Editorial

Population-based data on asthma and allergic disease call
for advanced epidemiologic methods
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Asthma and allergic diseases are common among children and
adolescents worldwide." Approximately 6% to 8% of Swedish
and Danish children have asthma, and rhinitis and atopic derma-
titis are even more common. > Although the previous increase in
asthma prevalence seems to have reached a plateau, variation in
prevalence between genetically similar populations strongly im-
plies that a substantial proportion is attributable to environmental
aspects.’

It is of great importance to have valid measures of exposures,
outcomes, and confounders and adequate sample sizes to study
the causes and consequences of asthma and allergic disease.
Many prospective birth cohorts, case-control studies, and ran-
domized controlled trials have ascertained feasible associations
from data collected through questionnaires and clinical exami-
nations. In some countries these have been complemented
by population-based information from medical records collected
at antenatal clinics and hospital visits and information on
prescribed drugs, all linked through personal identity numbers.
Importantly, asthma outcomes have been well ascertained in
validation studies through extensive linkages, medical record
reviews, and algorithms.“l'S These register-based total population
studies also allow comparison on asthma prevalence and inci-
dence between different countries.

In a recent study by Henriksen et al,® incidence rates of atopic
dermatitis, asthma, and allergic rhinoconjunctivitis in the Danish
and Swedish child populations are reported based on data from
national registers. Incidence rates were ascertained through algo-
rithms based on disease-specific dispensed prescribed medica-
tion, specific hospital contacts, or both. Findings were that the
incidence rate of atopic dermatitis was stable and that allergic rhi-
noconjunctivitis decreased in both countries, whereas the inci-
dence rate of asthma increased until 2006 and stabilized for the
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rest of the study period in Denmark and increased in Sweden.
The authors also report that at age 5 years, one third of all children
were affected with at least 1 of the conditions.

The study shows that it is possible to assess patterns in the
prevalence and incidence of asthma and allergic disease through
population-based registers, but a few issues remain to acknow-
ledge and discuss.

First, coverage of diagnoses in the Patient Registers (Interna-
tional Classification of Diseases, 10th revision) and medication in
the Prescribed Drug Registers (Anatomical Therapeutic Chemi-
cal [ATC] classifications system) is of great importance. The
authors have made a great effort to identify algorithms for the
definition of atopic dermatitis, asthma, and allergic rhinocon-
junctivitis. Although the algorithms are fairly inclusive, it seems
feasible that they have conditioned at least 2 filled prescriptions of
“corticosteroids for topical use” (ATC code D07) for atopic
dermatitis and at least 2 prescriptions of “inhaled corticosteroids
for rhinitis” (ATC code RO1AD) or “antihistamines for systemic
use” (ATC code RO6A) for allergic rhinoconjunctivitis. When it
comes to asthma controller medication, the frequency of distri-
butions and selection of included medications become particu-
larly important. The Swedish Patient Register covers all hospital
visits and approximately 75% to 80% of outpatient visits to
specialists but not those to primary health care. This is why
dispensed medication from the Prescribed Drug Registers, which
cover all health care facilities, is such an important source. In a
recent validation study of asthma and atopic dermatitis, we
concluded that asthma medication (>2 filled prescriptions) is a
suitable proxy for asthma, with a positive predictive value by
predefined medication criteria that ranged between 0.75 and 0.94,
depending on the age group. Meanwhile, medications for atopic
dermatitis had a much lower positive predictive value.* We based
our validation on a large number of medical records that would be
a great addition for this study, but in the meantime, we are very
satisfied with the opportunity to have alternative measures of
atopic dermatitis.

Another concern is that many of the drugs to treat atopic
dermatitis and rhinoconjunctivitis have been provided over the
counter (OTC), in Swedish pharmacies since 1992 and in
supermarkets since 2009. Thus the incidence and prevalence of
these diseases based on the Prescribed Drug Registers will be
underestimated. Also, the authors have assessed rhinoconjuncti-
vitis from birth, whereas it is more common that the disease starts
later in preschool age. Hence although it is a clear advantage to
have alternative measures of asthma and allergic disease, ideally,
OTC sales should be considered when interpreting incidence
trends. An increase in the proportion of OTC sales can otherwise
be misinterpreted as a decrease in incidence rates.

