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Abstract

The frequency of associated comorbidity and the cost of
treatments in patients with atopic dermatitis (AD) followed
up in primary care settings are poorly known. We carried out
a retrospective cohort study on a longitudinal electronic
medical records database of patients consulting a panel of
general practitioners in France. All subjects with AD diag-
nosed during the first year of life were selected and matched
with infants without the disease according to sex (1,163 vs.
1,163). Subjects were followed up for 9 years. Associated dis-
eases, drug consumptions and available medical costs were
detailed. Comparisons between subjects and controls were
carried out. Subjects with AD had more comorbidities than
others, especially in respiratory and ophthalmic system or-
gans. The number of prescribed treatments in the field of
skin diseases as well as overall medical costs (general practi-
tioner consultations and prescribed drugs) were higher
among atopic subjects, but differences were attenuated
with age. © 2014 S. Karger AG, Basel

Introduction

Atopic dermatitis (AD) is an inflammatory disease
characterized by pruritic skin lesions, immune deregula-
tion, disrupted epidermal barrier function and frequent
IgE-mediated hypersensitivity to food and environmen-
tal allergens [1, 2]. The prevalence of AD seems to have
reached a plateau of around 20% in countries with the
highest prevalence, suggesting that AD may not be on a
continuous rise but that a finite number of individuals
may be susceptible to the condition [3]. The disease is
heavy for patients and their caregivers [4, 5]. The difficul-
ties of treatment and the phobia toward topical steroids
jeopardize patient care [6]. Research for new treatments
is necessary [7]. The economic cost of disease manage-
ment is high [8].

The study of the natural history of AD may allow the
identification of factors influencing its prognosis. A ma-
jor cohort study evaluated the natural history of patients
with AD over a long period of time [9]. However, this
study, conducted from 1958 to 1998 in the United King-
dom, focused on the British population and was restricted
to the prevalence of AD. The relationship between asth-
ma or allergic rhinitis and prior or current AD is clearly
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demonstrated through other studies [10, 11], which
showed that there are other manifestations of atopy, a col-
lection of common inflammatory disorders characterized
by a Th2-polarised cytokine profile and type 1 antigen
hypersensitivity.

Despite high levels of comorbidity, relatively low levels
of genomic coincidence have been observed between atop-
ic triad disorders. Conversely, current mapping data reveal
a striking co-localization pattern between AD loci and
those mapped using other chronic dermatological diseases
such as psoriasis [10]. Polymorphisms or mutations of fil-
aggrin [12, 13] or beta-adrenergic receptor [14] genes sug-
gestassociation of AD with ichthyosis [12, 13, 15] or stress-
aggravated inflammatory skin diseases [14]. These data
suggest that people with a history of AD could suffer from
other skin diseases, especially inflammatory dermatoses.

In a previous study, we did not find any relationship
between AD and psoriasis, and showed that people with
a history of AD were less affected by acne or rosacea [16].
In this new study, we used a database to perform a 9-year
follow-up of patients suffering from AD to evaluate the
frequency of associated diseases and the cost of treat-
ments.

Patients and Methods

We carried out a retrospective cohort study using IMS Lifelink
EMR Disease Analyzer (from the private institute IMS Health, Pa-
ris La Défense, France), a longitudinal electronic medical records
database of patients consulting a panel of around 1,200 general
practitioners.

Two cohorts of subjects with and without AD are formed:
(1) AD subjects were infants diagnosed with AD (ICD 10 codes:
1200, L1208, L209 and L309) before the age of 1 year between January
2000 and December 2003. The date of the registration of the diag-
nosis in the database was considered as the date of the diagnosis, the
beginning of the disease and the start of the follow-up period for
each subject. Patients with less than 1 year of follow-up history were
not selected. (2) Non-AD subjects (controls) were infants without
any diagnosis of AD and at least a 1-year follow-up history in the
database. They were matched to AD patients according to sex.

Statistical analysis was performed using the SAS system soft-
ware version 9.1 (SAS Institute Inc., Cary, N.C., USA). Qualitative
data were described using counts and percentages and quantitative
data were described using means and standard deviations. For the
analysis of differences, x* test was used for proportions and Stu-
dent’s t test or Fischer’s exact test for means. Comparisons were
conducted using 95% confidence interval and 5% alpha-1 error.

