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Therapy-dependent modulation of 
Staphylococcus aureus colonization 
in atopic dermatitis: Insights from 
anti—IL-4/IL-13 and JAK inhibition

Atopic dermatitis (AD) is a chronic inflammatory skin 
disease driven by barrier defects, Th2-skewed im-

munity, and microbial dysbiosis. Overgrowth of S. 
aureus contributes to disease severity and inflam-

mation, with colonization correlating with clinical 
severity. 1,2 While anti—IL-4R� and JAK inhibitors are 
established systemic therapies, site-specific dy-

namics of S. aureus during treatment remain under-

explored. 3-5

We enrolled 23 adults with severe AD (baseline 
mean EASI 26.9 6 6.3) received dupilumab (n = 12) 
or upadacitinib (n = 11); 95.7% had sensitive areas 
(ie face, neck, hands, and genital) involved. Clinical 
assessments were performed at baseline (T0), at 8 
(T8), and 16 weeks (T16) of treatment. Skin swabs 
from 3 lesional ( face, a moist area, a dry area) and 1 
nonlesional site were collected concurrently. S. 
aureus was quantified by culture and PCR confirma-

tion. Changes in clinical outcomes and bacterial 
abundance over time and between treatments were 
analyzed using linear mixed-effects models, with 
P < .05 considered significant.

All patients improved EASI score by week 16, with 
distinct treatment trajectories (time 3 treatment 
P = .043, Fig 1). Upadacitinib induced rapid EASI 
reduction at T8, followed by stabilization, whereas 
dupilumab showed gradual continuous improve-

ment. EASI50/75/90 response rates increased over 
time, and they were reached by 85%, 65%, and 50% 
of patients at T8 increasing to 95%, 71%, and 67% at 
T16; and minimal disease activity was achieved in a 
subset of patients.

Baseline S. aureus abundance was highest on the 
face, followed by wet and dry lesional sites, and 
lowest at nonlesional sites. Both treatments signifi-

cantly reduced bacterial levels at T8 and T16 across 
all sites (Fig 2; Supplementary Table I, available via 
Mendeley at https://www.mendeley.com/reference-

manager/reader/015b90dc-6b98-3e3c-aacd-0401d9f 
6153e/142509df-b8d3-9bbb-0729-891c48f45359). 
Linear mixed-effects models confirmed significant 
effects of time (P < .001), treatment (P = .007), and 
body site (P = .018), with parallel trends across 
therapies. EASI scores correlated positively with

S. aureus abundance, with moderate-to-strong 
repeated-measures correlations in lesional areas. 
Mixed-effects modeling indicated that a 10-unit 
increase in S. aureus count was associated with a 
2.6-point increase in EASI score (P <.001), indepen-

dent of treatment and site.

Overall, both dupilumab and upadacitinib effec-

tively reduced disease severity and S. aureus abun-

dance across lesional and nonlesional sites, with 
upadacitinib showing faster clinical improvement. 
Bacterial colonization differed between nonlesional 
and lesional skin and, within lesional areas, further 
varied across the face, moist, and dry sites, likely 
reflecting differences in skin structure and the 
associated microenvironmental characteristics of 
these anatomical locations. Reduction in S. aureus 
paralleled clinical improvement, suggesting that 
controlling inflammation indirectly modulates mi-

crobial dysbiosis rather than through direct antibac-

terial effects. These findings underscore the role of 
targeted immunomodulation in restoring skin ho-

meostasis and highlight the potential for personal-

ized, site-specific interventions in AD. 1-5

In conclusion, our study highlights site-specific 
S. aureus colonization in AD, with highest loads in 
seborrheic areas (such as the face), and shows that 
reductions parallel clinical improvement with dupilu-

mab and upadacitinib. While effects on the broader 
microbiota remain unknown, these findings support 
personalized, site-specific therapeutic strategies and 
further exploration of skin microbiome—immune 
interactions.

Fig 1. EASI score over time, stratified by treatment group. 
Mean EASI values and 95% confidence intervals are shown 
at baseline (T 0 ), week 8 (T 8 ), and week 16 (T 16 ) for 
patients treated with dupilumab (coral red) and upadaci-

tinib (turquoise). Estimates derive from a linear mixed-

effects model with fixed effects for time, treatment, and 
interaction, and a random intercept for subjects to account 
for intraindividual correlation. All upadacitinib patients 
achieved EASI50 and EASI75 at both timepoints.
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Fig 2. S. aureus CFU counts overtime, shown separately by treatment (panel A), site (panel 
B) and overall (panel C). A, Mean CFU values and 95% confidence intervals are shown at 
baseline (T 0 ), week 8 (T 8 ), and week 16 (T 16 ) for patients treated with dupilumab (hot pink) 
and upadacitinib (light green). B, Mean CFU values and 95% confidence intervals are presented 
at baseline, week 8, and week 16 for control site (light grey), dry area (light green), face (hot 
pink), and wet area (amber). Marginal and complete estimates were obtained from a linear 
mixed-effects model including fixed effects for time, treatment, site and their interaction, and a 
random intercept for subjects to account for intraindividual correlation. C, Overall patient’s 
mean CFU values and 95% confidence intervals are shown at baseline, week 8, and week 16 for 
treatment with dupilumab and upadacitinib and site [Dupilumab: control area (coral red-

