372531) and The First Batch of 2024 Social Welfare and Basic Research Projects in Zhongshan City (General Projects in the Field of Healthcare), under grant number2024B1100.




Acknowledgments

The authors sincerely thank the technical and administrative staff for their invaluable support throughout this research.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that Generative AI was used in the creation of this manuscript. The author(s) verify and take full responsibility for the use of generative artificial intelligence (AI) in the preparation of this manuscript. Generative AI was used exclusively for language editing and polishing of the text to improve clarity and readability. It was not used to generate, analyze, or interpret scientific content, nor did it alter the authors’ original ideas, interpretations, or conclusions. The scientific integrity and accuracy of the manuscript remain the sole responsibility of the authors.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.





References

	 Brown SJ. Atopic eczema: how genetic studies can contribute to the understanding of this complex trait. J Invest Dermatol. (2022) 142:1015–9. doi: 10.1016/j.jid.2021.12.020, PMID: 35007558


	 Afshari M, Kolackova M, Rosecka M, Čelakovská J, Krejsek J. Unraveling the skin; a comprehensive review of atopic dermatitis, current understanding, and approaches. Front Immunol. (2024) 15:1361005. doi: 10.3389/fimmu.2024.1361005, PMID: 38500882


	 Stuart BL, Howells L, Pattinson RL, Chalmers JR, Grindlay D, Rogers NK, et al. Measurement properties of patient-reported outcome measures for eczema control: a systematic review. J Eur Acad Dermatol Venereol. (2021) 35:1987–93. doi: 10.1111/jdv.17335, PMID: 33977561


	 Goh MS, Yun JS, Su JC. Management of atopic dermatitis: a narrative review. Med J Aust. (2022) 216:587–93. doi: 10.5694/mja2.51560, PMID: 35644531


	 Bernardo D, Bieber T, Torres T. Lebrikizumab for the treatment of moderate- to-severe atopic dermatitis. Am J Clin Dermatol. (2023) 24:753–64. doi: 10.1007/s40257-023-00793-5, PMID: 37266844


	 Al-Janabi A, Eyre S, Foulkes AC, Khan AR, Dand N, Burova E, et al. Atopic polygenic risk score is associated with paradoxical eczema developing in patients with psoriasis treated with biologics. J Invest Dermatol. (2023) 143:1470–1478.e1. doi: 10.1016/j.jid.2023.01.021, PMID: 36804406


	 Hülpüsch C, Weins AB, Traidl-Hoffmann C, Reiger M. A new era of atopic eczema research: Advances and highlights. Allergy. (2021) 76:3408–21. doi: 10.1111/all.15058, PMID: 34407212


	 Sardana K, Sharath S, Khurana A, Yadav A, Singh A, Yadav S, et al. Th1 and Th2 cytokine expression in hyperkeratotic chronic hand eczema and the role of Tofacitinib a oral JAK inhibitor. Arch Dermatol Res. (2024) 316:682. doi: 10.1007/s00403-024-03438-7, PMID: 39400740


	 Grosche S, Marenholz I, Esparza-Gordillo J, Arnau-Soler A, Pairo-Castineira E, Rüschendorf F, et al. Rare variant analysis in eczema identifies exonic variants in DUSP1, NOTCH4 and SLC9A4. Nat Commun. (2021) 12:6618. doi: 10.1038/s41467-021-26783-x, PMID: 34785669


	 Khandan-Nasab N, Torkamanzadeh B, Abbasi B, Mohajeri T, Oskuee RK, Sahebkar A. Application of platelet-rich plasma-based scaffolds in soft and hard tissue regeneration. Tissue Eng Part B Rev. (2025). doi: 10.1089/ten.teb.2024.0285, PMID: 40296834


	 Vladulescu D, Scurtu LG, Simionescu AA, Scurtu F, Popescu MI, Simionescu O. Platelet-rich plasma (PRP) in dermatology: cellular and molecular mechanisms of action. Biomedicines. (2023) 12:1–17. doi: 10.3390/biomedicines12010007, PMID: 38275368