The follow-up period was divided in years. Associated diseases
of the first year were described; drug consumption and medical
costs were detailed for each year, and comparisons between sub-
jects and controls were carried out. Drugs were coded and classi-
fied according to the classification of the European Pharmaceutical
Marketing Research Association (EphMRA).
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Table 1. Number of patients according to the number of years of
follow-up

Follow-up Number of patients Sex ratio, m/f
Year 1 1,163 1.3
Year 2 766 1.3
Year 3 534 1.2
Year 4 403 1.2
Year 5 327 1.5
Year 6 283 14
Year 7 228 1.3
Year 8 198 1.3
Year 9 147 1.2
Year 10 81 1.5
Year 11 38 0.8

An economic analysis was performed with direct medical costs
available in Disease Analyzer (consultations with general practi-
tioners and registered prescriptions). The cost of consultations was
estimated at EUR 23, which is the official rate in 2012. The reim-
bursement rate was 70%. The cost of drugs was calculated includ-
ing taxes.

Results

Overall, 1,723 individuals had a diagnosis of AD dur-
ing the first year of life. Among them, 1,163 had a follow-
up of 1 year or more in the database and were included as
AD subjects. Of these, 56% were boys (n = 651) and 46%
girls (n = 512). As the number of patients with more than
9 years of follow-up was low (table 1), the observation pe-
riod was cut off to 9 years.

In the course of their first year of life, infants with AD
had significantly (p < 0.05) more comorbidity than those
without AD (table 2). Especially, they had more respira-
tory diseases (85 vs. 76%), ophthalmic diseases (47 vs.
28%) and other skin diseases (27 vs. 10%). More specifi-
cally on respiratory diseases, 9% of infants with AD suf-
fered from asthma (vs. 5% in others, p < 0.05).

Prescribed treatments from general practitioners in
the field of respiratory and skin diseases were compared.
Patients with a history of AD were more likely to receive
dermatological treatments during the follow-up period.
During the first year, these were 9 of 10 subjects (emol-
lients: 1 of 2, topical steroids: 1 of 2, antiseptics: 1 of 4).
Infants with AD were significantly more likely to have
prescriptions of topical steroids than others in the 6 first
years of follow-up (fig. 1). Among the former, the pre-
scription of emollients decreased dramatically over the
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Table 2. Associated diseases in the first year of follow-up (diagnoses under 1% are not shown)

Associated diseases in the first year of follow-up

AD Non-AD
subjects subjects

patients % patients %

] - Diseases of the respiratory system
JOO - Acute nasopharyngitis

988 85.0 881 76.0
705 60.6 618 53.1

J40 - Bronchitis, not specified as acute or chronic 315 271 231 19.9
J31 - Chronic rhinitis, nasopharyngitis and pharyngitis 247 21.2 78 6.7
J02 — Acute pharyngitis 236 203 161 13.8
J21 - Acute bronchiolitis 114 9.8 106 9.1
J04 — Acute laryngitis and tracheitis 111 9.5 80 6.9
J45 - Asthma 104 8.9 53 4.6
JO6 — Acute upper respiratory infections of multiple and unspecified sites 86 7.4 66 5.7
J20 - Acute bronchitis 85 7.3 61 52
J30 - Vasomotor and allergic rhinitis 30 2.6 21 1.8
J98 — Other respiratory disorders 27 2.3 13 1.1
J11 - Influenza, virus not identified 23 2.0 25 2.1
]34 — Other disorders of nose and nasal sinuses 17 1.5 5 0.4

R - Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified ~ 664

H - Diseases of the eye and adnexa
A - Certain infectious and parasitic diseases

57.1 380 32.7
545 469 328 28.2
362 3.1 256 22.0

L - Diseases of the skin and subcutaneous tissue (excluding L200, L208, L209 and L309) 319 27.4 116 10.0
L22 - Diaper (napkin) dermatitis 141 12.1 51 4.4
L74 - Eccrine sweat disorders 45 39 8 0.7
L08 - Other local infections of skin and subcutaneous tissue 35 3.0 9 0.8
L21 - Seborrheic dermatitis 28 2.4 5 0.4
L01 - Impetigo 18 1.5 10 0.9
L23 - Allergic contact dermatitis 18 1.5 3 0.3
L50 - Urticaria 14 1.2 6 0.5
L70 - Acne 14 1.2 2 0.2

B - Certain infectious and parasitic diseases
K - Diseases of the digestive system

