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Background. Angioedema is the most common acute allergic presentation to emergency centres (EC), with hospitalisation rates increasing
in high-income countries. Angioedema can complicate with life-threatening laryngeal obstruction. There are no local data; therefore, we
aimed to characterise acute angioedema cases presenting to ECs and develop a simple management algorithm.

Objective. To characterise the clinical presentation, management and outcomes of acute angioedema cases presenting to ECs. Based on
these findings, we developed a management algorithm for acute angioedema to improve the care of acute angioedema in South Africa (SA).
Methods. We conducted a retrospective folder review of all patients admitted to Groote Schuur Hospital (tertiary) and Mitchells Plain
District Hospital (secondary) ECs from 1 June 2018 to 31 June 2020. Using ICD-10 coding, folders of adults >18 years with possible
angioedema presenting to the ECs were screened. An allergist extracted demographics, medical history, management and outcome data for
each angioedema event.

Results. A total of 142 acute angioedema episodes were included, with a median (interquartile range) age of 42 (28 - 58) years, and 62%
of patients were female. The majority (124/142, 87%) of acute angioedema EC presentations involved swelling above the shoulders, with
airway involvement in 20 (14%) patients, with two patients requiring intubation. Nineteen (13%) patients required admission, with five
(26%) admitted to high care/intensive care. Drug-induced angioedema was the most common cause, with 64/142 (45%) linked to a
known offending drug, 42/64 (65.6%) being angiotensin-converting enzyme inhibitor (ACE-I). Critical information to guide angioedema
management, including past personal/family allergy history, and duration of angioedema prior to EC visit, was not recorded in 64.7% and
37.8% of EC records, respectively. Unnecessary treatment with corticosteroids or antihistamines occurred in 19/53 (36%) and 16/53 (30%)
cases with bradykinin-mediated angioedema ACE-I angioedema and hereditary angioedema). Overall, only 36/142 (25%) of angioedema
patients were connected to allergy care.

Conclusion. Angioedema is the most common allergy presentation to two ECs in Cape Town, SA. Bradykinin-mediated angioedema
secondary to ACE-I therapy is the single most common offender, and was not appropriately managed in more than a third of cases. Based on
these findings, we have developed a management algorithm that easily stratifies patients into bradykinin or mast cell-mediated angioedema
with a step-by-step management approach that is applicable to the SA context. Ongoing awareness and education on allergy emergencies
are required to ensure accurate diagnosis of less common causes of angioedema (particularly bradykinin-mediated angioedema) and linkage
to allergy specialist care.
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Angioedema is paroxysmal, localised and self-limiting swelling of the ~ angioedema can result in life-threatening laryngeal oedema and

subcutaneous and/or submucosal tissue due to a temporary increase
in vascular permeabilty.!"! The number of acute angioedema cases in
high-income countries (HICs) is increasing.”! However, there is a
paucity of data regarding the epidemiology of angioedema in Africa.
This is concerning, given that persons of African ancestry are three
to five times more likely to have angiotensin converting enzyme
inhibitor (ACE-I) angioedema."!

The aetiology of angioedema is complex, but in the emergency
setting attempting to distinguish bradykinin (BK)-mediated from mast
cell (MC)-mediated angioedema is important, as acute management
differs. MC-mediated angioedema is responsive to treatment with
corticosteroids and antihistamines, while BK-mediated angioedema is
not responsive to these drugs, but does improve after administration
of fresh frozen plasma, bradykinin receptor antagonists and kallikrein
inhibitors.!! Delays in recognising and treating BK-mediated

potentially death, which is particularly tragic among patients with
known BK-mediated angioedema diagnoses, such as type 1 hereditary
angioedema (HAE). If untreated, laryngeal angioedema has a mortality
rate of 25%, and up to 40% in HAE." Several easily acquired clinical
features can help guide emergency treatment, including a known
diagnosis or family history of HAE, the prescription of an offending
drug, e.g. ACE-], angioedema without urticaria (or other features of
anaphylaxis), or exposure to a known allergen in atopic individuals
(Fig. 1).256]