	 Batni K, Khetan D, Bhatnagar A, Chaudhary RK, Verma A. Novel method for preparation of autologous leucocyte rich platelet-rich plasma (L-PRP) under closed system and assessment of its clinical efficacy in androgenetic alopecia-A retrospective cohort study. J Plast Reconstr Aesthet Surg. (2025) 103:128–39. doi: 10.1016/j.bjps.2025.01.043, PMID: 39978168


	 Gupta V, Parihar AS, Sharma VK, Jain S, Singh V, Khanna N. Evaluation of platelet-rich plasma on hair regrowth and lesional T-cell cytokine expression in alopecia areata: A randomized observer-blinded, placebo-controlled, split-head pilot study. J Am Acad Dermatol. (2021) 84:1321–8. doi: 10.1016/j.jaad.2020.12.039, PMID: 33359595


	 Bunjaj A, Brandao L, Siracuse K, Soti V. Platelet-rich plasma for the treatment of plaque psoriasis: A systematic review. Cureus. (2023) 15:e50356. doi: 10.7759/cureus.50356, PMID: 38089952


	 Liu T, Li S, Ying S, Tang S, Ding Y, Li Y, et al. he IL-23/IL-17 pathway in inflammatory skin diseases: from bench to bedside. T Front Immunol. (2020) 11:594735. doi: 10.3389/fimmu.2020.594735, PMID: 33281823


	 Wu M, Dai C, Zeng F. Cellular mechanisms of psoriasis pathogenesis: A systemic review. Clin Cosmet Investig Dermatol. (2023) 16:2503–15. doi: 10.2147/CCID.S420850, PMID: 37727872


	 Sugumara D, Yong ACH, Stanslas J. Advances in psoriasis research: From pathogenesis to therapeutics. Life Sci. (2024) 355:122991. doi: 10.1016/j.lfs, PMID: 39153596


	 Ma T, Zhang T, Miao F, Liu J, Zhu Q, Chen Z, et al. Alopecia areata: pathogenesis, diagnosis, and therapies. MedComm (2020). (2025) 6:e70182. doi: 10.1002/mco2.70182, PMID: 40260013


	 Wang ZQ, Lai QW, Gao X, Wu QY, Dong TT, Tsim KW. Platelet-rich plasma extract derived from animals shows potential in promoting wound healing and suppressing inflammatory response in skin cells. Cells. (2025) 14:526. doi: 10.3390/cells14070526, PMID: 40214480


	 Kuffler DP. Techniques and factors for reducing chronic neuropathic pain: A review. Neural Regener Res. (2026) 21:1353–8. doi: 10.4103/NRR.NRR-D-22-00015, PMID: 40364650


	 Yang SC, Lin CF, Alshetaili A, Aljuffali IA, Chien MY, Fang JY. Combining the dual antibacterial and regenerative activities of platelet-rich plasma with β-lactams to mitigate MRSA-infected skin wounds. BioMed PHARMA COTHER. (2023) 165:115017. doi: 10.1016/j.biopha.2023.115017, PMID: 37327588


	 Suh S, Park M, Babadjouni A, Atanaskova Mesinkovska N. Evaluating anti-inflammatory potential of platelet-rich plasma in scarring alopecia: A systematic review. J Drugs Dermatol. (2024) 23 :1076–82. doi: 10.36849/jdd.7813, PMID: 39630665


	 Margolis DJ. Atopic dermatitis: filaggrin and skin barrier dysfunction. BRIT J Dermatol. (2022) 186 :396. doi: 10.1111/bjd.20946, PMID: 35128630


	 Rodríguez-Eguren A, de Miguel-Gómez L, Francés-Herrero E, Gómez-Álvarez M, Faus A, Gómez-Cerdá M, et al. Human umbilical cord platelet-rich plasma to treat endometrial pathologies: methodology, composition and pre-clinical models. Hum Reprod Open. (2022) 2023:hoac053. doi: 10.1093/hropen/hoac053, PMID: 36523324