306 26.3 161 13.8
304 26.1 153 13.2

T - Injury, poisoning and certain other consequences of external causes 142 12.2 39 34
E - Endocrine, nutritional and metabolic diseases 99 8.5 40 3.4
G - Diseases of the nervous system 84 7.2 21 1.8
N - Diseases of the genitourinary system 47 4.0 14 1.2
D - Diseases of the blood and blood-forming organs and certain disorders involving the 26 2.2 2 0.2
immune mechanism
M - Diseases of the musculoskeletal system and connective tissue 19 1.6 7 0.6
Q - Congenital malformations, deformations and chromosomal abnormalities 13 1.1 - -

follow-up period, from 50% in the first year to 16% in the
second year, falling to 4-8% between the third and ninth
year. The prescription of treatments for respiratory dis-
eases was very high in children (9 of 10 patients in the first
4 years), then decreased to 8 of 10. In the case of an initial
diagnosis of AD, 75% of children had medicine for cough
during the first 4 years whereas the figure was 70% in
non-AD patients (p < 0.05). This difference disappeared
later. Subjects with AD were twice more likely to have the
EphMRA drug class R02 ‘throat preparations’ (7-8 vs.
3-4% in others; p < 0.05). The consumption of antihista-
mines was different only after the sixth year. Significant
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differences were also observed for bronchodilators and
anti-asthmatics (R03).

The annual average cost was calculated on the basis of
consultations with general practitioners and registered
prescriptions. As the number of patients decreased over
time, a new draw was performed to select controls for
each year. The annual average cost was higher in patients
with a diagnosis of AD (fig. 2), especially in the first year
(+73%). The difference especially was due to consulta-
tions, dermatological drugs and other drugs. After 6
years, differences were attenuated but still present (+21%
in the ninth year).
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With AD: D02 - emollients, protectives
Without AD: D02 — emollients, protectives
With AD: Dexeryl

Without AD: Dexeryl

With AD: DO7 - topical corticosteroids
Without AD: DO7 — topical corticosteroids

1 2 3
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Fig. 1. Prescription of topical steroids in patients with or without initial AD.

In order to select children who were regularly man-
aged by a general practitioner, a subgroup was formed
with patients who had an initial diagnosis of AD, a follow-
up of 7 years or more and at least one consultation every
year. There were 147 patients, 86 boys and 61 girls, in this
subgroup. This subgroup was compared to a control sub-
group of matched non-AD subjects. The analyses con-
firmed previous observations. In these patients, the aver-
age cost of drug consumption during the first year of fol-
low-up was EUR 140 vs. EUR 94 in controls (p < 0.05).
The differences (p < 0.05) were not only due to dermato-
logical drugs (+ EUR 10), but also to drugs for the diges-
tive and metabolic system (class A: + EUR 13) and sys-
temic anti-infectious drugs (class J: ++ EUR 18). The
most prominent differences were seen on vitamins (EUR
10.7 vs. EUR 3.2), systemic antibiotics (EUR 21.7 vs. EUR
12.5) and vaccines (EUR 36.7 vs. EUR 27.9). The average
costs of drug consumption decreased over the years to
become very close in the seventh year.

Discussion
One of the main interests of this study is the use of a

large cohort of patients with AD before the age of 1 year
and its comparison for 9 years with subjects without AD.

4 Dermatology
DOI: 10.1159/000358296

DRM358296.indd 4

Since the prospective cohort of Williams and Strachan
[9], few cohorts of patients with AD have been reported
in the literature [17]. A recent report showed that eczema
in infancy and childhood usually remits, but in adoles-
cence more often persists into adulthood, and confirmed
the value of following up a birth cohort through to early
adulthood in revealing long-term associations with ec-
zema [18].

Our study confirms the known natural history of atopy
and the concurrence of asthma or allergic rhinitis [2, 9].
We found that the ‘atopic march’ [19], from AD to these
diseases, began early. The study brings new arguments
about the association of AD and respiratory infections,
which is more debated [20]. Indeed, infants with AD
more frequently suffered from these infections than non-
AD infants. Although keratoconjunctivitis is known to
occur in the atopic context [21], the high number of pa-
tients with eye disease among atopic patients may suggest
an association with other eye diseases.

The medical cost of patients with AD was found to be
higher than that of controls in our study. This difference
is not only due to the dermatological disease, but also to
associated diseases such as infections, asthma, rhinitis,
eye diseases, etc. Interestingly, it was also due to medical
prescriptions with limited interest (vitamins) or even
with negative effect on AD (antiseptics), although this lat-
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ter assumption is debated [22]. The cost decreased over
time, in line with the fact that AD usually heals after the
age of 2 years [2].

