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Introduction: Atopic dermatitis (AD) is an exceedingly common chronic inflammatory skin 

condition often diagnosed in infancy or early childhood. The development of AD and other 

atopic conditions during is known as the atopic march and includes the following conditions: 

allergic rhinitis, food allergy, asthma, and eosinophilic esophagitis. However, patient-specific 

risk factors for development of the atopic march, including familial risk factors, remains 

understudied. Furthermore, the temporal relationship between AD and the development of the 

atopic march is not fully known. 

 

Aims: To determine incidences and risk factors for the development of conditions associated 

with the atopic march in infants <1 years of age diagnosed with AD compared to those who were 

not. We also aimed to determine the temporal relationship between a diagnosis of AD and 

subsequent diagnoses of other atopic march diseases. 

Methods: We queried the MarketScan Research Database, a commercial claims database 

comprising longitudinal de-identified patient data from 1/1/2010-12/31/2018. Pediatric patients 

<1-year-old at index with ≥3 months of continuous enrollment were identified by having ≥2 

diagnoses with ICD-9-CM code 691.8 or ICD-10-CM code L20 for atopic dermatitis. Controls 

were identified from random sampling of the general population who met the inclusion criteria 

and lacked the diagnosis of AD. Disease severity of AD patients was determined to be “severe” 

if they were prescribed systemic medications used to treat AD in pediatric patients 

(oral/intramuscular steroids, cyclosporine, methotrexate, mycophenolate mofetil, azathioprine), 

and deemed “mild-to-moderate” if they lacked these prescriptions. Development of atopic march 

conditions was identified based on diagnosis with the ICD-9/10 codes for asthma, allergic 

rhinitis, food allergy, and eosinophilic esophagitis. Individuals were identified as having the 

atopic triad if they had diagnoses with AD, allergic rhinitis, and asthma. Cox regressions were 

performed to determine the hazard ratios (HRs) of the development of atopic march diseases, and 

Kaplan-Meier survival analyses were performed to determine the survival time for the 

development of atopic march diseases. The Benjamini-Hochberg procedure was performed to 

correct for multiple hypothesis testing.  

Results: A total of 27,228 infants with AD and 55,174 control infants without AD before the age 

of 1 were identified. Compared to controls, higher proportions of AD patients developed asthma 

(19.21% vs 8.65%, p<0.001), allergic rhinitis (28.27% vs 12.62%, p<0.001), food allergy 



(16.00% vs 2.27%, p<0.001), eosinophilic esophagitis (0.28% vs 0.04%, p<0.001), and all atopic 

triad conditions (10.69% vs 0.71%, p<0.001). Among AD patients, higher proportions developed 

all atopic march diseases if they were male (HR 1.66, 95% confidence interval [CI] [1.45-1.90]), 

had disease (HR 3.16, 95% CI [2.77-3.60]), used topical steroids (HR 2.30, 95% CI [2.05-2.63]), 

or had a maternal, paternal, or sibling history of atopy (HR>3.40, p<0.001 for all comparisons). 

Higher proportions of patients delivered via C-section developed asthma (HR 1.20, 95% CI 

[1.11-1.30]), allergic rhinitis (HR 1.17, 95% CI [1.10-1.26), and all triad diseases (HR 1.22, 95% 

CI [1.10-1.36]). Higher numbers of patients whose mothers used antibiotics during pregnancy 

developed asthma (HR 1.16, 95% CI [1.08-1.25]), allergic rhinitis (HR 1.16, 95% CI [1.09-

1.24]), food allergy (HR 1.11, 95% CI [1.02-1.21]), and all triad diseases (HR 1.15, 95% CI 

[1.04-1.26]). Among infants diagnosed with AD, 20.1% subsequently developed allergic rhinitis 

after a mean of 497.7±7.9 days, 12.4% developed asthma after 408.4±6.6 days, and 11.9% 

developed food allergy after 269.3±6.4 days (Fig. 1). Those who later developed a third or fourth 

atopic march condition consistently developed food allergy in a shorter latency period compared 

to asthma or allergic rhinitis, although the proportions of patients who developed food allergy 

tended to be smaller. 

Conclusion: A diagnosis of AD prior to age 1 is associated with a significantly higher rate of 

developing atopic march conditions compared to those not diagnosed with AD prior to age 1. 

Risk factors for the development of atopic march diseases include male sex, severe AD, topical 

steroid use, family history of atopy, Cesarean birth, and maternal antibiotic use during 

pregnancy. Larger proportions of AD patients were next diagnosed with allergic rhinitis with a 

longer latency period, whereas a smaller proportion of patients were diagnosed with food allergy 

with a shorter latency period. These findings suggest that particular attention should be paid 

towards mitigating risk factors and screening of atopic march conditions in patients diagnosed 

with AD prior to age 1. 
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Figure 1. Temporal relationship between diagnosis of atopic dermatitis and subsequent 

development of atopic march comorbidities 

The numbers and percentages of atopic dermatitis (AD) patients who developed subsequent 

atopic march diseases are reported along with the mean ± standard error (SE) number of days 

that elapsed until the development of subsequent diseases. 