	 Huang S, Li Q, Li X, Ye H, Zhang L, Zhu X. Recent research progress of wound healing biomaterials containing platelet-rich plasma. Int J Nanomedicine. (2025) 20:3961–76. doi: 10.2147/IJN.S506677, PMID: 40191044


	 Sun Y, Yang L, Du L, Zhou Y, Xu K, Chen J, et al. Duo-role Platelet-rich Plasma: temperature-induced fibrin gel and growth factors’ reservoir for microneedles to promote hair regrowth. J Adv Res. (2024) 55:89–102. doi: 10.1016/j.jare.2023.02.014, PMID: 36849045


	 Zhang Q, Chen J, Zhang T, Liu D, Long X, Li J, et al. A bilayer polyurethane patch with sustained growth factor release and antibacteria for re-epithelization of large-scale oral mucosal defects. ACS Appl Mater Interfaces. (2024) 16:44561–74. doi: 10.1021/acsami.4c09841, PMID: 39152904


	 Wang Z, Chen H, Wang Y, Wu C, Ye T, Xia H, et al. Recombinant filaggrin-2 improves skin barrier function and attenuates ultraviolet B (UVB) irradiation-induced epidermal barrier disruption. Int J Biol Macromol. (2024) 281:136064. doi: 10.1016/j.ijbiomac.2024.136064, PMID: 39341309


	 Tejapira K, Yongpisarn T, Sakpuwadol N, Suchonwanit P. Platelet-rich plasma in alopecia areata and primary cicatricial alopecias: A systematic review. Front Med (Lausanne). (2022) 9:1058431. doi: 10.3389/fmed.2022.1058431, PMID: 36507528


	 Tokura Y, Yunoki M, Kondo S, Otsuka M. What is “eczema”? J Dermatol. (2025) 1:52. doi: 10.1111/1346-8138.17439, PMID: 39301836


	 Bunick CG. Biologic therapies targeting type 2 signaling in atopic dermatitis: A comparative review of structural and thermodynamic differences in mechanism of action. J Invest Dermatol. (2025) 6:S0022–202X(25)02203-1. doi: 10.1016/j.jid.2025.06.1574, PMID: 40767793


	 David E, Ungar B, Renert-Yuval Y, Facheris P, Del Duca E, Guttman-Yassky E. The evolving landscape of biologic therapies for atopic dermatitis: Present and future perspective. Clin Exp Allergy. (2023) 53:156–72. doi: 10.1111/cea.14263, PMID: 36653940


	 Takahashi S, Ochiai S, Jin J, Takahashi N, Toshima S, Ishigame H, et al. Sensory neuronal STAT3 is critical for IL-31 receptor expression and inflammatory itch. Cell Rep. (2023) 42:113433. doi: 10.1016/j.celrep.2023.113433, PMID: 38029739


	 Michalak-Stoma A, Bartosińska J, Raczkiewicz D, Kowal M, Kozak J, Gujski M, et al. Multiple cytokine analysis of th1/th2/th9/th17/th22/treg cytokine pathway for individual immune profile assessment in patients with psoriasis. Med Sci Monit. (2022) 28:e938277. doi: 10.12659/MSM.938277, PMID: 36419330


	 Kanehisa K, Koga K, Maejima S, Shiraishi Y, Asai K, Shiratori-Hayashi M, et al. Neuronal pentraxin 2 is required for facilitating excitatory synaptic inputs onto spinal neurons involved in pruriceptive transmission in a model of chronic itch. Nat Commun. (2022) 13:2367. doi: 10.1038/s41467-022-30089-x, PMID: 35501343


	 Nakatsuji T, Hata TR, Tong Y, Cheng JY, Shafiq F, Butcher AM, et al. Development of a human skin commensal microbe for bacteriotherapy of atopic dermatitis and use in a phase 1 randomized clinical trial. Nat Med. (2021) 27:700–9. doi: 10.1038/s41591-021-01256-2, PMID: 33619370


