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Angioedema (AE) is a sudden localized, subcutaneous or submucosal, swelling due to one of two
major possible mechanisms: mast cell induced (MC-AE) or bradykinin mediated (BKAE) “ 2. MC-AE may
be allergic or non-allergic (mast cell degranulation non-specific to the antigen). BKAE may be
hereditary, with (C1-INH-HAE) or without C1 inhibitor (C1-INH) deficiency. BKAE may also be acquired
with C1-INH deficiency (C1-INH-AAE), complicating some blood diseases, dysimmunities or be
iatrogenic, mainly due to angiotensin converting enzyme inhibitors (ACEi). While their clinical aspect is
similar, their treatment is radically different. Some AE remain idiopathic, whether of bradykinin
mediated, or mast cell induced secondary to unidentified mediators. There are no epidemiological
data comparing AE mortality according to the pathophysiological mechanism. Our objective was to
determine which etiology was the most common cause of death by asphyxia due to isolated head and

neck AE.

Methods:

We have retrospectively collected all recorded cases of fatal isolated asphyxiating AE in France
between 2000 and 2014 via death certificates registered by the Epidemiological Center for Medical
Causes of Death (CépiDC) and the national pharmacovigilance database (BNPV). We excluded AE
associated with another possible cause of death or with severe anaphylaxis (anaphylactic shock,
asthma attack). Each case was evaluated and classified according to the most likely etiological

mechanism: histamine, bradykinin, or indeterminate.
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CépiDC uses the 10th revision of the International Classification of Diseases (ICD-10) for the analysis
of death certificates. For each death, an initial cause and co morbidity are listed in chronological
order, using a specific code and free text. We used the following codes: D841: complement deficit: C1
inhibitor deficiency, hereditary angioedema; J384: laryngeal oedema: glottis / subglottis /
supraglottic; and T783: angioneurotic oedema, Quincke’s oedema.

Concerning pharmacovigilance data, all deaths with mention of angioedema, Quincke’s angioedema,
angioneurotic edema, or laryngeal edema were selected. Anonymized reports included place, age,
medical history, usual and introduced treatments, biological data and a summary of the episode

leading to death.

Cases were independently classified by three experts: two physicians from the National Angioedema
Reference Center (CREAK) and a Pharmacovigilance Unit pharmacist. In case of disagreement a
consensus was found for each case through collegial discussion. Different factors were taken into
consideration in determining the origin of the angioedema. Thus, among other things, we identified
the following elements in favor of BK: ACEi intake, BKAE family background, B hemopathy context....
Factors in favor of MC-AE were a history of drug hypersensitivity and recent / semi-recent allergenic
contact. The expert consensus proposed a likely cause of AE. Death rates were calculated using
annual French demographic data between 2000 and 2014 from the National Institute for
Demographic Studies. Lethality rates were estimated after a review of the literature, based on the

different prevalence of BKAE or MC-AE, and considered to be stable over time (table 1).

Results (table I1):

Data from the CépiDC corresponded to 888 cases. 439 cases were excluded because the AE was an
associated pathology but not a cause of death. 119 cases were not included due to possible other
cause of death. Concerning pharmacovigilance data, among 202 cases reviewed, 185 cases were not

included due to possible other cause of death. Five cases found in both registries (year, age and place
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of death) were considered only once for the analysis. Of the 1090 AE analyzed (202 in BNPV and 888
in Cépidc bases), only 342 were deemed as being the cause of death.

The overall mortality rate was very low (0.36 deaths per million inhabitants). Deaths due to BKAE were
more frequent, 0.14 /million compared to MC-AE , 0.09/millions. Based on lethality rates, BKAE has a
45-fold higher mortality risk than MC-AE. While MC-AE is the predominant cause of AE, it is rarely
fatal (lethality 0.05 %o). Deaths due to MC-AE were mainely related to an allergy. No case of chronic
urticaria or mastocytosis was found among the cases studied but two cases from the
pharmacovigilance database could evoke non-allergic MC-AE in view of delays of 2 hours between the

allergenic exposure and the reaction.

