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Abstract

Obijectives: To study topical corticosteroid use in Dutch asthmatic children using
pharmacy dispensing data and to assess whether Dutch physicians prescribe topical
corticosteroids in this population according to clinical guidelines.

Methods: Medication histories of children using asthma medication were extracted
from the pharmacy dispensing system in 100 Dutch community pharmacies. The
incidence rate and the potency of topical corticosteroid prescriptions per age were
assessed. The topical corticosteroid incidence rates of the different age groups were
compared using the Pearson chi-square test. Generalized linear models were used
to study the prescription behavior of general practitioners and atopic dermatitis-
related specialists regarding different classes of topical corticosteroids.

Results: Thirty percent of the infants received a topical corticosteroid prescription,
compared with 15%-18% of the children aged 4 and older. Similarly, the mean num-
ber of topical corticosteroid prescriptions in infants was 2.2 per year, compared with
1.6-1.9 in children aged 4 and older. In concordance with the clinical guidelines, we
observed that atopic dermatitis-related specialists more often prescribed first pre-
scriptions of potent and very potent topical corticosteroids than general practition-
ers (relative risk = 2.55, 95% confidence interval = 1.79-3.63). Statistically
significant differences (P < .01) were found between potencies of prescribed topical
corticosteroids.

Conclusion: Younger children receive more topical corticosteroid prescriptions than
children aged 4 and older, and there is a statistically significantly higher prescription
rate of topical corticosteroid for infants. Sometimes general practitioners do not fol-
low guidelines and prescribe more-potent topical corticosteroids without a prior pre-
scription of the same potency by a specialist.
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1 | BACKGROUND

Atopic dermatitis (AD) (also known as atopic eczema) is a common
inflammatory, relapsing skin disease characterized by severe itching
and eczematous skin lesions. Approximately, 30% of children with
AD will develop asthma.® In a population of children who used
asthma medication, we found a self-reported AD prevalence of
64%.2 It remains unclear which mechanism drives this common coex-
istence.® Children with AD and asthma may have different interact-
ing disease phenotypes than children with AD or asthma alone. This
might affect the effect of pharmacologic interventions.

Standard medication for AD consists of emollients and topical
corticosteroids (TCSs). Four classes of TCS strength are recognized,
from mild (A) to very potent (D). Topical calcineurin inhibitors (TCls)
and systemic immunosuppressive therapies such as oral cortico-
steroids, azathioprine, and cyclosporine can also be prescribed for
AD treatment.®

The current Dutch clinical guidelines for general practitioners
(GPs), last revised in 2014, advise that GPs should prescribe treat-
ment only for mild disease (emollients and low-potency TCSs) in chil-
dren.® If the disease cannot be controlled, the patient should be
referred to a dermatologist, pediatrician, or other related specialist.®
It is unclear whether physicians follow these guidelines. The aim of
this current descriptive pharmacoepidemiologic study was to study
AD medication patterns in Dutch children with asthma using phar-
macy dispensing data and to determine whether Dutch physicians

prescribe AD medication according clinical guidelines.

2 | METHODS

2.1 | Study population and data collection

Medication histories of children aged 4-12 using regular asthma medi-
cation were extracted from the pharmacy dispensing systems in 100
Dutch community pharmacies containing data from 1996 to 2013.
The pharmacies were part of the UPPER Network of the Utrecht Insti-
tute for Pharmaceutical Sciences.” Regular asthma medication was
defined as three or more prescriptions of asthma medication in the last
2 years and one or more prescriptions in the 6 months before inclu-
sion (2009-2013).8 Only children for whom medication history was
available starting in the first year of life were included in this study.

2.2 | AD medication dispensing data

A TCS prescription was identified based on the Anatomical Therapeu-
tic Chemical (ATC) code in the pharmacy dispensing system. All prepa-
rations starting with ATC code DO7A (plain topical corticosteroids)
were selected. To subdivide TCSs into potency classes, the next letter
in the code was used. “A” represents a weak potency TCS, “B” a mod-
erate potency TCS, “C” a potent TCS, and “D” a very potent TCS.

