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Abstract

We report on trends in anaphylaxis admissions in the Spanish hospital system
during the period 1998-2011. Data on admissions for anaphylaxis were obtained
from the Spanish Information System for Hospital Data for the period 1998-
2011. Patients were selected using the codes for anaphylaxis in the International
Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM). Pois-
son regression models were used to estimate incidence rate ratios. We recorded a
1.89-fold increase in admissions for anaphylaxis in Spanish hospitals during the
study period, particularly in patients aged 0-14 years (1.65- to 3.22-fold until
2009 and 4.09- to 12.59-fold until 2011) and in food anaphylaxis in all age groups
(2.78-fold until 2009 and 8.74-fold until 2011). The incidence of anaphylaxis is
perceived as having increased in recent years, especially anaphylaxis caused by
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food and anaphylaxis affecting the pediatric population.
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In this article, we examine trends in admissions for anaphy-
laxis in the Spanish hospital system during the period 1997—
2011.

Materials and methods

The study was carried out using the Spanish Minimum Basic
Data Set (MBDS), which is a database created by the Span-
ish Ministry of Health. The system uses the codes of the
Spanish version of the International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-CM) (1), and
covers 99.5% of the Spanish population (2-4).

Possible cases of anaphylaxis were obtained from all dis-
charge diagnoses using two strategies. First, we chose ICD-9-
CM codes that were specifically associated with anaphylaxis
and causes of anaphylaxis. We also used codes related to the
causes of anaphylaxis and symptoms or signs of organs or
systems whose combination led us to select episodes that ful-
filled the criteria for the definition of anaphylaxis of the NI-
AID-FAAN (National Institute of Allergy and Infectious
Disease/Food Allergy and Anaphylaxis Network) Symposium
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(5) following a strategy adapted from Harduar-Murano et al.
(6).

Temporal trends were calculated using Poisson regression
models. We report temporal trends only for the period 1998-
2011, given that the Spanish National Institute of Statistics
did not report data for the year 1997. The study was
approved by the Clinical Research Ethics Committee of Hos-
pital Universitario Fundaciéon Alcorcén (number 12/103).

Results

During the study period, 11 336 records from the MBDS
met our inclusion criteria (1.75 per 100 000 person-years
[95%CI, 1.64-1.86]). Males accounted for 53% of patients,
and the mean age was 47.5 years (IQR, 27-70 years).

The three most frequent causes of anaphylaxis were drugs
(42.48%), unknown causes (30.59%), and foods (19.64%).
For all causes, at least 93% of cases were identified using
specific ICD-9-CM codes for anaphylaxis. The three most
frequently involved foods were milk, eggs, and fish, which
accounted for 50% of admissions due to food anaphylaxis.
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Four different classes of drugs (beta-lactam antibiotics, NSA-
IDs, antineoplastic drugs, and diagnostic drugs) accounted
for 73% of admissions due to anaphylaxis.

According to a Poisson regression model, the incidence of
admissions for anaphylaxis increased 1.89-fold (89%) during
the 14 years of the study (P <0.001) (Table 1). Higher
admission rates were recorded for males than for females
(IRR 1.1; 95% CI, 1.06-1.14; P < 0.001).

As for the distribution of incidence between age groups, an
abrupt and unexpected increase was observed in 2010 and
2011 in the 0- to 14-year groups (1.65- to 3.22-fold until 2009
and 4.09- to 12.59-fold until 2011) (Fig. 1). Until 2011, sig-
nificant increases were observed in all age groups, although
the largest increases were in patients aged <I5 years (in
descending order, 5- to 9-year group, 10- to 14-year group,
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and 0- to 4-year group). These increases were much smaller if
the years 2010 and 2011 were excluded (Fig. 1).

We observed increases in the incidence of admissions for
anaphylaxis due to food, drugs, or unknown causes, the
highest increase being recorded for food anaphylaxis (2.78-
fold until 2009 and 8.74-fold until 2011). The marked
increase in 2010 and 2011 was only observed in food anaphy-
laxis.

Data from 1998 to 2011 show that the incidence of admis-
sions for food anaphylaxis increased for all age groups. The
huge peak observed in 2010 and 2011 in the overall incidence
of admissions due to anaphylaxis was also observed for food
anaphylaxis in the 0- to 14-year group (Fig. 1).

The highest increases in the incidence of admissions for
anaphylaxis (>8-fold) were observed—in descending order—

Table 1 Rates adjusted to year 2004 of anaphylaxis admissions in the general population (women, men, and the three principal causes of

