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Trends in severe allergic reactions of adults in Finland between
1999 and 2020: A national population study

To the Editor,

Increases in both the incidence of, and hospitalisation for, anaphy-
laxis and other severe allergic reactions has increased in recent
years.! Indeed, a British study provided evidence of such increase up
to sevenfold between 1992 and 2012.2 We previously reported on
the temporal patterns amongst the paediatric population, in Finland
and Sweden.® Herein, we report the on trends of severe allergic re-
actions, between 1999 and 2020 in the entire Finnish adult pop-
ulation, that resulted in hospitalization, as well as anaphylaxis not
leading to hospitalization (visits).

We used the Finnish National Hospital Discharge register4
to obtain information about hospitalizations using International
Classification of Diseases, 10th Revision (ICD-10) (codes of primary
diagnoses). Anaphylaxis codes included T78.0 (anaphylactic shock
due to adverse food reaction) and T78.2 (anaphylactic shock un-
specified). Codes for other allergic reactions included T78.1 (other
adverse food reactions not elsewhere classified), T78.3 (angioneu-
rotic oedema) and T78.4 (allergy unspecified). To calculate the an-
nual incidence (per 100,000 person-years [PY]) of hospitalizations,
we used annual age-specific mid-populations from Official Statistics

of Finland. An incidence rate ratio (IRR) with corresponding 95

percent confidence intervals (95%Cl) was used to evaluate mean an-
nual change in hospitalizations.

From 1999 to 2020, the cumulative observation time was
93,394,237 PY, during which 9766 Finnish adult persons hospitalized
due allergic reactions (Table 1; incidence rate [IR] 10.96/100,000 PY
(95%Cl 10.48-11.44)). With consideration to anaphylaxis triggers,
3.0% were due adverse food reactions, 0.5% other adverse food ef-
fects, 29.7% unspecified anaphylactic reactions, 21.6% angioneu-
rotic oedema and 45.2% unspecified allergic reactions. However, the
distribution with specific diagnoses should be interpreted with cau-
tion, as the methodology is not able to discern about the aetiology
of allergic reactions. The hospitalization incidence increased during
the study period approximately by 1% per year (IRR=1.01; 95%Cl
1.00-1.02). Corresponding numbers for anaphylaxis to food and un-
specified were 1.05 (95%Cl 1.03-1.07) and 1.02 (95%Cl 1.01-1.02),
respectively (Figure 1). An increase was also noted for angioneurotic
oedema (IRR=1.04; 95%Cl 1.03-1.04). Unspecific allergic reactions
remained stable over the study period (IRR=0.99; 95%Cl 0.99-1.00).
Hospitalizations were lowest in 2008 (IR 9.04; 95%Cl 6.53-11.56) and
peaked in 2016 (IR 13.26; 95%Cl 10.77-15.75). For more detail about
results check Appendix S1.

TABLE 1 All hospitalizations and their distribute for different diagnoses between 1999-2009 and 2010-2020, by ICD-10 diagnostic code

and age group.

1999-2009 2010-2020
1990-2020 all

18-39years 40-59years Over 60years 18-39years 40-59years Over 60years age groups

n % n % n % % n % n % n %
T78.0 38 1279 54  18.18 29 9.76 95  31.99 54  18.18 27 9.09 297  100.00
T78.1 7  14.89 8 17.02 5 10.64 8 17.02 11 2340 8 1702 47  100.00
T78.2 387 13.32 477  16.42 358 12.32 580  19.97 613  21.10 490 16.87 2905 100.00
T78.3 120 5.69 284  13.47 419  19.88 148 7.02 294 1395 843 3999 2108 100.00
T78.4 633  14.36 702 1592 822 18.64 731  16.58 702 1592 819  18.58 4409  100.00
All diagnoses 1185 1213 1525 15.62 1633 1672 1562 1599 1674 1714 2187 2239 9766  100.00

Note: T78.0 (anaphylactic shock due to adverse food reaction), T78.1 (other adverse food reactions not elsewhere classified), T78.2 (anaphylactic
shock unspecified), T78.3 (angioneurotic oedema) and T78.4 (allergy unspecified).
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The majority (17,382/20,584 reactions; 84.4%) of anaphy-
laxis (T78.0+T78.2) did not lead to hospitalization (IR=16.66;
95%Cl 15.45-17.87). During the study period, diagnoses increased
(Figure 1), on average, 4%-7% annually (T78.0 IRR=1.07; 95CI%
1.06-1.08); T78.2 IRR=1.04; 95CI% 1.04-1.05).

Strengths of this study include the longest follow up of which
we are aware, data from well-established Finnish registers and the
examination of a spectrum of severe allergic diseases, which reflects
the overlapping diagnoses noted in real life. Moreover, our study pe-
riod spans the duration of the Finnish Allergy Program (2008-2018),°
with a noted increased incidence shortly after the commencement
of this program. Similarly, our study period includes a period before
and after the introduction of anaphylaxis criteria in 2006.% In year
2013 emergency medicine training program was implemented for
physicians working in emergency department settings.

Notable limitations include the lack of individual patient data
and thus the inability to evaluate the aetiology of allergic reactions
or the fulfilment of anaphylaxis criteria, and an inability to assess
the severity of anaphylactic reaction. Moreover, it is possible that
a single person may have had multiple visits for the same allergic
reaction, that is, first in emergency care setting and later in outpa-
tient clinic.

In summary, amongst Finnish adults, hospitalizations due allergic
reactions and anaphylaxis have been increasing, by approximately
1% and 4%-5% annually, the latter which may be partly attributable
to a shift from hospital admissions to emergency care follow up.
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Additional supporting information can be found online in the

Supporting Information section at the end of this article.
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