If two or more AD-related prescriptions were recorded on the
same day (irrespective of the dosage), only the most potent TCS pre-

scription was included in the analyses. Because combinations of TCS
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and an antifungal (ATC code: DO7B) or antibacterial agent (ATC
code: DO7C) are used for treatment of infections, they were not
counted as TCS therapy for AD.

We assessed the incidence rates of TCS prescriptions per person
year (the number of years times the number of members of a popu-
lation who were at risk for an event) in every age category. Informa-
tion on the age at which each child received his or her first potent
(class C) or very potent TCS (class D) was extracted. The duration of
TCS use was estimated by counting the mean number of TCS pre-
scriptions in children who received at least one TCS prescription per

age category.

2.3 | Prescribers of AD medication

Information on prescribers was extracted from the pharmacy
records. Prescribers were subdivided in three categories: GPs, AD-
related specialists (dermatologists, pediatricians, allergists, pulmo-
nologists, ophthalmologists), and non-AD-related specialists (e.g.,
urologists). The prescribed potency of TCSs was compared between
two mutually exclusive groups of children: those prescribed TCSs
only by an AD-related specialist and those prescribed TCSs only by
a family doctor.

2.4 | Statistics

The TCS incidence rates of the different age groups were compared
using the Pearson chi-square test. Generalized linear models were
used to assess whether distinct categories of prescribers prescribed
different classes of TCSs (SPSS version 20.0, IBM Corp., Armonk,
NY).

3 | RESULTS

3.1 | Study population

Of 3575 children for whom medication histories were extracted,
2220 had medication histories available from the first year of life
(Figure 1). The majority of these children who used asthma medi-
cations were boys (65.3%) and the median age was 8.3 years (in-
terquartile range [IQR] 6.0-10.7 years) (Table 1). Overall, 62.8%
of the children who regularly used asthma medication also
received a TCS prescription at least once. Almost half of the
children with a TCS prescription received a weak TCS (class A).
The most potent TCSs (class D) were prescribed in only 3.2% of
the study population. Prescriptions of TCls were relatively rare
(1%) in our study population. For 936 children, only GPs pre-
scribed TCSs, and for 74 children only specialists prescribed
TCSs.

3.2 | Age and TCS prescriptions

Older children received TCSs statistically significantly less frequently

than younger children (Figure 2, Table S1, Figure S1). The amounts
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Extraction of medication histories of children with a regular use
of asthma medication in 100 Dutch community pharmacies

Y

244,857 prescriptions for 3,575 children

[ I

185,773 prescriptions for 2,220 children

180,701 prescriptions for 2,220 children

8,074 TCS prescriptions for 1,395 children

T

Children with incomplete
medication history excluded

___________________________________ 5> Prescription duplicates
‘1’ removed

Selection of TCS
prescriptions based on
ATC code (D07)

Exclusion of children who had
‘1’ ___________________________________ > received a combination of

TCS’s with antifungals and
antibiotics

If > 1 TCSs prescribed at the
same date, the most potent
TCS was selected

Prescribed by GP:

6,171 TCS prescriptions for 1,293

children children

Prescribed by AD-related specialists:

1,303 TCS prescriptions for 431

FIGURE 1 Flowchart of the data
extraction. AD: Atopic Dermatitis, GP:
General Practitioner, TCS: Topical
Corticosteroids

TABLE 1 Study population characteristics: children with regular
use of asthma medication and medication dispensing data available
from the first year of life (N = 2220)

Characteristic

Male, n (%) 1450 (65.3)

Age at time of data extraction, years, median 8.3 (6.0-10.7)
(interquartile range)

Received > 1 topical corticosteroid 1395 (62.8)
prescriptions, n (%)

Weak (class A) 1084 (48.8)

Moderate (class B) 668 (30.1)

Potent (class C) 466 (21.0)

Very potent (class D) 56 (3.2)

Received > 1 topical calcineurin inhibitor 23 (1.0)

prescriptions, n (%)

of TCS prescriptions (in grams) stratified according to age category
and year can be found in Table S2. Thirty percent of the infants
received a TCS prescription, compared with 15%-18% of the

