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Ten- year trends of national healthcare costs of asthma, allergic 
rhinitis, and atopic eczema in 3 million Norwegians

To the Editor,
Asthma and allergies pose a significant health and economic burden 
on many populations.1- 3 Norway has lacked national figures and re-
lied on estimates from other Nordic countries4,5 although there are 
differences in morbidity, health care, and national policies. Therefore, 
we have estimated time trends in annual diagnosis- specific costs of 
asthma, allergic rhinitis, and atopic eczema in the entire Norwegian 
population aged 0– 44 years (3 million individuals) for three areas of 
the health sector: (1) prescription drugs, (2) specialist health care, 
and (3) general practitioner (GP) consultations. Diagnoses were 
based on reimbursement codes in three national health registries 
(available years), for prescription drugs, the Norwegian Prescription 
Database (2010– 2018), for the specialist health care, the Norwegian 
Patient Registry (2008– 2017), and for general practitioner consulta-
tions, the Control and Payment of Health Reimbursement Registry 
(2006– 2016). Thus, 2016 was the latest year with data from all 
sources. Costs were standardized to 2018.

Drug expenditures decreased for asthma, but increased for rhinitis 
and eczema, and increased overall from NOK 414 to 475 million in the 

period from 2010 to 2018 (Figure 1). Costs of specialist health care, on 
the other hand, were more than halved from NOK 401 to 187 million in 
a similar time period (2008– 2017), mainly due to lower costs of asthma 
hospitalizations in children, in particular for ages 1– 4 years. Costs of 
GP visits increased from NOK 209 to 239 million (2006– 2016), driven 
by rhinitis and eczema. Total costs of health care (sectors and con-
ditions combined) decreased by NOK 139 million (from 1022 million 
to 883 million) from 2010 to 2016 (Appendix S1: Table A1, data in all 
registries). Asthma contributed 61%, rhinitis 26%, and eczema 13% of 
total costs. By sector, drug expenditures contributed 45%, specialist 
health care 28%, and GP consultations 27% of total costs.

Adolescents and adults have had the highest average drug ex-
penditures per age cohort per year (Figure 2). Since 2015, however, 
there has been a steep increase for the two youngest age groups. 
Among infants (0– <2 years), total drug expenditures have more than 
tripled, from NOK 2.1 million in 2015 to NOK 7.0 million in 2018. 
The seemingly U- shaped figure is due to decreases in asthma and in-
creases in both allergic rhinitis and eczema, as shown in Appendix S1: 
Figure A1.

F I G U R E  1  Time trend in annual drug expenditures on asthma, allergic rhinitis, and atopic eczema in the Norwegian population aged 0– 
44 years, by disease. Norwegian Prescription Database 2010– 2018
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The average cost of specialist health care per age cohort has 
decreased in all age groups between 2008 and 2017 (Appendix S1: 
Figure A2), but most noticeably among children <5 years where 
costs also have been highest. The jagged pattern among infants 
(age <1 year) is consistent with bronchiolitis caused by viral infec-
tions, where outbreaks may cause large annual variations (data not 
shown).

Total costs for GP visits increased with 14%, from 210 million in 
2006 to 240 million in 2016 (Appendix S1: Figure A3). Asthma costs 
decreased by 9.1% but remained the highest. Costs of atopic eczema 
and allergy increased steadily through the period (Appendix S1: 
Figure A3). The average cost of GP consultations per age cohort was 
highest in children aged 0– <4 and 4– <8 years and lowest in adults, 
reflecting that young children have more contacts with GPs than 
adults (Appendix S1: Figure A4). Costs increased with 31% over the 
period among adults but were relatively stable in other age groups.

In all sectors, costs have increased for allergic rhinitis and atopic 
eczema but decreased for asthma (see Appendix S1 for discussion 
of results). The current analysis will provide an important baseline 
assessment for future evaluations of public health measures in 
Norway, particularly when assessing the impact of recently estab-
lished new centers for asthma, allergy, and hypersensitivity reac-
tions within each of the regional hospital trusts.6
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Omicron: A SARS- CoV- 2 variant of real concern

To the Editor,
As of today (February 14, 2022), more than 410 million persons 
(https://coron avirus.jhu.edu/map.html) have reportedly been in-
fected by SARS- CoV- 2. Furthermore, mass production and global 
application of COVID- 19 vaccines have begun (Supplemental ref-
erence S3). Both factors certainly contribute to the fact, that al-
though numbers of worldwide SARS- CoV- 2 infections end of 2021 
were more than double as high as in the end of 2020, the number of 
COVID- 19- associated deaths has dropped to approximately 50% at 
the same time (https://coron avirus.jhu.edu/map.html). However, the 
immunity to SARS- CoV- 2 which has been established so far is chal-
lenged by the appearance of SARS- CoV- 2- variants which may es-
cape cellular (Supplemental reference S4) and antibody- dependent 
immunity (Supplemental reference S5). The recently described vari-
ant of concern (VOC) Omicron, which has emerged in South Africa 
in November 2021, is spreading in the meantime rapidly all over the 
world and has become a matter of great concern because it shows 
more changes in the SARS- CoV- 2 genome that may affect immunity 

as compared with earlier variants1 (Supplemental references S6– S9). 
In particular, Omicron has significantly more amino acid mutations in 
the SARS- CoV- 2 receptor- binding domain (RBD), which binds to the 
ACE2 receptor on human cells, as compared with previous SARS- 
CoV- 2 variants2 (Table S1). Antibodies directed to RBD are critically 
important for virus- neutralization because the RBD- ACE2 interac-
tion represents the port of entry for the virus into cells leading to 
its replication in the host and to the consecutive spreading in the 
population.3,4 The ability of RBD- specific antibodies to prevent RBD 
binding to ACE2 can be measured with surrogate molecular inter-
action assays,5 which mimic classical virus- neutralization tests3 and 
can therefore be quickly adapted to newly emerging SARS- CoV- 2 
variants of concern by using RBDs from the corresponding virus 
variants.

Here, we compared the IgG recognition of RBD from the original 
Wuhan strain and recent variants of concern Delta (Pango B.1.617.2) 
and Omicron (Pango B.1.1.529) (Table S1) using sera from a random 
sample of adult COVID- 19 convalescent patients (Table S2: C1- C20) 
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