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Abbreviations: 38 

AAS7: angioedema activity score measured over 7 days 39 

ACE: angiotensin converting enzyme 40 

AECT: angioedema control test 41 

AH: antihistamine 42 

C1,2,3,4: 1
st

, 2
nd

, 3
rd

, 4
th

 component of the complement system 43 

EAACI: European Allergy and Clinical Immunology association 44 

GA²LEN: Global Allergy and Asthma European Network  45 

EDF: European Dermatology Forum 46 

HAE: hereditary angioedema 47 

Ig: Immunoglobulin  48 

NSAID: Nonsteroidal anti-inflammatory drug 49 

UAS7: urticaria activity score measured over 7 days 50 

UCT: urticaria control test 51 

sgAH second-generation antihistamine 52 

TPO: thyroid peroxidase 53 

WAO: World Allergy Organisation 54 

WHO: World Health Organization 55 
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Abstract 57 

Angioedema and urticaria affect people of all ages. Accurate diagnosis and optimum 58 

management is essential for healthy ageing. Older people continue to experience mast 59 

cell-mediated urticaria and angioedema, with a higher prevalence of autoimmune and 60 

lower prevalence of autoallergic disease. Bradykinin-mediated angioedemas are more 61 

common in the elderly because of their association with ACE inhibitor treatment. 62 

Acquired C1-inhibitor deficiency, another bradykinin-mediated angioedema, occurs 63 

predominantly in older people, while hereditary angioedema due to C1 inhibitor 64 

deficiency continues to cause symptoms, even in old age. Drug-induced angioedemas 65 

disproportionately affect older people, the most frequent users of ACE inhibitors, 66 

aspirin and non-steroidal anti-inflammatory drugs.  67 

Accurate diagnosis and targeted treatment prevents unnecessary morbidity and 68 

mortality.  Second generation antihistamines with omalizumab if required are effective 69 

and well tolerated in older people with mast cell-mediated urticaria. For bradykinin-70 

mediated angioedemas, these drugs are ineffective. C1 inhibitor replacement or 71 

blockade of kallikrein or the bradykinin B2 receptor of the contact pathway is required 72 

to treat hereditary angioedema and may be considered in other bradykinin-mediated 73 

angioedemas, if supportive treatment is insufficient. For aspirin-related angioedema 74 

and urticaria, alternative medications or, exceptionally, desensitization may be 75 

required. 76 
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Introduction 78 

 79 

With increased life expectancy and lower fertility rates, the population of older 80 

people is rapidly expanding in all but a handful of ‘outlier’ countries. The World Health 81 

Organization (WHO) estimates that the proportion of over 60s will have increased 82 

from 12% in 2015 to 22% in 2050
1
.   Although the majority of older people currently 83 

live in high-income countries, the rate of increase in the older population is greatest in 84 

middle and lower income countries. Healthy ageing, allowing older people to continue 85 

to contribute to society and to enjoy an independent life is therefore more important 86 

than ever.  87 

Treatment of elderly patients presents several challenges associated with age-related 88 

changes in physiology, pharmacokinetics, and pharmacodynamics.  Comorbidities are 89 

frequent, leading to increased risk of treatment-related adverse events, requiring the 90 

use of various drugs simultaneously and resulting in a greater chance of drug-drug 91 

interaction. Variations in drug absorption, distribution, metabolism, and excretion may 92 

additionally affect the safety profile of drugs in this population, particularly in rare 93 

diseases, where the number of older patients subject to formal study is likely to be 94 

low
2
.    95 

Chronic urticaria and angioedema syndromes can be long-term conditions. Over 10% 96 

of patients with chronic urticaria and 52% with autoimmune urticaria may require 97 

treatment for longer than 5 years
3,4

. Hereditary angioedemas are lifelong and 98 

prophylaxis may be required for decades. Adverse events from very long- term 99 

treatments are poorly studied for many drugs. Therapeutic decisions need to consider 100 

risks as well as benefits of long-term treatment, since any cumulative long-term effects 101 

are likely to manifest at an age of physical vulnerability and diagnostic challenge.  102 

Here we discuss the specific challenges of chronic urticaria and angioedema 103 

syndromes for the older population.  104 

 105 

Management of chronic spontaneous urticaria and mast cell driven angioedema in 106 

older people 107 

Chronic urticaria (CU), namely chronic spontaneous urticaria (CSU), affects 108 

mainly young adults but a significant proportion of patients are aged 65 years (4-109 
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18.1%)
5,6,7,8