Only a few studies exist on the medical cost of AD.
Schuttelaar et al. [23] in 2011 studied the cost-effective-
ness of the substitution of dermatologists by nurse prac-
titioners. Four other studies are addressed by Mancini et
al. [8] in their systematic review. They concluded that few
studies estimated the socioeconomic burden of AD com-
prehensively and measured both direct and indirect costs.
They also noted that the high costs of AD were unlikely
to diminish in the future, especially in light of the increas-
ing prevalence of the disease, and that the burden on the
health care system merits further exploration. Potential
actions to address these costs include earlier recognition,
appropriate training of primary care physicians in the di-
agnosis and management of dermatological diseases, es-
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pecially AD, and increased funding assignment for sub-
specialist training (i.e., pediatric dermatologists and pe-
diatric allergists) to meet the needs of patients and
referring physicians [8]. In addition, they declared that
cost-effectiveness studies of disease prevention measures
were needed. Such evaluations may increase our under-
standing of the burden of AD to individuals and society,
and support the need for more specific disease prevention
and intervention studies. An earlier detection of AD by
patients [24] or health care workers [25] and of its sever-
ity could be helpful. Prolongation of flare-free time and
reduction in severity are not only desirable for the pa-
tients, but also of economic interest [26].

Finally, to our knowledge this is the only study to have
evaluated the cost of disease in children with AD in a pri-
mary care setting. In France, children with AD are more
frequently treated by pediatricians or dermatologists than
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general practitioners. This may suggest that these young
patients who were included in our study probably suf-
fered from less severe disease than those who are treated
by specialists, although our data do not allow to exclude
an occasional interference with dermatologists or pedia-
tricians. Nonetheless, they had many associated diseases,
directly related to the atopy or not, which suggests that
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AD is not such a mild disease.

1

Acknowledgements

The work was supported by a grant from Eau thermale Avene.

References

Misery L: Atopic dermatitis: new trends and
perspectives. Clin Rev Allergy Immunol 2011;

tive study of 543 newborns. Allergy 1983;38:
339-346.

birth to adult life: a cohort study. Br ] Derma-
tol 2013;168:1339-1342.

41:296-297. 12 Palmer CN, Irvine AD, Terron-Kwiatkowski 19 Spergel M, Paller AS: Atopic dermatitis and

2 Williams HC: Clinical practice. Atopic der- A, Zhao Y, Liao H, Lee SP, Goudie DR, San- the atopic march. J Allergy Clin Immunol
matitis. N Engl ] Med 2005;352:2314-2324. dilands A, Campbell LE, Smith FJ, O’Regan 2003;112(suppl 6):S118-S127.

3 DaVeiga SP: Epidemiology of atopic dermati- GM, Watson RM, Cecil JE, Bale S], Compton 20 Wood RA, Doran TF: Atopic disease, rhinitis
tis: a review. Allergy Asthma Proc 2012;33: JG, DiGiovanna JJ, Fleckman P, Lewis-Jones and conjunctivitis, and upper respiratory in-
227-234. S, Arseculeratne G, Sergeant A, Munro CS, El fections. Curr Opin Pediatr 1995;7:615-627.

4 Carroll CL, Balkrishnan R, Feldman SR, Houate B, McElreavey K, Halkjaer LB, Bis- 21 Guglielmetti S, Dart JK, Calder V: Atopic ker-
Fleischer AB Jr, Manuel JC: The burden of gaard H, Mukhopadhyay S, McLean WH: atoconjunctivitis and atopic dermatitis. Curr
atopic dermatitis: impact on the patient, fam- Common loss-of-function variants of the epi- Opin Allergy Clin Immunol 2010;10:478-
ily, and society. Pediatr Dermatol 2005;22: dermal barrier protein filaggrin are a major 485.