Second, it is worth noting that the study populations were born
during different time periods (1998-2011 in Denmark and 2006-
2010 in Sweden). Thus the Danish data cover both preschooler
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and school-aged children from 2006 onward, whereas the Swed-
ish data show incidence rate ratios (IRRs) for infants only
(<1 year) in 2007 and the IRR for 2010 represents O- to 3-year-
olds. The Cox model ensures that each IRR is adjusted for age, but
it cannot make up for such changes in age composition over time.
Because the diseases have different phenotypes in preschooler
and school-aged children and incidence differs with age, varia-
tions in age composition over time and between the countries
might make overall comparisons difficult. It is worth noting that
in the first few years of Danish data, when the same age groups are
present as in the Swedish data, the incidence increase was similar,
with a 30% increase for asthma from 1998-2002 (approximately
0.85/0.65 = 1.31, see Fig 1 in the study by Henriksen et al®)
compared with a 25% (IRR = 1.25, see Fig 1 in their study) in-
crease in Sweden from 2006-2010. During the same periods,
the incidence in atopic eczema was stable in both countries,
whereas there was a markedly larger decrease in allergic rhino-
conjunctivitis in Sweden (38%, IRR = 0.62, see Fig 1 in the study
by Henriksen et al) than in Denmark (11%, approximately 1.05/
1.18, see Fig 1 in their study). This can also be seen by comparing
the shapes of the Swedish curves for 2006-2010 with those of the
Danish curves for 1998-2002 in Fig 1 in the study by Henriksen
et al.® Comparing similar countries, as is done in this study, can
improve our understanding of the diseases and the interpretation
of the data. However, age-stratified IRR curves would be of great
help for further understanding the incidence development in the 2
countries.

Finally, the authors claim there has been an increase in asthma
incidence in Sweden over time, illustrated with a red line in their
Fig 1.° The increase seems to have been there only between 2009
and 2010, and because the incidence is not calculated for later
years, it is difficult to claim an overall increase. Interestingly,
the increase coincides with the swine flu pandemic, when Swed-
ish residents were invited to immunize their young children.’
Also, public health information and surveillance was targeted to-
ward infants and young children whose parents were advised to
contact health care in case of respiratory symptoms related to
influenza. We also know that the number of health care events
and prescribed medication increased during this year, which
might reflect the increase in asthma diagnoses and medication.
In Denmark immunization was primarily targeted toward risk
groups,” and children in the Danish study population were older
at the time of the influenza pandemic, possibly explaining why
there is not a similar increase in asthma incidence during those
years.
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In conclusion, the study by Henriksen et al® is of great interest
and illustrates that despite some differences in population charac-
teristics, incidence rates are fairly similar between the 2 countries.
These results reinforce the possibilities to study the causes and
consequences of these diseases in population-based register link-
ages. In doing so, sophisticated research methods, including fam-
ily design, such as sibling comparison, can rule out alternative
mechanisms that confound associations between early risks and
later disease, including all unmeasured genetic and environmental
factors shared by siblings, as we have recently shown for antibi-
otics’ and parental age.'” Some of the authors of this article
also have expertise in twin design, which enables a particularly
interesting sibling comparison. Most importantly, this article
highlights the importance of using valid measures in register-
based research and calls for advanced epidemiologic analyses
methods now and in the future.
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Supplemental, Appendix 1A

Algorithm to define children with atopic dermatitis

Children with atopic dermatitis fulfilled either criterion 1 — 3.