. One Korean study found a second peak of CSU prevalence between 70 110 

and 79 years
9
. Estimated point prevalence after ≥60 years in the US was 0.23% (230 111 

cases/100.000 individuals)
10

. 112 

There are few studies concerning CSU in the elderly
11

. Compared with young 113 

adults, there is lower predominance of females
5,6,7

, shorter duration albeit with 114 

comparable severity, and less frequent association with angioedema or inducible 115 

urticaria
6,7,8

. Concerning comorbidities, there is less association with atopy but higher 116 

frequency of high blood pressure, diabetes and autoimmune thyroiditis
6,7,8

, diseases 117 

that may impact on treatment choice. Aggravation by NSAIDs is less frequent in the 118 

aging population
6,7

, but exacerbation by other drugs, such as opioids, is more 119 

frequently reported
8
. Significantly lower IgE and eosinopenia, and more frequent 120 

thyroiditis
8
, as well as other markers that suggest type IIb: autoimmune urticaria

12
, 121 

seem to affect preferentially older patients
13

.  122 

As in younger populations, CSU diagnosis is based on the clinical history of 123 

evanescent wheals and/or angioedema for more than six weeks. In this setting 124 

angioedema is not usually associated with upper airway, digestive or other internal 125 

swellings. In addition to the few recommended diagnostic tests (complete blood cell 126 

count, C-reactive protein and/or erythrocyte sedimentation rate, total serum IgE and 127 

IgG anti TPO)
14

, other laboratory investigations might be important in elderly patients 128 

in order to look for comorbidities and functioning of organs that may interfere with 129 

treatment protocols, e.g. renal and liver function. Particularly in the case of non-130 

pruriginous lesions, the diagnosis of urticarial vasculitis and Schnitzler syndrome 131 

should be excluded. Apart from skin biopsy, showing respectively, leukocytoclastic 132 

vasculitis or neutrophilic urticaria, additional testing for complement levels and serum 133 

electrophoresis is advocated
15,16,17

.  134 

As in younger populations, patient reported outcomes (PRO) should be used to 135 

assess disease activity and control, namely UAS7 (Urticaria Activity Score 7 days) and 136 

UCT (Urticaria Control Test) when urticaria predominates or AAS -Angioedema activity 137 

score - for 28 days and AECT - Angioedema Control Test when angioedema is 138 

associated
14

.  139 

In the management of CSU, including in this age group, it is often impossible to 140 

eliminate underlying causes and triggers are not easily avoided
14

 .It is necessary to 141 
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proceed to pharmacologic treatment with the aim of controlling symptoms until 142 

urticaria remits
14

. According to the current EAACI/GA²LEN/EDF/WAO guideline for the 143 

management of urticaria, all patient populations should be treated according to the 144 

same proposed algorithm: second-generation H1-antihistamines (sgAH) at the 145 

standard dose, followed by updosing up to four-fold (1
st

 and 2
nd

 line therapy), followed 146 

by omalizumab and cyclosporine, respectively (3
rd

 and 4
th

 line)
14

. Nevertheless, in 147 

elderly individuals some drugs need to be adapted to the individual patient, depending 148 

on comorbidities, polypharmacy and altered pharmacokinetics and 149 

pharmacodynamics.  150 

H1-anti-histamines control CSU in less than 50% of patients
18,19

, but response 151 

rates have not been evaluated in the elderly population. Angioedema and chronic 152 

inducible urticaria, associated with poorer response to antihistamine therapy
20,21

, are 153 

less frequent in the aging population, therefore response rate may be slightly superior. 154 

However, type IIb autoimmune urticaria that responds poorly to 1
st

 and 2
nd

 line 155 

therapy seem to affect older individuals
13

. Current guidelines recommend avoiding 156 

first-generation H1-antihistamines in the treatment of CSU, and this is of utmost 157 

importance in the elderly population who suffer more frequent and severe adverse 158 

events. Due to their capacity to cross the blood-brain barrier these antihistamines are 159 

associated with impairment of cognition, memory, and psychomotor function, 160 

drowsiness, sedation and fatigue and their additional anticholinergic, 161 

antiserotoninergic and antidopaminergic effects may cause urinary retention, blurred 162 

vision and postural hypotension, particularly in older people
22,23

. Second generation 163 

H1-antihistamines are well-tolerated, although few studies have been conducted with 164 

updosing in this population. Somnolence is very occasionally reported and in some 165 

patients it is worse with updosing
24

, but there is no reference to any relation with 166 

increasing age. Cardiotoxicity is not reported for higher dose bilastine, cetirizine, 167 

desloratadine, ebastine, fexofenadine, levocetirizine, loratadine, mizolastine or 168 

rupatadine, but as there are no studies in elderly, we recommend special attention in 169 