35.0

H Children who received TCS

Prevalece of chilren prescribed TCS

FIGURE 2 Prevalence of topical corticosteroid (TCS)
prescriptions in children with regular use of asthma medication. The
prevalence of TCS prescriptions in children with asthma was lower
in older children. There was no significant difference in the amount
of TCS prescriptions between boys and girls

children aged 4 and older (Figure S1). Infants were prescribed a
mean of 2.2 TCS prescriptions per year, whereas children aged 4
and older were prescribed a mean 1.6-1.9 prescriptions per year
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TABLE 2 Topical corticosteroid (TCS) prescriptions according to age year

Weak (class A) Moderate, (class B) Potent, (class C) Very potent, (class D) Total

Age, y Mean (range)

0 1.76 (1-9) 1.64 (1-7) 1.73 (1-8) 1.20 (1-2) 2.20 (1-14)
1 1.60 (1-10) 1.97 (1-10) 1.95 (1-10) 1.80 (1-5) 2.19 (1-17)
2 1.46 (1-7) 1.91 (1-12) 2.04 (1-11) 1.25(1-2) 2.13 (1-13)
& 1.42 (1-8) 1.79 (1-7) 2.16 (1-10) 1.07 (1-2) 1.96 (1-12)
4 1.37 (1-7) 1.66 (1-9) 2.03 (1-9) 1.33 (1-3) 1.88 (1-9)
5 1.35 (1-10) 1.52 (1-8) 2.07 (1-10) 1.36 (1-2) 1.86 (1-14)
6 1.29 (1-11) 1.55 (1-7) 2.04 (1-8) 1.00 (1-1) 1.82 (1-14)
7 1.33 (1-9) 1.59 (1-12) 2.30 (1-10) 1.11 (1-2) 1.88 (1-13)
8 1.29 (1-5) 1.52 (1-5) 2.02 (1-8) 1.25(1-2) 1.77 (1-12)
9 1.22 (1-3) 1.69 (1-7) 2.04 (1-8) 1.38 (1-3) 1.86 (1-9)
10 1.42 (1-6) 1.68 (1-10) 1.95 (1-8) 1.60 (1-3) 2.00 (1-10)
11 1.13 (1-2) 1.65 (1-5) 1.56 (1-5) 1.00 (1-1) 1.67 (1-5)
12 1.25 (1-3) 1.70 (1-4) 1.22 (1-3) - 1.59 (1-4)

Potency class (A-D) based on Anatomical Therapeutic Chemical code of the TCS in the pharmacy dispensing system.

(Table 2). Young children received a prescription for a weak TCS
more often than older children. From age 5, weak, moderate, and
potent TCSs were used to a similar degree (Figure S1). There were
no statistically significant differences in TCS prescriptions between
boys and girls.

3.3 | AD medication prescribers

TCS prescribed by only GPs, only AD-related specialists, or both are
reported in Tables S3 and S4. In concordance with the clinical guide-
lines, we observed that AD-related specialists more often prescribed
first prescriptions of potent and very potent TCSs than GPs (relative
risk [RR] = 2.55, 95% confidence interval [Cl] = 1.79-3.63). Never-
theless, GPs prescribed potent and very potent TCSs for some
patients (Figure 3). For both groups of prescribers, AD-related spe-
cialists and GPs, weak TCSs were the most commonly prescribed first
TCS (Figure 3). Combined potent and very potent TCSs accounted
for less than 10% of all first TCS prescriptions by GPs and almost
30% for AD-related specialists (Figure 3). Statistically significant dif-
ferences (P < .01) were found between frequency of different poten-
cies of prescribed TCSs using generalized linear models. First TCS
prescriptions stratified according to TCS potency and prescriber spe-
cialty are listed in Figure S2.

When we divided first potent or very potent prescriptions
according to age group, a statistically significant difference in pre-
scription behavior between AD-related specialists and GPs was
found only for children younger than 3 (RR = 2.86, 95% Cl = 1.84-
4.45), with AD-related specialists prescribing more potent or very
potent TCS for young children (Figure S3). The incidence rate for
prescribing a potent or very potent TCS was 12.6 prescriptions per
100 person-years for AD-related specialists and 4.4 prescriptions per
100 person-years for GPs.