CRITERIA 1 (ICD-10):
>1 hospital contact for:
L20 “atopic dermatitis”

L308C “winter feet”

CRITERIA 2 (based on ATC):

>1 filled prescription of: D11AH “agents for dermatitis: tacrolimus, pimecrolimus” without any of the exclusion
criteria specified below

CRITERIA 3 (based on ATC):

> 2 filled prescriptions of: D07 “corticosteroids for topical use” within 12 months without any of the exclusion

criteria specified below

Without co-occurring hospital contacts and/ or combination of filled prescriptions below (exclusions criteria):

Children WITHOUT L20 “atopic dermatitis” with a diagnosis of: L21 “seborrhoeic dermatitis”, L22 “diaper dermatitis”
123 “allergic contact dermatitis”, L24 “irritant contact dermatitis”, L25 “unspecified contact dermatitis”, L26
“exfoliative dermatitis”, L27 “dermatitis due to substances taken internally”, L28 “lichen simplex chronicus and
prurigo”, L29 “pruritus”, L30 “other dermatitis” (except L308C), L40 — L45 “papulosquamous disorders”, L53 “other
erythematosus conditions”, L55 “sunburn”, L56 “other acute skin changes due to ultraviolet radiation”, L80 “vitiligo”,
L90 “atrophic disorders of the skin”, L93 “lupus erythematosus”

OR/AND

Exclusion medication criteria:

>1 filled prescription of either:

D05 “antipsoriasics” or DO2AF “salicylates for dermatological use” or DO7XB “corticosteroids moderate or potent
other combinations® or DO7XC “corticosteroids moderate or potent other combinations™ or DO7ADO1 “corticosteroids
(group IV) clobetasol” or DO7CDO01 “clobetasol and antibiotics”) AND DO1 “antifungals” (implies corticosteroid

(group 1V) use for vaginal fungal infection)

*For prescription of corticosteroid group 1V, a filled prescription of group I-111 should also be used (as atopic dermatitis

is never treated alone with group V)



Algorithm to define children with asthma

Children with asthma fulfilled either criterion 1 and/or 2 below:

CRITERIA 1 (based on ICD-10):
>1 hospital contact for:
J45.0”allergic asthma”
J45.1”non-allergic asthma”

J45.8 “asthma, different types”
J45.9 “asthma, unspecified”

J46.0 “status asthmaticus”

J46.9 “status asthmaticus, unspecified”

CRITERIA 2 (based on ATC):

> 1 filled prescription within 12 months of:

RO3BAO1 — RO3BAOS “inhaled glucocorticoids”

R03DCO01 — R03DC04 “leukotriene-receptor antagonists”
R0O3DCO03 “montelukast (if no diagnosis of J30 allergic rhinitis)”
R0O3DB04 theophylline og adrenergics”

RO3DAS54 theophylline, combinations excl. psycholeptics”
RO3BBO01 "anticholinergica, Ipratropium bromide”

RO3DXO05 ”omalizumab”
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Algorithm to define children with allergic rhinoconjunctivitis

Children with allergic rhinoconjunctivitis fulfilled either criterion 1 — 4 below

CRITERIA 1 (based on ICD-10):
>1 hospital contact for:

J30 “hay fever and allergic rhinitis”
J30.0 ’vasomotor rhinitis”

J30.1 “allergic rhinitis due to pollen”
J30.2 “other seasonal allergic rhinitis”
J30.3 “other allergic rhinitis”

J30.4 “allergic rhinitis, unspecified”

J31.0 “chronic rhinitis”

CRITERIA 2 (based on ATC and ICD-10):
> 2 filled prescriptions of:

RO1ADO01 — RO1AD60 “inhaled corticosteroids for rhinitis”

And no hospital contact for (exclusions criteria):
J33 “nasal polyps”

J330 ”polyps in nasal cavity”

J331 “polyp related sinus degeneration”

J331A “woakes' ethmoiditis”

J338” nasal polyps, other”

J338A “polypus sinus sphenoidalis”

J339 “nasal polyps, unspecified”

JO010- JO19 acute sinusitis”

J320 —J329 ”chronic sinusitis”

CRITERIA 3 (based on ICD-10 and ATC)

>2 filled prescriptions of:

RO6A “antihistamines for systemic use”
And no hospital contact for:

L29 “pruritus” or

DL50 “allergic urticaria”

CRITERIA 4 (based on ATC)
> 1 filled prescriptions of:
VO1A “specific immune therapy, allergen substract therapy” or/and

S01GX “medication for allergic conjunctivitis”
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