patients who already have a long QT interval, previous cardiac disease or are using 170 

drugs that prolong QT interval (anti-arrythmics, tricyclic anti-depressants, 171 

neuroleptics)
25

. Also, interactions may be of concern when antihistamines that require 172 

hepatic metabolism (desloratadine, fexofenadine and ebastine) are used 173 
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concomitantly with drugs competing for the same cytochromes (antifungal azoles, 174 

macrolides, grapefruit juice and St. Johns Wort)
26

.  175 

Omalizumab, an anti-IgE monoclonal antibody is effective and safe in H1-176 

antihistamine refractory CSU. It significantly reduces or clears wheals and angioedema 177 

in over 60% of patients
27,28

, and improves quality of life
29,30,31

. Omalizumab has been 178 

used in elderly individuals both in clinical trials, which included individuals up to 75 179 

years
32,33

, and in many published case-series
34,35

, with good response and safety 180 

profile. In a real-life setting, Nettis et al. evaluated 32 patients with CSU aged 65 to 83 181 

years.  In comparison with the younger patients, they found no difference in response 182 

rate; the frequency of minor adverse events was lower (6.2 vs 11.7%)
36

. Efficacy and 183 

safety of omalizumab has also been shown in patients with hypertension, dyslipidemia, 184 

ischemic heart disease, hepatic or renal disease, cancer, autoimmune and some 185 

infectious diseases
35

, comorbidities that are more frequent in elderly patients.   186 

Cyclosporine is recommended as the 4
th

 line (off label) therapy
14

. Cyclosporine 187 

is efficacious, particularly in patients with low IgE
37,38,39

. Frequent contraindications 188 

and adverse events (arterial hypertension, kidney damage, hirsutism, gingival 189 

hyperplasia, dyslipidemia) limit its use, particularly in the elderly.    190 

Although mast cell-mediated angioedemas are most common, it is important to 191 

accurately diagnose bradykinin-mediated angioedemas, which disproportionately 192 

affect older people (figure 1)   193 

 194 

Management of hereditary angioedema in older people 195 

Hereditary angioedema (HAE) due to C1-esterase inhibitor (C1INH) deficiency 196 

(HAE-C1INH) is a rare, autosomal-dominant disease characterized by bradykinin-197 

mediated recurrent angioedema. Onset of symptoms usually begins in childhood and 198 

adolescence, but attacks may occur at any age and recur throughout the patient’s 199 

life
40

.  Attacks affect sites like the face, extremities, genitalia, digestive tract, and upper 200 

airways, impacting the patient’s activities and well-being.  Although laryngeal edema 201 

occurs in less than 1% of attacks, over 50% of patients have experienced this life-202 

threatening symptom at least once
41

.  Prevention of attack progression and long-term 203 

prophylaxis are the main goals of treatment when considering patient’s survival and 204 
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quality of life.  However, current consensus guidelines do not address any specific 205 

recommendation for HAE-C1INH treatment in the elderly
40,42

.      206 

Presence of comorbidities in this age group is frequent and challenging, since 207 

HAE-C1INH patients with concomitant diseases have a higher number of attacks per 208 

year than those without other medical issues
43

 and may have contraindications to 209 

commonly used HAE medications. 210 

HAE attacks can be treated on an “on-demand” basis.  Home therapy is 211 

encouraged as early treatment shortens the time to resolution of symptoms regardless 212 

of attack severity.  However, drug self-management can be a challenge for some older 213 

adults, especially those with physical or mental disabilities.  Among the drugs 214 

recommended for attack treatment, C1INH concentrates, and icatibant are available 215 

for self-administration
40,42

.  A study on the use of intravenous plasma-derived C1INH 216 

concentrate in adults ≥65 years of age showed that almost 95% of infusions could be 217 

administered outside of a healthcare setting. Furthermore, no evidence of difficulties 218 

with home administration was reported
44

. 219 

Concerns regarding self-administration treatment include the occurrence and 220 

management of adverse events (AE).  In this same study, the rate of adverse events 221 

(0.83 events per subject and 0.02 events per infusion) in older adults was similar to 222 

those observed in younger ones.  None of the AE were related to the drug, and 90% 223 

were mild or moderate
44

.  Icatibant, a bradykinin B2 receptor antagonist, is indicated 224 

for treating HAE attacks as well.  The percentage of patients treated with this drug 225 

presenting at least one possibly/probably drug-related AE were similar for the elderly 226 

