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Moderate-to-severe atopic dermatitis 
and systemic corticosteroids are 
associated with insulin resistance 
and metabolic syndrome

To the Editor: Recent studies have re-defined the 
understanding of atopic dermatitis (AD) as a systemic 
inflammatory disease, extending beyond its well-

established associations with allergic conditions to 
include potential cardiovascular co-morbidities. 1 The 
relationship between AD, insulin resistance (IR), and 
metabolic syndrome (MetS), however, remains contro-

versial. 2 Here, IR and other features of MetS were 
assessed in patients with moderate-to-severe AD.

This was a cross-sectional study conducted at the 
Hospital Universitario Ram� on y Cajal (Madrid, 
Spain). The study included 50 consecutively re-

cruited adult patients with moderate-to-severe AD 
(Eczema Area Severity Index [EASI] $12). Patients 
who had received systemic treatment within 4 weeks 
prior to inclusion were excluded. Thirty healthy 
controls were consecutively recruited from the 
same hospital. IR was determined using the homeo-

static model assessment of insulin resistance 
(HOMA-IR), a quantitative index derived from fast-
ing insulin and glucose. HOMA-IR was analyzed as a 
continuous variable and dichotomized using a cut-

off value of 2.5 for certain sub-analyses. MetS was

Table I. Demographic, clinical, and laboratory parameters in the atopic dermatitis and control groups

AD Controls

P valueN = 50 N = 30

Age, y 34.1 6 12.4 39.8 6 13.8 .061

Female, n (%) 14 (28) 9 (30) .85

BMI, kg/m2 25.9 (22.2-31.9) 24.4 (22.2-26.0) .17

Waist circumference, cm 92 (86-102) 87 (82-94) .045

SBP, mm Hg 122.6 6 13.8 116.8 6 11.4 .057

DBP, mm Hg 79.6 6 10.9 76.6 6 8.5 .19

Current smokers, n (%) 18 (37) 5 (16.7) .06

Total cholesterol, mg/dL 183.5 6 36.1 188.5 6 30.3 .53

LDL-cholesterol, mg/dL 112.2 6 32.4 119.9 6 28.3 .28

HDL-cholesterol, mg/dL 48 (39-58) 56.5 (44-61) .068

Triglycerides, mg/dL 81 (66-100) 61 (47-83) .010

Statin use, n (%) 3 (6) 2 (7) .91

HOMA-IR 1.4 (1.2-2.1) 1.1 (0.8-1.4) .004

Metabolic syndrome, n (%) 16 (32) 5 (17) .13

EASI 22.1 (18.6-28.4) - -

BSA (%) 40 (30-55) - -

Disease duration, y 24 (14-32.5) - -

Hs-CRP, mg/dL 2.3 (1.4-4.3) 0.5 (0.4-1.4) <.001

Previous systemic treatments, n (%) 38 (76) - -

Oral prednisone 36 (75) - -

Cyclosporine 8 (17) - -

Methotrexate 3 (6) - -

Phototherapy 8 (17) - -

Values reported in the table as mean 6 standard deviation for normally distributed variables or median (interquartile interval) for non-

normally distributed ones. Group comparisons were performed using t-test for normally distributed quantitative variables, Mann—Whitney U 

test for non-normally distributed variables, and chi-square tests for categorical variables.

Bold values indicate statistical significance.

BMI, Body mass index; BSA, body surface area; DBP, diastolic blood pressure; EASI, Eczema Area Severity Index; HDL, high-density lipoprotein; 

HOMA-IR, homeostatic model for assessment of insulin resistance, calculated as ( fasting insulin [mU/ml] 3 fasting glucose [mg/dL])/405; 
Hs-CRP, high-sensitivity C-reactive protein; LDL, low-density lipoprotein; SBP, systolic blood pressure.