192-199. predisposing factor for atopic dermatitis. Nat 22 Schnopp C, Ring J, Mempel M: The role of

5 Misery L, Finlay AY, Martin N, Boussetta S, Genet 2006;38:441-446. antibacterial therapy in atopic eczema. Expert
Nguyen C, Myon E, Taieb C: Atopic dermatitis: 13 Rogers AJ, Celedon JC, Lasky-Su JA, Weiss ST, Opin Pharmacother 2010;11:929-936.
impact on the quality of life of patients and their Raby BA: Filaggrin mutations confer suscepti- 23 Schuttelaar ML, Vermeulen KM, Coenraads
partners. Dermatology 2007;215:123-129. bility to atopic dermatitis but not to asthma. J PJ: Costs and cost-effectiveness analysis of

6 Aubert-Wastiaux H, Moret L, Le Rhun A, Allergy Clin Immunol 2007;120:1332-1337. treatment in children with eczema by nurse
Fontenoy AM, Nguyen JM, Leux C, Misery L, 14 Roguedas AM, Audrezet MP, Scotet V, Du- practitioner vs. dermatologist: results of a
Young P, Chastaing M, Danou N, Lombrail P, pré-Goetghebeur D, Ferec C, Misery L: In- randomized, controlled trial and a review of
Boralevi F, Lacour JP, Mazereeuw-Hautier J, trinsic atopic dermatitis is associated with a international costs. Br ] Dermatol 2011;165:
Stalder JF, Barbarot S: Topical corticosteroid beta-2 adrenergic receptor polymorphism. 600-611.
phobia in atopic dermatitis: a study of its na- Acta Derm Venereol 2006;86:447-448. 24 Stalder JF, Barbarot S, Wollenberg A, Holm
ture, origins and frequency. Br J] Dermatol 15 Weidinger S, Illig T, Baurecht H, Irvine AD, EA, De Raeve L, Seidenari S, Oranje A, De-
2011;165:808-814. Rodriguez E, Diaz-Lacava A, Klopp N, Wa- leuran M, Cambazard F, Svensson A, Simon

7 Misery L: Therapeutic perspectives in atopic genpfeil S, Zhao Y, Liao H, Lee SP, Palmer D, Benfeldt E, Reunala T, Mazereeuv ], Bora-
dermatitis. Clin Rev Allergy Immunol 2011; CN, Jenneck C, Maintz L, Hagemann T, Beh- levi F, Kunz B, Misery L, Mortz CG, Darsow
41:267-271. rendt H, Ring J, Nothen MM, McLean WH, U, Gelmetti C, Diepgen T, Ring J, Moehren-

8 Mancini AJ, Kaulback K, Chamlin SL: The so- Novak N: Loss-of-function variations within schlager M, Gieler U, Taieb A; PO-SCORAD
cioeconomic impact of atopic dermatitis in the filaggrin gene predispose for atopic der- Investigators Group: Patient-Oriented SCO-
the United States: a systematic review. Pediatr matitis with allergic sensitizations. ] Allergy RAD (PO-SCORAD): a new self-assessment
Dermatol 2008;25:1-6. Clin Immunol 2006;118:214-219. scale in atopic dermatitis validated in Europe.

9 Williams HC, Strachan DP: The natural his- 16 Misery L, Boussetta S, Shooneman P, Taieb C: Allergy 2011;66:1114-1121.
tory of childhood eczema: observations from Dermatological future of European patients 25 Misery L, Ortonne JP, Cambazard F, Guillet
the British 1958 birth cohort study. Br J Der- with atopic dermatitis. ] Eur Acad Dermatol G, Thomas L, Lorette G, Durosier V, Rahhali
matol 1998;139:834-839. Venereol 2009;23:1383-1388. N, Auges M, Taieb C: PPAD: a tool for pre-

10 Willis-Owen SA, Morar N, Willis-Owen CA: 17 Williams HC, Grindlay DJ: What’s new in sumption of atopic dermatitis. ] Dermatol
Atopic dermatitis: insights from linkage over- atopic eczema? An analysis of systematic re- 2012;39:151-155.
lap and disease co-morbidity. Expert Rev Mol views published in 2007 and 2008. Part 1. Def- 26 Ehlken B, Mohrenschlager M, Kugland B,
Med 2007;9:1-13. initions, causes and consequences of eczema. Berger K, Quednau K, Ring J: Cost-of-illness

11 Luoma R, Koivikko A, Viander M: Develop- Clin Exp Dermatol 2010;35:12-17. study in patients suffering from atopic ecze-
ment of asthma, allergic rhinitis and atopic ~ 18 Burr ML, Dunstan FD, Hand S, Ingram JR, ma in Germany (in German). Hautarzt 2005;
dermatitis by the age of five years. A prospec- Jones KP: The natural history of eczema from 56:1144-1151.

6 Dermatology Misery/Ansolabehere/Grandfils/

DOI: 10.1159/000358296

DRM358296.indd 6

Georgescu/Taieb

12.03.2014 13:20:43