Africa faces a growing epidemic of hypertension, with the
prevalence of hypertension in South Africa (SA) estimated to be
18.9%."! ACE-1 are affordable drugs used globally for the treatment of
cardiovascular and renal disease and are a mainstay of hypertension
treatment in low- and middle-income countries (LMICs). Although
there are other drugs (e.g. non-steroidal anti-inflammatory drugs
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Incorrectly coded n=28
Deferred to another facility n=1

Missing clinical notes n=11
Duplicate entry n=1

Total EC admissions >18 years old
N=145 090 1 June 2018 - 30 June 2020
GSH n=65 856 (45%);

MPDH n=79 234 (55%)

265 coded as ICD-10T78.3/178.4
GSH n=144 (54%; MPDH n=121 (46%)

224 acute allergy cases

142 cases involving acute angioedema
GSH n=187 (61%; MPDH n=55 (39%)

Unable to classify due to insufficient
information, n=I8 (12.7%)

BK-mediated acute angioedema,
n=53 (37%)

v v

ACE-1 angioed

HAE,
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v
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n=3
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with identified

Angioedema
with urticaria,
n=26

trigger,
n=33

Fig. 1. Consort diagram. (EC = emergency centre; GSH = Groote Schuur Hospital; MPDH = Mitchells Plain District Hospital; BK = bradykinin; MC = mast
cell; HAE = hereditary angioedema; ACE-I = angiotensin-converting enzyme inhibitor.)

(NSAIDs)) that cause angioedema, ACE-I are the most common.
ACE-I angioedema is also the most common BK-mediated
angioedema, occurring in up to 1% of patients prescribed an ACE-I,
and accounts for ~30% of acute BK-mediated angioedema in HICs."?!
Risk factors for severe ACE-I angioedema include older age, obesity,
hypertension, diabetes, dyslipidaemia and smoking.**¢ We decided
to evaluate the burden of ACE-I angioedema, and the characteristics
and management of acute angioedema presenting to SA Emergency
Centres (ECs), given this increasing ACE-I use and paucity of data
from LMICs and Africa in particular.

Methods

This study is a retrospective folder review of all EC admissions =18
years between June 2018 and June 2020 at Groote Schuur Hospital
EC (GSH) and Mitchells Plain District Hospital EC (MPDH)
(Fig. 1), and was approved by the University of Cape Town Human
Research Ethics Committee as part of the Angioedema Biomarkers
in Africa (ABA) study (ref. no. 057/2020). The Western Cape
Government official electronic patient tracking and registration
database, Hospital and Emergency Centre Tracking Information
System (HECTIS), was used to identify patients that were coded
T78.3 (angioneurotic oedema) and T78.4 (allergy unspecified) by the
International Classification of Diseases 10 (ICD-10). Two allergists
reviewed HECTIS data and patient folders. Two ECs were selected:
these sites utilise HECTIS, have a high admission rate, and are
respectively a secondary and tertiary care centre. MPDH is a 230-bed
district level facility located 32 km from the Cape Town city centre.
It serves a population of approximately 600 000, and is referral
facility for all local primary care facilities. MPDH EC is one of the
busiest in SA, and monthly there are 4 500 EC presentations. GSH is

a 900-bed tertiary referral centre that serves the Cape Town Metro
health district (population ~4 801 000)® and the West Coast district
(population ~400 000).”) The GSH medical EC has up to 3 000
admissions per month, with a separate trauma unit that has up to
1 000 admissions per month. These centres serve a large community,
in which the predominant racial group is the SA coloured population
(SAC), followed by black, white and other racial groups. Angioedema
is more common in patients with African ancestry, hence self-
reported race was assessed.