(2.0%) when comparing to younger patients (2.7%)
43

.  In general, both drugs available 227 

for self-treating HAE attacks are safe for use in patients ≥ 65 years of age, despite their 228 

more frequent comorbidities and concomitant medications
43,44

. 229 

There is no specific data on the use of ecallantide (kallikrein inhibitor), solvent 230 

detergent-treated, or fresh frozen plasma in the treatment of HAE attacks in older 231 

adults. 232 

Long-term prophylaxis aims to reduce the overall number, severity, and burden 233 

of angioedema attacks.  All patients should be evaluated for long-term prophylaxis in 234 

every visit, at least once a year under an individualized treatment plan. Patients under 235 
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long-term prophylaxis should also have on-demand treatment for breakthrough 236 

attacks
40,45

. 237 

Plasma-derived C1INH or lanadelumab are currently preferred for long-term 238 

prophylaxis.  Subcutaneous twice weekly administration of doses varying from 40 to 239 

60UI/kg (C1INH) or 30mg every 2 to 4 weeks (lanadelumab) is safe and effective, 240 

improving patients’ quality of life compared to on-demand treatment alone
40,42, 45

.  241 

Bernstein et al. evaluated ten patients ≥ 65 years of age with at least four 242 

attacks for more than two consecutive months treated with prophylactic subcutaneous 243 

C1INH for 52 to 140 weeks.  Most of them had multiple comorbidities and were taking 244 

at least five different non HAE-related drugs.  No patient discontinued the study 245 

because of an AE.  Mild local injection site reactions occurred in 50% of patients.  Six of 246 

nine patients were classified as responders with a reduction equal to or greater than 247 

50% in the number of attacks.  The mean number of attacks per month decreased 248 

from 2.71 to 0.86.  In general, subcutaneous C1INH was safe, effective, and well-249 

tolerated by older patients in long-term prophylaxis for HAE
46

. 250 

Lanadelumab is a human monoclonal antibody that binds and inhibits active 251 

plasma kallikrein.  A phase-III clinical trial in which just three patients older than 65 252 

years had received the active treatment showed that subcutaneous lanadelumab 253 

significantly reduced attack rate compared to placebo with a good safety profile
47

.   254 

Androgens are considered second-line for long-term prophylaxis and should be used 255 

with caution in older patients because of their potential side effects, particularly 256 

hypertension, but also hyperlipidemia, hepatic abnormalities and theoretical concerns 257 

about promoting thrombosis.  Antifibrinolytic agents are no longer recommended for 258 

long-term prophylaxis.  There is a lack of specific studies for treating HAE patients over 259 

65 years of age with these drugs
40

. 260 

In conclusion, current limited data support the use of C1INH concentrate and 261 

icatibant for treating HAE attacks in the elderly, as well as subcutaneous C1INH or 262 

lanadelumab for long term prophylaxis.  All drugs have been demonstrated to be well-263 

tolerated and effective in this particular population. 264 

 265 

Acquired C1 inhibitor deficiency in older people 266 
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Acquired C1-inhibitor (C1INH) deficiency, previously known as acquired 267 

angioedema, is largely a disorder of older people
48,49

. As with hereditary angioedema, 268 

those affected experience episodic angioedema without wheals (urticae), which can 269 

affect any part of the body. Lips, face and in particular tongue, are more commonly 270 

affected than in the hereditary angioedemas, and death from laryngeal oedema has 271 

been reported
50,51

. Erythema marginatum prodromes rarely occur, although a ‘pricking 272 

sensation’ at the site prior to onset and occasionally extreme fatigue can herald an 273 

attack
51

. Onset of C1INH deficiency in an older person, without family history of 274 

angioedema should therefore raise suspicion of acquired disease. The condition may 275 

be unmasked by use of ACE inhibitors
52,53

. Failure of the angioedema to resolve within 276 

a few months of stopping ACE inhibitors should trigger evaluation for C1INH 277 

deficiency. 278 

Acquired C1INH deficiency results from over-activation of classical, contact or 279 

fibrinolytic pathways, with consumption of C1INH
54

. It is associated with presence of 280 

paraproteins and with B-cell lymphoproliferative disorders, particularly marginal 281 

lymphoma
48,51,55

; autoimmunity, particularly connective tissue disease
49

 or chronic 282 

infection
56,57

. Interestingly, diagnostic delay is shorter, with a mean delay of 12 months 283 

compared with 112 months for hereditary angioedema in one case series
58

. Diagnosis 284 

is confirmed by low C4, normal or low C3 and low C1INH protein and function
59

.  Over-285 

activation of the early classical complement pathway results in low C1q in the majority 286 

of cases and C1INH antibodies may be present
48,50,51

. However, the angioedema itself 287 

results from excess local bradykinin, occurring as a result of reduced contact pathway 288 