Prescriber_care_|evel

Bops
[ Related specialists

80.0%

§:

60.0%

(Error bars: 35% CI)

50.0%-

40.0%

Percent

20.0%

10.0%

Potency

FIGURE 3 First TCS prescriptions stratified by TCS potency and
prescriber. Prescribers have been classified into GPs and AD-related
specialists (dermatologists, pediatricians, allergists, pulmonologists,
and ophthalmologists). When focusing on the first TCS prescription a
patient receives, GPs more often prescribe weak potency TCSs (class
A), while AD-related specialists more often prescribe more-potent
TCSs (class B-D).

4 | DISCUSSION

Atopic dermatitis and asthma often coexist. Children with AD

have a high risk of developing asthma, but early asthma
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symptoms, such as wheezing, may precede AD symptoms.” AD
treatment with TCS is often required for months or years. This large
pharmacy-based study provides insights into the number of TCS
prescribed for AD in children with asthma symptoms and the TCS
prescription behavior of GPs and AD-related specialists. We focused
on TCS prescriptions, because TCS are considered to be the corner-
stone of topical treatment of moderate to severe AD. Although it is
unclear how many of these children had a physician diagnosis of
AD, the number of children who received TCS (62.8%) was compa-
rable with the patient-reported prevalence of AD (63.6%). Prospec-
tive cohort studies have shown that the disease often resolves
when children get older.” This trend is also reflected in our study;
children were prescribed fewer TCS as they became older. Previous
studies have shown that AD is more prevalent in boys than girls,'°
but in our study the number of TCS prescriptions did not signifi-
cantly differ between boys and girls.

Although younger children received TCS prescriptions more
often, older children were generally treated with more potent TCS.
In younger children, fear of corticosteroid use might play a bigger
role.)! Anxiety about the adverse effects of TCS use is common in
TCS users'! and might play a bigger role in parents of young chil-
dren. Lack of knowledge of pharmacists or physicians regarding the
safety and side effects of TCS use might also contribute to this anxi-
ety and hesitation to prescribe more potent TCS.*? Furthermore,
older children often have more-persistent AD symptoms, which
might also explain why they are more often treated with more
potent TCS.

As expected, AD-related specialists prescribe potent TCS
more often than GPs, although in some cases GPs prescribed
potent TCS, even in children who, according to the pharmacy
dispensing system, had not received a TCS prescription before.
This is not in line with the Dutch GP guidelines.® The guidelines
state that GPs should not prescribe very potent TCS if a special-
ist has not previously prescribed one, although we cannot
exclude that patients received a previous potent TCS prescrip-
tion outside their community pharmacy, for example in the hos-
pital pharmacy.

Komura and colleagues showed in an economic assessment of
prescriptions of AD drugs in children that mean drug costs per per-
son with AD prescribed by dermatologists were significantly lower
than the costs of drugs prescribed by pediatricians.*® This supports
our findings and suggests that patients with more severe AD should
be referred to a dermatologist.

Some limitations of this study should be mentioned. We did not
have data on physician diagnosis of AD. The presence or absence of
a diagnosis could have influenced TCS prescription. It was not
known either whether the TCS was prescribed for an indication
other than AD.

This study has shown that younger children are more likely to be
prescribed a TCS and that children aged 4 and older receive more
prescriptions. There was a statistically significant difference in TCS
prescribing patterns for infants, which is in accordance with the
Dutch prescribing guidelines,® although contrary to the guidelines,

GPs sometimes prefer to prescribe potent TCS without a prior pre-

scription of the same potency by a specialist.

CONFLICT OF INTEREST

Jan A. M. Raaijmakers was a part-time professor at the Utrecht
University, and he was Vice-president External Scientific Collabora-
tions for GSK in Europe and had stock in GSK. Anke H. Maitland-
van der Zee and Susanne J.H. Vijverberg have received an unre-
stricted grant from GSK in the past. The other coauthors report no

conflict of interests.