	 Huang Z, Gu Z, Zeng Y, Zhang D. Platelet-rich plasma alleviates skin photoaging by activating autophagy and inhibiting inflammasome formation. Naunyn Schmiedebergs Arch Pharmacol. (2025) 398 :8669–80. doi: 10.1007/s00210-025-03800-0, PMID: 39836253


	 Sethi D, Martin KE, Shrotriya S, Brown BL. Systematic literature review evaluating evidence and mechanisms of action for platelet-rich plasma as an antibacterial agent. J Cardiothorac Surg. (2021) 16:277. doi: 10.1186/s13019-021-01652-2, PMID: 34583720


	 Dejnek M, Moreira H, Płaczkowska S, Barg E, Reichert P, Królikowska A. Leukocyte-rich platelet-rich plasma as an effective source of molecules that modulate local immune and inflammatory cell responses. Oxid Med Cell Longev. (2022) 2022:8059622. doi: 10.1155/2022/8059622, PMID: 35958021


	 Moussa M, Lajeunesse D, Hilal G, El Atat O, Haykal G, Serhal R, et al. Platelet rich plasma (PRP) induces chondroprotection via increasing autophagy, anti-inflammatory markers, and decreasing apoptosis in human osteoarthritic cartilage. Exp Cell Res. (2017) 2:352. doi: 10.1016/j.yexcr.2017.02.012, PMID: 28202394


	 Engebretsen K, Kezic S, Jakasa I, Hedengran A, Linneberg A, Skov L, et al. Effect of atopic skin stressors on NMFs and skin cytokines. BRIT J Dermatol. (2018) 179 :e145–5. doi: 10.1111/bjd.17051


	 Fan X, Yin Y, Dou W, Li T, Xue P, Yang Q, et al. Successful treatment of corticosteroid-induced rosacea-like dermatitis with platelet-rich plasma mesotherapy: report of seven cases. Dermatol Ther. (2021) 11 :615–23. doi: 10.1007/s13555-021-00492-1, PMID: 33539001


	 Xin L, Lingling H, Weimin S, Qian L. Safety and efficacy of platelet-rich plasma in the treatment of periorbital skin photoaging. J Cosmet Laser Ther. (2025) 27 :166–72. doi: 10.1080/14764172.2025.2513380, PMID: 40452390


	 Dasht Bozorg B, Bhattaccharjee SA, Somayaji MR, Banga AK. Topical and transdermal delivery with diseased human skin: passive and iontophoretic delivery of hydrocortisone into psoriatic and eczematous skin. Drug Delivery Transl Res. (2022) 12:197–212. doi: 10.1007/s13346-021-00897-7, PMID: 33432519


	 Krysiak ZJ, Knapczyk-Korczak J, Maniak G, Stachewicz U. Moisturizing effect of skin patches with hydrophobic and hydrophilic electrospun fibers for atopic dermatitis. COLLOID SURFACE B. (2021) 199:111554. doi: 10.1016/j.colsurfb.2020.111554, PMID: 33421924


	 Upadhyay PR, Seminario-Vidal L, Abe B, Ghobadi C, Sims JT. Cytokines and epidermal lipid abnormalities in atopic dermatitis: A systematic review. Cells. (2023) 12:2793. doi: 10.3390/cells12242793, PMID: 38132113


	 Johansen JD, Bonefeld CM, Schwensen JFB, Thyssen JP, Uter W. Novel insights into contact dermatitis. J Allergy Clin Immunol. (2022) 149:1162–71. doi: 10.1016/j.jaci.2022.02.002, PMID: 35183605


	 Sadrolvaezin A, Pezhman A, Zare I, Nasab SZ, Chamani S, Naghizadeh A, et al. Systemic allergic contact dermatitis to palladium, platinum, and titanium: mechanisms, clinical manifestations, prevalence, and therapeutic approaches. MedComm (2020). (2023) 4:e386. doi: 10.1002/mco2.386, PMID: 37873514


	 Böhner A, Jargosch M, Müller NS, Garzorz-Stark N, Pilz C, Lauffer F, et al. The neglected twin: Nummular eczema is a variant of atopic dermatitis with codominant TH2/TH17 immune response. J Allergy Clin Immunol. (2023) 152:408–19. doi: 10.1016/j.jaci.2023.04.009, PMID: 37119871