anaphylaxis)
Total population: Adjusted rates per Males: Adjusted rates per 100 000 Females: Adjusted rates per 100 000
Total 100 000 person-years person-years person-years
Population
Adjusted  95% ClI  95% CI Adjusted  95% ClI  95% CI Adjusted  95% ClI  95% CI
Year N N rate Lower Upper N rate Lower Upper N rate Lower Upper
1998 39 852 649 528 1.35 1.35 1.36 270 1.41 1.40 1.41 258 1.30 1.30 1.31
1999 40 202 159 572 1.44 1.44 1.44 299 1.54 1.53 1.55 273 1.34 1.34 1.35
2000 40 499 789 569 1.42 1.42 1.43 314 1.60 1.60 1.61 255 1.25 1.25 1.26
2001 41 116 841 628 1.54 1.54 1.55 329 1.65 1.64 1.66 299 1.44 1.44 1.45
2002 41 837 895 646 1.55 1.55 1.56 341 1.67 1.66 1.67 305 1.44 1.44 1.45
2003 42 717 064 683 1.61 1.60 1.61 375 1.79 1.79 1.80 308 1.43 1.42 1.43
2004 43 197 684 717 1.66 1.66 1.66 382 1.79 1.79 1.80 335 1.53 1.52 1.53
2005 44 108 530 755 1.71 1.70 1.71 378 1.73 1.72 1.73 377 1.69 1.68 1.69
2006 44 708 964 807 1.79 1.78 1.79 431 1.93 1.92 1.93 376  1.65 1.64 1.65
2007 45 200 737 771 1.69 1.68 1.69 410 1.82 1.81 1.82 361 1.56 1.56 1.57
2008 46 157 822 874 1.86 1.86 1.86 454 1.95 1.95 1.96 420 177 1.77 1.78
2009 46 745 807 971 2.03 2.03 2.04 527 2.22 2.22 2.23 444 1.85 1.84 1.85
2010 47 021 031 1181 2.43 2.42 2.43 631 2.63 2.62 2.64 550 2.23 2.22 2.23
2011 47 190 493 1180 2.38 2.38 2.39 638 2.61 2.60 2.62 542  2.16 2.16 2.17
Foods Drugs Unknown causes
Adjusted 95% ClI 95% ClI Adjusted 95% Cl 95% ClI Adjusted 95% ClI 95% ClI
Year N rate Lower Upper N rate Lower Upper N rate Lower Upper
1998 65 0.16 0.16 0.16 248 0.64 0.64 0.64 160 0.41 0.40 0.41
1999 69 0.17 0.17 0.17 285 0.72 0.72 0.72 159 0.40 0.39 0.40
2000 83 0.21 0.21 0.21 244 0.61 0.60 0.61 195 0.49 0.49 0.49
2001 100 0.25 0.25 0.25 308 0.75 0.75 0.76 160 0.39 0.39 0.40
2002 78 0.19 0.19 0.19 300 0.72 0.72 0.72 217 0.52 0.52 0.53
2003 81 0.19 0.19 0.19 247 0.58 0.58 0.58 287 0.68 0.67 0.68
2004 84 0.19 0.19 0.20 274 0.63 0.63 0.64 296 0.69 0.68 0.69
2005 121 0.27 0.27 0.27 257 0.58 0.58 0.58 327 0.74 0.74 0.74
2006 122 0.27 0.27 0.27 280 0.62 0.62 0.62 351 0.78 0.77 0.78
2007 127 0.28 0.28 0.28 360 0.79 0.78 0.79 236 0.52 0.52 0.52
2008 195 0.41 0.41 0.41 384 0.82 0.82 0.82 245 0.52 0.52 0.53
2009 184 0.38 0.38 0.39 452 0.95 0.94 0.95 267 0.56 0.56 0.56
2010 463 0.93 0.93 0.93 453 0.95 0.94 0.95 220 0.46 0.46 0.46
2011 411 0.82 0.81 0.82 507 1.03 1.03 1.04 211 0.43 0.43 0.44
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Incidence rates in anaphylaxis admissions
in Spain 1998-2011

Incidence rates in drug anaphylaxis admissions
in Spain 1998-2011
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Incidence rates in food anaphylaxis admissions
in Spain 1998-2011
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Figure 1 Increases in anaphylaxis admissions rates in Spain (1998-2011) in different age groups for all patients (A), for drug anaphylaxis (B),

and for food anaphylaxis (C).

for eggs, milk, peanuts, and tree nut or seeds. The increase in
admissions for egg anaphylaxis in 2010 and 2011 was parallel
to the increase in overall anaphylaxis and food anaphylaxis.

The age group with the highest incidence of admissions for
drug anaphylaxis during 1998-2011 was patients aged
>49 years. Increases in admissions for drug anaphylaxis were
significant—in descending order—in the 10- to 14-year group,
>75-year group, 15- to 49-year group, and 50- to 74-year
group (Fig. 1).

The highest increases in incidence were observed for other
antibiotics (3.75-fold), general anesthetics (3.06-fold), antican-
cer drugs (2.33-fold), and diagnostic agents (2.01-fold). Peni-
cillin was the only drug family for which admissions
decreased.

Discussion

Findings similar to ours have been reported elsewhere (UK,
Australia, and USA) (7-10), albeit with some differences (8-
10). The results reported from an American series (9) and
from an Australian series (10) show that the increases in
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admissions for anaphylaxis due to peanut are higher than
those for anaphylaxis due to cow’s milk, even in the youngest
age group (0—4 years). In contrast, the highest increases in
our series were in hen egg and cow’s milk anaphylaxis and in
the 5- to 9-year age group. Differences in the epidemiology
of peanut allergy between countries could help explain the
differences between our findings and those of the American
and Australian studies (9-13).

An unexpected finding was the marked increase in admis-
sions due to food anaphylaxis—mainly egg—in the 0- to
14-year group in the years 2010 and 2011. In many Spanish
hospitals, programs for induction of tolerance to cow’s milk
and hen egg have recently been developed in young patients.
Anaphylaxis induced with these programs could have been
recorded during admission, thus explaining the huge increase
in the 5- to 9-year group.

Some of the trends we observed have alternative explana-
tions, such as changes in awareness of the presence of the ill-
nesses and in diagnostic practices (7, 14). A limitation of our
study is the absence of validity. Walsh et al. (15), who used an
algorithm with a strategy similar to ours, found a positive
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predictive value for /CD-9-CM codes of 63.1% and a wide vari-
ability between the 5 health organizations that provided patient
records (from 48.1% to 78.9%), thus raising the question of
whether the validity of a specific algorithm can be extrapolated.

In conclusion, the most remarkable finding in our study
was an increase in the frequency of admission due to anaphy-
laxis (1.89-fold) in Spanish hospitals during the study period
(1998-2011), particularly in patients aged 0-14 years and in
food anaphylaxis. The highest increases in the pediatric pop-
ulation were observed for food anaphylaxis.
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