Data were extracted for each acute angioedema episode, including
patient demographics, clinical presentation, documented medical
and allergy history, admission details, pharmacological and non-
pharmacological treatment and discharge details. Angioedema was
defined as paroxysmal, localised and self-limiting swelling of the
subcutaneous and/or submucosal tissue, due to a temporary increase
in vascular permeability. Anaphylaxis was defined based on the
recent World Allergy Organisation Guidelines!!” as the presence
of urticaria or angioedema, with either cardiac, respiratory, or
gastrointestinal disturbances. Intubation included any attempts at
intubation, whether direct, endoscopic, or surgical.

Results

A total of 224 events were coded T78.3/T78.4 on HECTIS by
ICD-10 in patients >18 years. Of these 265 events, 142 (61.5%)
presented with angioedema (Fig. 1, Table 1). Using the information
available, patients could be split into BK-mediated (37%, 53/142) or
MC-mediated angioedema (50%, 71/142); 12.7% (18/142) patients
had insufficient information or features to classify. The median
(interquartile range (IQR)) age was 42 (28 - 58) years overall, with
a significantly higher median age among BK-mediated angioedema
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Table 1. Description of cohort and characteristics of presentation

Bradykinin-mediated Mast-cell mediated Unclassifiable,
Characteristic Total, n=142 angioedema (ACE-I, HAE), n=53 angioedema, n=71 n=18
Female 88 (62.4) 37 (69.8) 36 (50.7) 15 (83.3)
Age, median (IQR) 42 (28 - 58) 57 (43 - 67) 35 (25 - 48) 35 (22 - 48)
Race, 1 (%)

Black 51 (35.9) 19 (35.8) 24 (33.8) 8 (53.3)

White 8 (5.7) 1(1.9) 6(8.5) 1 (5.6)

SAC 81 (57.4) 32 (60.4) 41 (57.7) 8 (53.3)

Other 2 (1.4) 1(1.9) 0 1(5.6)

Past medical history, n=114; n (%)

No past medical history 23 (20.2) 3 (6.5) 17 (30.9) 3 (16.7)

Hypertension 55 (48.2) 37 (80.4) 16 (29) 2 (11.1)

Elevated cholesterol 18 (15.8) 12 (26) 5(9.1) 1(5.6)

Diabetes mellitus 19 (13.3) 11 (23.9) 5(9.1) 3 (16.7)

HIV 11 (9.6) 7 (15.2) 3 (5.4) 1 (5.6)

Cardiac disease 7 (6.1) 3 (6.5) 4(7.2) 0

Other 31 (27.1) 11 (23.9) 15 (27.2) 1(5.6)

Past allergy history, n=50; n (%)

Known to allergy clinic 14 (28) 3 (10) 1(2) 1(5.6)

Atopy 32F (66) 9 (30) 20 (40) 3 (16.7)

Previous AE 11 (22) 5(16.7) 6 (12) 0

Hereditary AE 11 (22) 11 (36.7) 0 0

Asthma 8 (16) 2(6.7) 4(8) 2 (11.1)

Allergic rhinitis 2 (4) 0 2 (4) 0

Allergies 15 (30) 4(13.3) 9 (18) 2(11.1)

Timing from onset of AE to presentation to hospital 12 (5 - 24) 12 (6 - 43) 9(4-24) 24 (12 - 24)
(n=87); hours, median (IQR)
Areas of angioedema, n (%)

More than one area of AE 50 (35.2) 19 (35.8) 27 (28) 4(22.2)

Above the shoulders AE 124 (87.3) 45 (84.9) 63 (88.7) 16 (88.9)

Airway involvement 20 (14) 10 (18.9) 8 (11.3) 2 (11.1)

Periorbital 21 (14.8) 3 (5.7) 15 (21.1) 3 (16.7)

Lips 46 (32.4) 18 (34) 20 (28.2) 8 (53.3)

Tongue 48 (33.8) 29 (54.7) 15 (21.1) 4(22.2)

Face 52 (36.6) 14 (26.4) 33 (46.5) 5 (27.8)

Pharynx 11 (7.7) 4 (7.6) 6 (8.5) 1(5.6)

Neck 7 (4.9) 2 (3.7) 5(7) 0

Limbs 1(0.7) 0 0 1(5.6)