	 Dai X, Utsunomiya R, Shiraishi K, Mori H, Muto J, Murakami M, et al. Nuclear IL-33 plays an important role in the suppression of FLG, LOR, keratin 1, and keratin 10 by IL-4 and IL-13 in human keratinocytes. J Invest Dermatol. (2021) 141:2646–2655.e6. doi: 10.1016/j.jid.2021.04.002, PMID: 33865911


	 Tian S, Bai M, Miao MS, Kang L. Analysis of eczema animal model based on clinical characteristics. Zhongguo Zhong Yao Za Zhi. (2018) 43 :853–6. doi: 10.19540/j.cnki.cjcmm.20171027.024, PMID: 29600665


	 Toriyama M, Rizaldy D, Nakamura M, Atsumi Y, Toriyama M, Fujita F, et al. Dendritic cell proliferation by primary cilium in atopic dermatitis. Front Mol Biosci. (2023) 10:1149828. doi: 10.3389/fmolb.2023.1149828, PMID: 37179569


	 Poto R, Quinti I, Marone G, Taglialatela M, de Paulis A, Casolaro V, et al. IgG autoantibodies against igE from atopic dermatitis can induce the release of cytokines and proinflammatory mediators from basophils and mast cells. Front Immunol. (2022) 13:880412. doi: 10.3389/fimmu.2022.880412, PMID: 35711458


	 Gong C, Sun J, Xiao Y, Qu X, Lang M. Synthetic mimics of antimicrobial peptides for the targeted therapy of multidrug-resistant bacterial infection. Adv Healthc Mater. (2021) 10:e2101244. doi: 10.1002/adhm.202101244, PMID: 34410043


	 Yang Y, Wu J, Li Q, Wang J, Mu L, Hui L, et al. A non-bactericidal cathelicidin provides prophylactic efficacy against bacterial infection by driving phagocyte influx. Elife. (2022) 11:e72849. doi: 10.7554/eLife.72849, PMID: 35195067


	 Redhu D, Kumari V, Franke K, Hartmann K, Worm M, Babina M. TNF-α counters skin inflammation by restraining mast cell-dependent thymic stromal lymphopoietin production. J Allergy Clin Immunol. (2025) 156:150–8. doi: 10.1016/j.jaci.2025.03.019, PMID: 40189158


	 Peng Y, Zhu X, Gao L, Wang J, Liu H, Zhu T, et al. Mycobacterium tuberculosis rv0309 dampens the inflammatory response and enhances mycobacterial survival. Front Immunol. (2022) 13:829410. doi: 10.3389/fimmu.2022.829410, PMID: 35281073


	 Cariba S, Srivastava A, Bronsema K, Kouthouridis S, Zhang B, Payne SL. Innervated coculture device to model peripheral nerve-mediated fibroblast activation. ACS Biomater Sci Eng. (2024) 10:7566–76. doi: 10.1021/acsbiomaterials.4c01482, PMID: 39601321


	 Lee SH, Tonello R, Im ST, Jeon H, Park J, Ford Z, et al. Resolvin D3 controls mouse and human TRPV1-positive neurons and preclinical progression of psoriasis. Theranostics. (2020) 10:12111–26. doi: 10.7150/thno.52135, PMID: 33204332


	 Miyamoto A, Kawasaki H, Lee S, Yokota T, Amagai M, Someya T. Highly precise, continuous, long-term monitoring of skin electrical resistance by nanomesh electrodes. Adv Healthc Mater. (2022) 11:e2102425. doi: 10.1002/adhm.202102425, PMID: 34994099


	 Fölster-Holst R, Naß C, Dähnhardt-Pfeiffer S, Freitag-Wolf S. Analysis of the structure and function of the epidermal barrier in patients with ichthyoses-clinical and electron microscopical investigations. J Eur Acad Dermatol Venereol. (2022) 36:726–38. doi: 10.1111/jdv.17914, PMID: 35015925