Discussion:

This is the first national study of fatal cases of isolated head and neck AE. Our overall mortality rate is
in line with the literature on this subject (0.30 deaths / million inhabitants between 1999 and 2010 in
the United States). The main limitation of this study is the large number of cases of indeterminate AE
(117). This is due to a possible lack of knowledge by physicians about the classification of AE, but also
to an ICD-10 for AE that is unsuited to current scientific advances. Thus, the absence of a specific
category for ACEi induced BKAE, could lead to these being classified artificially as AE with C1-inhibitor
deficiency or even with allergic cause. Similarly, the absence of a specific category for spontaneous
MC-AE in ICD-10 and the absence of obvious allergenic contact in 50% of the MC-AE in our study
guestions the mechanism of mast cell degranulation. Likewise, cases due to chronic spontaneous
urticaria could have been underestimated: some cases of isolated angioedema without wheals can be

part of chronic spontaneous urticaria.’
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In order to improve the validity of future studies, a prospective study of severe cases of asphyxiating
AE with systematic broad clinical and biological documentation (markers of allergy, mast cell
degranulation, exploration of C1 inhibitor deficiency) should be considered. Updating of the ICD is
planned for 2018. Basing ICD-11 on an exhaustive pathophysiological reasoned methodology for
angioedema would allow for more accurate epidemiological answers. Our study provides reassuring

evidence that non-allergenic MC-AEs are not deadly whereas BKAE are.
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Level of

evidence
: . 1: many studies with
Lifetime similar data
2: few studies but
pr(eval.ﬁ.nce concordant data Source data
.per r.m on between studies
inhabitants) 3: low level of
epidemiological
precision /
verification*
HAE 20 1 Prevalence of 1/50 000. *®
ACEi induced 489 ) 0.4 to 0.7% of patients exposed to ACEi will develop an AE. "®
AE
C1-INH-AAE 2 3 Estimated prevalence of 1/500 000. ?
Idiopathic
? Rare.
non MC-AE are
511
Total BKAE
(3%)
Allergic MC- 3300 3 Anaphylaxis affects 1.6% of the general population.10 50% to
AE 60% of cases of anaphylaxis develop upper airway AE.**
Spontaneous Spontaneous chronic urticaria affects about 1.8% of the
MC-AE 7020 2 general population and among them 33% have associated AE-
; urticaria and 6% have AE only .*?
Drug related . .
non-allergic 5 Absence of precise prevalence data on non-allergic AEs
MC-AE ' related to NSAIDs, contrast products, opiates, and antibiotics.
15820
Total MC-AE
(97%)

Table I: Prevalence of angioedema in the general population. Hypertension affects 31% of the French

population (National Health Nutrition Study 2014) and 28.7% of hypertensive patients are treated with

ACE inhibitors (French national social security data). The frequency of C1-INH-AAE has been evaluated

by several authors, with one case of AAE for 8 to 10 cases of hereditary angioedema (HAE).
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Indeterminate

BKAE MC-AE All AE
cause
Number o;(;:llejths 2000- 129 9% 117 »
(% of total AE retained) (37.7%) (28.1%) (34.2%)
Cases in CépiDC 117 93 115
Cases in BNPV 12 3 2
Mean number of
deaths/year 9 6 8 23
Specific rate of deaths /
million inhabitants 0.14 0.09 0.13 0.36
(95%Cl according to (0.06 - 0.26) (0.03-0.21) (0.05-0.25) (0.23-0.54)
Poisson distribution)
Lethality rate / 1000
s i e s | |
" ; (0.123-0.514) (0.002-0.013)
according to Poisson
distribution)
Percentage of patients
with at least one 51% 57 % 61 %
comorbidity
Average age of patients at 66 59 59 61
death
Percentage of men in each 70 % 63 % 63% 65%
group
104 cases: C1-INH- | 96 cases related to
HAE or C1-INH- allergy.
AAE Allergens involved:

Etiology of cases

23 cases: iatrogenic
(ACEi, ARA)

3 cases associated
with gammopathy

= Unknown (50)

"  Medication (18)

. Hymenoptera (16)

. Other unspecified
Chemical
substance (8)

=  Food (4)

Table Il: Deaths by bradykinin mediated angioedema, mast cell induced angioedema or indeterminate

mechanism between 2000 and 2014 in France. The calculation of 95%IC assumed that death and lethality

rates followed a Poisson law. Comorbidities were compared using a Chi’ test: there was no significant

difference between BKAE and MC-AE groups (p = 0.36). CépiDC: Epidemiological Center for Medical Causes of

Death BNPV: national pharmacovigilance database.
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