Hands 7 (4.9) 0 6 (8.5) 1(5.6)

Abdomen 4(2.8) 4 (7.6) 0 0

No information 6(4.2) 4 (7.6) 2(2.8) 0

Identified trigger, n (%)

Drug 64 (45) 42 (79.2) 19 (26.8) 0
ACE-I 42 (28.9) 42 (79.2) 0 0
NSAID 11 (7.7) 1(1.9) 9 (12.7) 0
Antibiotics 6 (4.2) 0 6 (8.5) 0
Other 3(2.1) 0 3(4.2) 0
Unknown 2 (1.4) 0 1(1.4) 0

Using ACE-I at the time 42 (29.6) 42 (79.2) 0 0

Food 26 (18.3) 2(3.7) 24 (33.8) 0

Insect sting 6(4.2) 0 5(7) 0

PPD hair dye 4(2.8) 1(1.9) 4 (5.6) 0

Radiocontrast 2 (1.4) 0 2(2.8) 0

Other 8 (5.6) 3(5.7) 2(2.8) 0

No information 25 (17.6) 3 (5.7) 4 (8) 18 (100)

ACE-I = angiotensin-converting enzyme inhibitor; HAE = hereditary angioedema; IQR = interquartile range; SAC = South African Coloured; AE = angioedema; NSAID = non-steroidal anti-

inflammatory; PPD = paraphenylenediamine.
No information available, n=28.

Missing, n=5.

Diabetes type 1, n=1; diabetes type 2, n=15.

Other medical illnesses, values <5%, included: chronic obstructive lung disease, n=2; chronic back pain, n=1; chronic renal failure, n=2; current tuberculosis (TB), n=1; depression, n=1; epilepsy,
n=1; gastro-oesophageal reflux, n=2; gestational diabetes, n=1; gout, n=1; heroin user, n=1; hypothyroidism, n=2; lung cancer, n=1; peptic ulcer disease, n=1; previous TB, n=3; osteoarthritis,
n=1; polycystic ovarian syndrome, n=1; renal transplant, n=1; rheumatoid arthritis, n=1; subarachnoid haemorrhage, n=1; throat surgery, n=1; vascular disease, n=6.

No information available, =92 (bradykinin-mediated, n=23, mast cell-mediated, n=21) - if <5% not included in table: chronic spontaneous urticaria, n=0; urticaria, n=2; atopic dermatitis, n=1;
missing, n=9.

Allergies: drug allergy, n=6; food allergy, n=8; pet allergy, n=1.

Missing, n=10.

Other: tooth extraction, minor trauma, missed danogen prophylaxis, exercise, cannabis use.
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(57 (43 - 67) years v. 35 (25 - 48) years, p<0.001). Overall, there was
a female predominance of 62.4% (88/142), and the median age of
the cohort was 42 (IQR 28 - 58) years, with a similar distribution
across both facilities (Table 1). The most common self-reported
racial group was SAC at 57.4% (81/142), followed by black at 35.9%
(51/142), with no differences between BK and MC angioedema
groups. Isolated angioedema (without urticaria or anaphylaxis) was
the most common presentation at 73.9% (107/142). Overall, nine
patients presented with angioedema in the context of anaphylaxis
(6.3%, 9/142).

A possible allergen was identified in 71.8% of events (Table 1).
Drug-induced angioedema was most common at 45% (64/142),
with ACE-I being the single most common drug implicated (65.6%,
42/64), followed by NSAIDs (17.2%, 11/64) and antibiotics (9.4%,
6/64). Other triggers included foods in 18.3% (26/142), as well as bee
venom (6/142 (4.2%)), and paraphenylenediamine in hair dye 4/142
(2.8%). Information regarding the time from the start of angioedema
to hospital presentation was only available for 90 (63.4%) patients,
with a median (IQR) time of 12 (5 - 24) hours.