	 Endre KMA, Landrø L, LeBlanc M, Gjersvik P, Lødrup Carlsen KC, Haugen G, et al. Diagnosing atopic dermatitis in infancy using established diagnostic criteria: a cohort study. BRIT J Dermatol. (2022) 186 :50–8. doi: 10.1111/bjd.19831, PMID: 33511639


	 Kabashima K, Matsumura T, Hayakawa Y, Kawashima M. Clinically meaningful improvements in cutaneous lesions and quality of life measures in patients with atopic dermatitis with greater pruritus reductions after treatment with 60 mg nemolizumab subcutaneously every 4 weeks: subgroup analysis from a phase 3, randomized, controlled trial. J Dermatol Treat. (2023) 34:2177096. doi: 10.1080/09546634.2023.2177096, PMID: 36779675


	 Sawangjit R, Dilokthornsakul P, Lloyd-Lavery A, Lai NM, Dellavalle R, Chaiyakunapruk N. Systemic treatments for eczema: a network meta-analysis. Cochrane Database Syst Rev. (2020) 9:CD013206. doi: 10.1002/14651858, PMID: 38812899


	 Gether L, Linares HPI, Kezic S, Jakasa I, Forman J, Sørensen OE, et al. Skin and systemic inflammation in adults with atopic dermatitis before and after whole-body topical betamethasone 17-valerate 0.1% or tacrolimus 0.1% treatment: A randomized controlled study. J Eur Acad Dermatol Venereol. (2025) 39:308–21. doi: 10.1111/jdv.20258, PMID: 39078120


	 Wu PC, Dai YX, Li CL, Chen CC, Chang YT, Ma SH. Dupilumab in the treatment of genodermatosis: A systematic review. J Dtsch Dermatol Ges. (2023) 21:7–17. doi: 10.1111/ddg.14924, PMID: 36657040


	 Herster F, Karbach S, Chatterjee M, Weber ANR. Platelets: underestimated regulators of autoinflammation in psoriasis. J Invest Dermatol. (2021) 141 :1395–403. doi: 10.1016/j.jid.2020.12.025, PMID: 33810836


	 Kauhl W, Pototschnig H, Paasch U. Can platelet-rich plasma reduce the burden of inflammatory skin diseases such as psoriasis and atopic dermatitis? Cureus. (2021) 13 :e18472. doi: 10.7759/cureus.18472, PMID: 34754637


	 Lee WR, Hsiao CY, Huang TH, Sung CT, Wang PW, Cheng WT, et al. Low-fluence laser-facilitated platelet-rich plasma permeation for treating MRSA-infected wound and photoaging of the skin. Int J Pharm. (2021) 595:120242. doi: 10.1016/j.ijpharm.2021.120242, PMID: 33484919


	 Zhuang ZM, Wang Y, Chen L, Wu ZR, Zhang T, Bei HP, et al. Triple-molded, reinforced arrowhead microneedle patch of dual human-derived matrix for integrated management of diabetic wounds. Biomaterials. (2026) 324:123520. doi: 10.1016/j.biomaterials.2025.123520, PMID: 40554964


	 Rath M, Spinnen J, Kuhrt LD, Priglinger E, Seika P, Runge D, et al. Platelet-rich plasma - A comprehensive review of isolation, activation, and application. Acta Biomater. (2025) 204:52–75. doi: 10.1016/j.actbio.2025.07.050, PMID: 40712724







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2025 Tian, Ding, You, Ou, Zhu and Cheng. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fimmu-16-1692916-g001.jpg
Immunomodulatory
function

Growth factor-
mediated skin repair

PRP alleviates

eczema via
Enhanced skin multidimensional
hydration regulation

Antimicrobial
activity

Inflammation
regulation and tissue
regeneration





OEBPS/Images/cover.jpg
’ frontiers | Frontiersin Immunology

Hypothesis: platelet-rich plasma as an
adjunct therapy for eczema targeting
inflammation, skin barrier repair, and

chronic recurrence





OEBPS/Images/crossmark.jpg
©

2

i

|