© 2025 The Author(s). Published by Elsevier Inc. on behalf of the 

American Academy of Dermatology, Inc. This is an open access 
article under the CC BY license (http://creativecommons.org/ 

licenses/by/4.0/).
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defined according to the harmonized International 
Diabetes Federation criteria. Methods are detailed in 
the Supplement, available via Mendeley at https:// 
data.mendeley.com/datasets/9r6mmx3gvn/1. 

Baseline characteristics are depicted in Table I. 
Patients with AD exhibited significantly higher IR, and 
a trend toward a higher prevalence of MetS compared 
to controls. In multivariable regression analysis, AD 
was associated with log-HOMA-IR (� = 0.24, P = .048) 
after adjusting for age, sex, waist circumference and 
current smoking (Supplementary Table II, available 
via Mendeley at https://data.mendeley.com/datasets/ 
9r6mmx3gvn/1). When analyzing MetS components 
individually, patients with AD showed significantly 
higher triglycerides and waist circumference (Table I). 

When exploring disease-related predictors of IR 
and MetS in AD patients (Supplementary Table III, 
available via Mendeley at https://data.mendeley. 
com/datasets/9r6mmx3gvn/1), those with MetS ex-

hibited a higher number of prior $1-week oral 
corticosteroid courses (median 4.5 vs 2, P = .03) 
than those without MetS. The number of oral 
corticosteroid courses was associated with MetS 
adjusting for age, sex, EASI, and high-sensitivity 
C-reactive protein levels (OR 1.51 per course, 95% 
CI 1.10-2.09, Supplementary Table IV, available via 
Mendeley at https://data.mendeley.com/datasets/ 
9r6mmx3gvn/1). Adjusted predicted probabilities 
of MetS according to oral corticosteroid courses 
were estimated using marginal predictions (Fig 1). 
These prior oral corticosteroid courses were also 
higher in those patients with HOMA-IR $2.5 (me-

dian 6 vs 2, P = .05), and correlated with BMI 
(rho = 0.38, P = .007), waist circumference 
(rho = 0.30, P = .04), and triglycerides (rho = 0.45, 
P = .001). EASI was inversely correlated with HDL-

cholesterol (rho = − 0.33, P = .02).

These findings suggest that moderate-to-severe 
AD is associated with increased IR and dyslipidemia 
related to MetS. These results contrast with a previ-

ous study where no differences in IR were observed 
between AD patients and healthy controls. 3 Of note, 
that study included AD patients who exhibited 
predominately mild-to-moderate disease (mean 
EASI 8.5), considerably lower than the cohort 
reported here. Disease severity likely plays a role in 
modulating metabolic co-morbidities. Moderate-to-

severe AD is associated with systemic inflammation, 
which has been linked to IR in other chronic 
inflammatory diseases. 4 Furthermore, cyclosporine 
and systemic corticosteroids, frequently employed in 
these patients, have also been associated with 
metabolic disturbances. 5 Interestingly, in the study 
by Shalom et al, while patients with AD had an 
overall lower risk of MetS compared to controls,

severity-stratified analysis demonstrated that patients 
with moderate-to-severe AD independently associ-

ated with higher MetS prevalence. 3 Our results align 
with these findings, demonstrating that recurrent 
oral corticosteroid courses and disease severity are 
associated with several MetS components.

This report has limitations. A limited number of 
patients were studied from a single center, limiting 
the generalizability. The cross-sectional study design 
precludes directionality assessment. Finally, 
although HOMA-IR is a validated surrogate marker 
of IR, the euglycemic hyperinsulinemic clamp re-

mains the gold-standard.

In conclusion, severe AD was associated with IR and 
several other MetS components. Prior oral corticoste-

roid use may increase this risk. These data could guide 
screening for IR and dyslipidemia in patients with 
moderate-to-severe AD, particularly those with higher 
cumulative systemic corticosteroid exposure.
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Fig 1. Adjusted predicted probability of metabolic syn-

drome according to the number of oral corticosteroid 
courses. Predicted probabilities were estimated from a 
multivariable logistic regression model adjusted for age, 
sex, EASI score, and high sensitivity C-reactive proteins 
levels. EASI, Eczema Area Severity Index.
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