Overall, 50/142 (35.2%) patients had two or more swollen body
areas, with 124/142 (87.3%) presenting with swelling above the
shoulders. The most common sites of angioedema were the face, at
36.6% (n=52), the tongue, at 33.8% (n=48), and the lips, at 32.4%
(n=46). Four of the HAE patients presented with isolated bowel
angioedema. A total of 20 (14%) patients had airway angioedema,
with 2 requiring intubation. There were no deaths. Acute infective
illness was the most common contributing factor (22/142, 15.5%),
with 6 patients (4.2%) having a newly diagnosed chronic illness.

Allergy history was poorly documented, with information available
for only 35.2% of the cohort. In the overall cohort, 33/50 patients
(66%) had atopy, with a higher number of atopic patients in the
MC-mediated than the BK-mediated groups, although the difference
was non-significant (40% (20/50) v. 30% (9/30), respectively) (p=1.8).

Table 2. Treatment and disposition

The most common diagnoses were a history of previous allergies
15/50 (30%) angioedema 11/50 (22%) and HAE 11/50 (22%).
More information was available for general medical history with
data for 114 (80.2%) patients. The most common comorbidity was
hypertension (n=55, 48.2%) followed by elevated cholesterol (n=18,
15.8%), with 11 patients having HIV (9.6%). There was a higher
number of medical comorbidities in the BK-mediated angioedema
group compared with the MC-mediated group.

The most used medications were oral antihistamines (59.2%,
84/142), corticosteroids (50%, 71/142; oral corticosteroids 25.3%
(36/142); intravenous corticosteroids 24.6% (35/142)) (Table 2).
Adrenaline was administered to 19% of patients, but only one patient
received adrenaline on discharge. A total of 19 (13.4%) patients were
admitted, with 5 (26.3%) admitted to a high care unit or intensive
care unit (ICU), 11 (57.9%) admitted to the EC short-stay ward
and 3 (15.8%) admitted to general medical wards. Only 25.4% of
patients were referred to the Allergy Clinic, with only 3/11 of the
patients with recurrent angioedema referred. Importantly, no patients
with suspected anaphylaxis had a mast-cell tryptase measurement
performed.

Description of ACE-I angioedema patients

Overall, 42 patients had ACE-I angioedema. In keeping with the
overall cohort, the majority of these were female (1=27, 64.3%).
However, this group was older than the overall cohort, with a
median (IQR) age of 61 (50 - 68) years. The most commonly
self-reported race was SAC (n=22, 53.7%), but there was a larger
proportion of black African patients in this group compared with
the overall cohort (18/42, 41.5% and n=51, 31.9%, respectively).
This group had the most comorbidities, including hypertension
(87.8%, 37/42), hypercholesterolaemia (29.3%, 12/42) and diabetes
(26.2%, 11/42). One patient was known to the allergy clinic, and
only two patients had a history of allergic disease (asthma, 4.8%),

Mast-cell mediated
angioedema,

Bradykinin-mediated

Total, angioedema, Unclassified,

Treatment n =142, n (%) n=53, n (%) n=71,n (%) n=18, n (%)
Medication
Intubation 2 (1.4) 1(1.9) 1(1.4) 0
Antihistamines 84 (59.2) 16 (30) 59 (83) 9 (50)
Corticosteroids 71 (50) 19 (35.8) 44 (62) 8 (44.4)
Adrenaline 27 (19) 8 (15.1) 17 (23.9) 2 (11.1)
Nebulised short-acting beta agonist 15 (10.6) 3(5.7) 11 (15.5) 1(5.6)
Recombinant C1 esterase inhibitor 3(2.1) 3(5.7) 0 0
FEP and FDP 17 (12) 14 (26.4) 3(4.2) 0
No information available 11 (7.7) 7 (13.2) 3(4.2) 1(5.6)
Admission, n=138
Not admitted 115 (80.9) 39 (67.9) 60 (84.5) 16 (88.9)
Admitted 19 (13.4) 6 (11.3) 7 (9.9) 0
EC short-stay ward 11 (7.7) 2 (3.7) 4 (5.6) -
General medical ward 3(2.1) 3(5.7) 0 -
HCU or ICU 5(3.5) 1(1.9) 3(4.2) -
Duration of admission, days median (IQR) 1(1;2) 1.5 (15 6) 1 day, n=2; 13 days, n=1  No information
Discharge actions
Referred to allergy clinic 36 (25.3) 19 (35.8) 13 (18.3) 4(22.2)
Adrenaline autoinjector prescribed on discharge 1 (0.7) 0 1(1.4) 0
Offending agent (e.g. ACE-I) discontinued 24 (16.9) 21 (39.6) 3(4.2) No information