dashed ), dry area (light salmon), face (coral red ), and wet area (tomato red); upadacitinib: 
control area (turquoise-dashed ), dry area ( pale sky blue), face (turquoise), and wet area (light 
blue)].

J AM ACAD DERMATOL

■ 2026

2 Brief Report



Dr Armari and Dr Airoldi share second name co-

authorship.

Funding sources: B.A., C.M.T.B., and P.S. have 
been financed by ‘‘Progetti di ricerca di rilevante 
interesse nazionale—Bando 2022 PNRR, Prot. 
P2022N2XWH.’’ M.A. holds a PhD career grant 
supported by Next Generation EU—MUR (Italy) 
for the PhD program in ‘‘Food, Health, and 
Longevity Studies, 39th cycle.’’

Patient consent: This study was conducted in 
accordance with ethical standards and guide-

lines for research involving human participants. 
Written informed consent was obtained from all 
participants prior to inclusion in the study. 
Participants were informed of the study purpose, 
procedures, risks, benefits, and their right to 
withdraw at any time without consequence. All 
personal health information has been handled 
confidentially and anonymized to protect partic-

ipant privacy.

IRB approval status: The study was approved by the 
local ethics committee (CE 411/2023).

Key words: atopic dermatitis; dupilumab; IL-4/IL-

13 blockade; JAK inhibitor; skin microbiome; 
Staphylococcus aureus; upadacitinib.

Correspondence to: Paola Savoia, MD, Department 
of Health Sciences, Universit� a del Piemonte

Orientale (UPO), Via Solaroli 17, Novara, 
28100, Italy

E-mail: paola.savoia@med.uniupo.it

Conflicts of interest

None disclosed.

REFERENCES

1. Nakatsuji T, Chen TH, Two AM, et al. Staphylococcus 

aureus exploits epidermal barrier defects in atopic derma-

titis to trigger cytokine expression. J Invest Dermatol. 

2016;136(11):2192-2200. https://doi.org/10.1016/j.jid.2016. 

05.127

2. Tott�e JEE, van der Feltz WT, Hennekam M, van Belkum A, van 

Zuuren EJ, Pasmans SGMA. Prevalence and odds of Staphylo-

coccus aureus carriage in atopic dermatitis: a systematic 

review and meta-analysis. Br J Dermatol. 2016;175(4):687-695. 
https://doi.org/10.1111/bjd.14566

3. Blauvelt A, Teixeira HD, Simpson EL, et al. Efficacy and safety of 

upadacitinib vs dupilumab in adults with moderate-to-severe 

atopic dermatitis: a randomized clinical trial. JAMA Dermatol. 
2021;157(9):1047-1055. https://doi.org/10.1001/jamadermatol. 

2021.3023

4. Ferreira S, Guttman-Yassky E, Torres T. Selective JAK1 in-

hibitors for the treatment of atopic dermatitis: focus on 
upadacitinib and abrocitinib. Am J Clin Dermatol. 2020;21(6): 

783-798. https://doi.org/10.1007/s40257-020-00548-6

5. Simpson EL, Villarreal M, Jepson B, et al. Patients with atopic 
dermatitis colonized with Staphylococcus aureus have a 

distinct phenotype and endotype. J Invest Dermatol. 2018; 

138(10):2224-2233. https://doi.org/10.1016/j.jid.2018.03.1517

https://doi.org/10.1016/j.jaad.2026.01.074

J AM ACAD DERMATOL

VOLUME ◼◼, NUMBER ◼

Brief Report 3

mailto:paola.savoia@med.uniupo.it
https://doi.org/10.1016/j.jid.2016.05.127
https://doi.org/10.1016/j.jid.2016.05.127
https://doi.org/10.1111/bjd.14566
https://doi.org/10.1001/jamadermatol.2021.3023
https://doi.org/10.1001/jamadermatol.2021.3023
https://doi.org/10.1007/s40257%2D020%2D00548%2D6
https://doi.org/10.1016/j.jid.2018.03.1517
https://doi.org/10.1016/j.jaad.2026.01.074

	Therapy-dependent modulation of Staphylococcus aureus colonization in atopic dermatitis: Insights from anti–IL-4/IL-13 and  ...
	Conflicts of interest
	References