ORCID

Anke H. Maitland-van der Zee
3442

http://orcid.org/0000-0002-0414-

REFERENCES

1. Williams HC. Clinical practice. Atopic dermatitis. N Engl J Med.
2005;352:2314-2324.

2. Arabkhazaeli A, Vijverberg SJ, van Erp FC, Raaijmakers JA, van der
Ent CK, Maitland van der Zee AH. Characteristics and severity of
asthma in children with and without atopic conditions: a cross-sec-
tional study. BMC Pediatr 2015;15:172.

3. Pinart M, Benet M, Annesi-Maesano |, et al. Comorbidity of eczema,
rhinitis, and asthma in IgE-sensitised and non-IgE-sensitised children
in MeDALL: a population-based cohort study. Lancet Respir Med.
2014;2:131-140.

4. WHOCC—ATC/DDD index [on-line]. Available at http://www.
whocc.no/atc_ddd_index/ Accessed October 23, 2015.

5. Weidinger S, Novak N. Atopic dermatitis. Lancet. 2016;387:1109-
1122.

6. NHG-standaard eczeem | NHG [on-line]. Available at https://www.
nhg.org/standaarden/volledig/nhg-standaard-eczeem Accessed June
8, 2016.

7. Koster ES, Blom L, Philbert D, Rump W, Bouvy ML. The Utrecht
pharmacy practice network for education and research: a network of
community and hospital pharmacies in the Netherlands. Int J Clin
Pharm. 2014;36:669-674.

8. Koster ES, Raaijmakers JA, Koppelman GH, et al. Pharmacogenetics
of anti-inflammatory treatment in children with asthma: Rationale
and design of the PACMAN cohort. Pharmacogenomics.
2009;10:1351-1361.

9. i S, von Mutius E, Lau S, et al. The natural course of atopic der-
matitis from birth to age 7 years and the association with asthma. J
Allergy Clin Immunol. 2004;113:925-931.

10. Yao TC, Ou LS, Yeh KW, et al. Associations of age, gender, and BMI
with prevalence of allergic diseases in children: PATCH study. J
Asthma. 2011;48:503-510.

11. Aubert-Wastiaux H, Moret L, Le Rhun A, et al. Topical corticosteroid
phobia in atopic dermatitis: a study of its nature, origins and fre-
quency. Br J Dermatol. 2011;165:808-814.

12. Smith SD, Hong E, Fearns S, Blaszczynski A, Fischer G. Corticos-
teroid phobia and other confounders in the treatment of childhood
atopic dermatitis explored using parent focus groups. Australas J Der-
matol. 2010;51:168-174.

13. Komura Y, Kogure T, Kawahara K, Yokozeki H. Economic assessment
of actual prescription of drugs for treatment of atopic dermatitis: dif-
ferences between dermatology and pediatrics in large-scale receipt


http://orcid.org/0000-0002-0414-3442
http://orcid.org/0000-0002-0414-3442
http://orcid.org/0000-0002-0414-3442
http://www.whocc.no/atc_ddd_index/
http://www.whocc.no/atc_ddd_index/
https://www.nhg.org/standaarden/volledig/nhg-standaard-eczeem
https://www.nhg.org/standaarden/volledig/nhg-standaard-eczeem

ARABKHAZAELI ET AL

Pediatric —WILEYJﬁ

data. J Dermatol 2018;45(2):165-174. doi: 10.1111/1346-8138.
14133. Epub 2017 Nov 23

SUPPORTING INFORMATION

Additional Supporting Information may be found online in the sup-
porting information tab for this article.

Dermatology

How to cite this article: Arabkhazaeli A, Vijverberg SJH, van
der Lee M, et al. Patterns of topical corticosteroids
prescriptions in children with asthma. Pediatr Dermatol.
2018;35:378-383. https://doi.org/10.1111/pde.13455



https://doi.org/10.1111/1346-8138.14133
https://doi.org/10.1111/1346-8138.14133
https://doi.org/10.1111/pde.13455