FFP = fresh frozen plasma; FDP = freeze-dried plasma; EC = emergency centre; HCU = high care unit; ICU = intensive care unit; IQR = interquartile range; ACE-I = angiotensin-converting
enzyme inhibitor.
Missing, n=2.
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but six patients (14.6%) had previously had angioedema while
on an ACE-I and the drug was not discontinued. Information
regarding contributing factors for acute angioedema was available
for 23/42 patients (56.1%), with four patients having an acute illness
(congestive cardiac failure, acute COVID-19 infection, bacterial
pharyngitis and gastroenteritis), and another four having a newly
diagnosed chronic illness (hypertension, HIV, HIV-associated
nephropathy and lung cancer), with one patient using additional
over-the-counter medication, namely aspirin). The time since
starting an ACE-I was poorly documented and information was
only available for 12 patients. The median time in days from
initiation of an ACE-I to onset of angioedema was 14 days, with a
wide IQR of 5 - 758. The time from symptom onset to presentation
at a healthcare facility was prolonged at 12 (IQR 5 - 25) hours,
which is similar to the overall cohort. Overall, 17/42 (41.46%) of
these patients had more than one area of angioedema, with 38/42
(92.7%) having above-the-shoulder swelling, and 9/42 (22%) having
airway angioedema (one patient required intubation, and there were
no deaths). Seven patients (16.7%) required adrenaline for airway-
threatening angioedema. Six patients (14.6%) received fresh frozen
plasma, and no patients received bradykinin receptor antagonists.
Inappropriately, 17 (40.5%) patients received corticosteroids, with
15 (36.5%) also inappropriately receiving oral antihistamines.
Information regarding change in antihypertensive treatment was
available for 33 (80.5%) patients: 20/33 (60.6%) were switched from
ACE-I to alternative treatment (calcium channel blocker n=12,
angiotensin receptor blocker n=10, thiazide n=2, spironolactone
n=1, >1 agent n=3). Of concern, two patients were continued on
an ACE-I despite documented ACE-I angioedema. A total of six
(14.6%) patients were admitted: ICU n=1 (2.4%), EC short-stay
ward n=2 (4.9%), general ward n=3 (7.3%). The median duration

of admission was 2 days (IQR 1 - 5.75). Only eight (19.5%) patients
were referred to the allergy clinic, with 31/42(75.6%) patients
having no follow-up plan.

Description of HAE patients

There were 11 patients in the cohort with HAE, and all presented
to GSH. The majority were female (90.9%,10/11) and all were SAC.
Eight attacks were spontaneous, with three patients having triggers
(minor trauma, missed androgen treatment, and consumption of
monosodium glutamate in patient with known allergy). Four patients
(36.4%) had isolated bowel angioedema, and six (54.5%) had swelling
above the shoulder. None of the patients had airway compromise and
none required intubation. The time in hours from onset of angioedema
to presentation was longer in the HAE group than in the other groups,
with a median (IQR) of 24 (15 - 48) hours. Overall, seven patients
(63.6%) were on danogen prophylaxis. Three patients (27.2%) were
treated erroneously — two received corticosteroids, and another oral
antihistamine. Only three patients received recombinant C1 inhibitor
concentrate, and none received a bradykinin 2 receptor antagonist
despite availability at GSH. The majority were treated with fresh frozen
plasma (63.6%, 7/11) and freeze-dried plasma (9%, 1/11).

Discussion

Angioedema is the most common allergy presentation to ECs
in Cape Town, SA, with BK-mediated angioedema secondary to
ACE-T therapy being the single most common offender. Critically,
past medical history and basic clinical features to allow differential
treatment of BK- and MC-mediated forms of angioedema were not
documented, with resultant unnecessary or incorrect treatments.
Ongoing awareness and education on allergy emergencies are
required to ensure accurate diagnosis of less common causes of

Call for help
Follow difficult airway algorithm
Once airway is secure continue algorithm

Known HAE?
Personal or family history of AE?

HAE - ACE-I - acquired AE
Treat as BK-mediated AE
1. Stop ACE-|, replace with alternative agent*
2. Consider BK 2 receptor antagonist (Icatibant) or
recombinant C1 inhibitor (Ruconest)
- discuss with allergist
3. FFP 20 mL/kg if specialist medications not available
4.Take C4 as screening test

ACE-l inhibitor

Possible acquired AE

Prior to discharge: refer to allergist/internal medicine

Patient presents with AE

Is the airway secure?

Is there multisystem involvement?
Urticaria, bronchospasm, hypotension,
nausea, vomiting, abdominal pain

Establish diagnosis

Are they taking medication?

Is there underlying pathology?
E.g. malignancy

* When in doubt, call the Angioedema Hotline: 082 091 5684

Treat as anaphylaxis per algorithm
Do mast-cell tryptase test

Prior to discharge:
1. Refer to allergist/internal medicine
2. Prescribe adrenaline
3. Give allergy action plan

Is there urticaria?
Is there a known or suspected allergen?

Treat as MCAE
1. Antihistamines
2. Corticosteroids
3. Adrenaline if needed

NSAIDs

Prior to discharge
1. Refer to allergist/internal medicine
2. Prescribe adrenaline (vial or autoinjector)
3. Give allergy action plan

*Note: If patient has had previous ACE-I AE then there is
a9-17% chance of recurrent AE when using ARB

Fig. 2. Suggested management algorithm for acute angioedema in South Africa. (HAE = hereditary angioedema; ACE-I = angiotensin-converting enzyme
inhibitor; AE = angioedema; BK = bradykinin; FFP = fresh frozen plasma; NSAIDs = non-steroidal anti-inflammatory drugs; MCAE = mast cell-mediated

AE; ARB = angiotensin receptor blocker.)
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. Does the patient have angioedema with urticaria
and/or cardiovascular/respiratory/gastrointestinal
involvement?

If yes, first treat as anaphylaxis, then move to
the mast-cell mediated angioedema algorithm
and take a mast-cell tryptase sample.

. Does the patient use or have they used an
ACE-| for the last 3 months?
If yes, move to the BK-mediated angioedema
pathway.

. Does the patient have a personal or family
history of angioedema?
If yes, and the patient has isolated angioedema
(no hives, no other system involvement) then
move to the BK-mediated angioedema pathway

. Does the patient have an atopic disease?
E.g. asthma, atopic dermatitis, drug allergy,
food allergy, pet allergy.

. Ask about possible triggers: aeroallergens,
foods, medication (don't forget over-the-counter
preparations), pets, insect bites, radiocontrast.

. Ask about possible cofactors that can affect
presentation: ACE-I, NSAID and betablocker use,
recent exercise, recent alcohol consumption,
menstruation, recent acute illness, recently
diagnosed chronic illness.

Fig. 3. Important questions to consider when taking an allergy history.
(ACE-1 = angiotensin-converting enzyme inhibitor; BK = bradykinin;
NSAID = non-steroidal anti-inflammatory drug.)

angioedema (particularly BK-mediated angioedema) and linkage to
allergy specialist care.

In North America, the burden of acute angioedema has been
increasing, and between 12% and 30% of cases are due to ACE-1.%
Globally, the overall mortality rate due to acute angioedema is low,
but hospitalisations and complications due to angioedema have been
increasing,"” In comparison, our ACE-I angioedema rate is 28.9%.
Both SA and North American ACE-I angioedema cohorts were older,
mostly female, had a high percentage of Africans, and had more
comorbid illnesses.>'? In the present study, most admissions were
to the EC short-stay ward and the EC-run high care unit, indicating
that acute angioedema places a large burden on ECs and staff. Allergy
history, presentation and identification of potential triggers were
poorly documented in EC clerking notes, with a large amount of
missing data (particularly regarding allergic comorbidities, co-factors
and timing of events). In addition, there was incorrect management of
BK-mediated angioedema with corticosteroids and antihistamines in
39.6% of this group (n=21/53). This highlights the need for improving
allergy teaching at the undergraduate and postgraduate level, as well as
improving guidelines for the acute management of angioedema in SA.

Globally, one in five individuals has an allergic disease, and this
number will rise, as the incidence of allergies and autoimmune
disease is increasing.!"® Allergology is a relatively new subspecialist

The South African
Angioedema
Hotline
082 091 5684

Do you have a patient with angioedema?

If you need assistance with:
Acute management
Investigation
Follow up
Tips and tools

Call or message us on the South African
Angioedema Hotline

Or via the Vula App: Groote Schuur Hospital
Allergology

jonny.peter@uct.ac.za
cascia.day@uct.ac.za

Q
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INSTITUTE

Supported by Takeda and the SAMRC
Angioedema Biomarkers in Africa Study

Fig. 4. The National Angioedema Hotline.

field and a scarce resource, with few trained allergologists in SA. The
World Allergy Organisation and the European Academy of Allergy
and Clinical Immunology have found that training gaps exist globally
at both undergraduate and postgraduate levels. These include:
angioedema, insect/food allergies, diagnostic testing and indications
for specialist referral."” Lombardi et al.¥ found that physicians
have very poor awareness of the side-effects of ACE-I, with only
31.9 - 40% of clinicians correctly answering survey questions.
These training gaps can be seen in this cohort in the sparsely
completed allergy history, and incorrect treatment of BK-mediated
angioedema. SA ECs are staffed by a variety of specialists from
internal medicine, family medicine and emergency medicine, as
well as trainee registrars, medical officers and interns. The variety of
clinical experience, and the distribution across different specialties
makes targeting teaching gaps challenging. Hence we have created an
algorithm for the management of acute angioedema in the SA setting
(Fig. 2) that can be utilised at any clinical skill level. This algorithm
distinguishes BK- from MC-mediated angioedema, and highlights
the differences in management and the treatment options available in
our setting. We have also highlighted important questions to ask in an
allergy assessment (Fig. 3). In addition, we have started the National
Angioedema Hotline to provide advice and assistance to clinicians
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managing these cases, particularly for junior clinicians in rural areas
(Fig. 4). It is critical that SA universities update their undergraduate
and postgraduate programmes to teach the management of allergic
conditions, management of allergic emergencies, and when to refer for
specialist opinion.

This is the first study to review the epidemiology and outcomes of
acute angioedema in SA. However, the study was limited to two ECs in
the Cape Town Metro and may not be a clear representation of acute
angioedema in SA. A larger, multicentre, national review is needed to
gain a deeper understanding of the epidemiology of angioedema in our
context. Globally, there is little information on angioedema in LMICs,
and future studies are advised. We relied on the correct ICD-10 coding
of events by clinicians and administration staff to identify acute events,
which is open to error. We also relied on the completeness of clerking
notes by clinicians for each event and, as has already been highlighted,
there were missing data regarding allergy history and presentation.

Angioedema is the most common allergy presentation to ECs in
Cape Town, with one to three cases per facility per week. BK-mediated
angioedema secondary to ACE-I therapy is the single most common
cause. Ongoing awareness and education on allergy emergencies are
required to ensure accurate diagnosis and management of angioedema
(particularly BK-mediated angioedema). Re-evaluation of allergy
teaching is needed, as well as improved linkage to allergy specialist
services.
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