inhibition due to deficiency of C1INH. 
49,60

.   289 

Diagnosis of acquired C1INH deficiency should trigger enquiry about systemic 290 

symptoms such as night sweats, weight loss, diarrhea, fatigue or symptoms of 291 

connective tissue disease or chronic infection, and physical examination, including for 292 

lymphadenopathy and hepatosplenomegaly. Investigations should include blood 293 

count, paraproteins, lymphocyte immunophenotype where appropriate, and screening 294 

for chronic infections, including hepatitis C and HIV. Imaging of the chest, abdomen 295 

and pelvis is necessary
59,61

.  296 

Although there are no randomized clinical trial data, treatments are broadly 297 

similar to treatment of hereditary angioedema. Targeted treatments that inhibit 298 
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contact or fibrinolytic pathways appear to be more effective than those which replace 299 

or increase levels of C1INH
62

. C1INH is effective, although higher doses may be 300 

required for acute attacks, and patients occasionally become refractory, particularly 301 

when C1INH is used prophylactically
50,51

. An indirect comparison of patients with 302 

hereditary and acquired C1INH deficiency suggested that icatibant, a bradykinin B2 303 

receptor blocker, resulted in more rapid attack resolution in patients with acquired C1-304 

INH deficiency
58

. 305 

For prophylaxis, tranexamic acid, given in doses of 1g twice daily (or up to 1.5g 306 

thrice daily) appears more effective than attenuated androgens
50,51

. A trial of 307 

lanadelumab, a human monoclonal anti-kallikrein antibody, is ongoing
63

. 308 

Treatment of the underlying cause can lead to hematological and clinical 309 

remission of the C1INH deficiency
64

. Numerous case reports describe response to B-310 

cell ablation with rituximab
48,49,60

, which can lead to long-term remission
65

. However, 311 

late antibody deficiency is a concern
66

. Efficacy of rituximab suggests that the source of 312 

the paraprotein in most acquired C1INH cases is B–cell rather than plasma cell. 313 

Uncontrolled angioedema can cause major detriment to quality of life and, 314 

although there is no age-specific data, older people are often severely affected
67

 315 

[Longhurst personal communication]. For this reason, effective treatment should not 316 

be withheld because of undue concerns of adverse effects.  317 

Icatibant is contraindicated in acute stroke or myocardial infarction, but outside 318 

these very limited restrictions, both C1 inhibitor and icatibant have proved well-319 

tolerated in the elderly, including in those with cardiovascular disease or 320 

hypertension
43,44,62

. Tranexamic acid, while theoretically of concern in thrombotic 321 

diseases is well tolerated in short-term use
68,69

 and in long-term use in younger 322 

women, without increase in thrombosis in either case
70

. While it is not recommended 323 

in those with seizures, there is no evidence that it can promote seizures in those who 324 

may be at risk because of age-related brain disorders
68

. 325 

 326 

Drug-related angioedema in older people: ACE inhibitor angioedema 327 

 Adverse drug reactions (ADR), including hypersensitivity reactions, are 328 

generally common in the elderly, accounting for up to 1.5% of emergency 329 

hospitalization among older adults in the USA
71

.  The presence of common chronic 330 
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conditions in the elderly increases the likelihood of being exposed to drugs that are 331 

potential triggers for adverse reactions
72

.  Angiotensin-converting enzyme inhibitors 332 

(ACEIs) are among the most commonly prescribed drugs to treat different diseases 333 

such as hypertension, heart failure, diabetic nephropathy, among others.  334 

Observational studies show that 19-30% of patients treated with ACEIs have to 335 

discontinue treatment because of adverse reactions
73

.     336 

 ACEI therapy is a relevant cause of drug-induced angioedema and has a 337 

significant role in hospitalizations due to angioedema.  Approximately 0.1 to 0.7% of 338 

patients receiving ACEIs experience angioedema, but the numbers were higher in a 339 

nation-wide prevalence survey in Japan (8%)
74

.  On the other hand, ACEIs are 340 

responsible for just 1% of all reported drug-induced angioedema, according to data 341 

from a Latin-American registry
75

.   342 

 There is a lack of data on ACEI-induced angioedema (ACEI-AE) in older adults.  343 

The Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial 344 

(ALLHAT) evaluated the incidence and predictors of angioedema in hypertensive 345 

patients older than 55 years of age at high risk for cardiovascular disease.  More than 346 

42,000 participants were enrolled in the study and were randomized into four 347 

different groups of treatment with an ACEI (lisinopril), a calcium channel blocker 348 

(amlodipine), an alpha-blocker (doxazosin), or a diuretic (chlortalidone).   Angioedema 349 

was reported in 0.12% of total participants and 0.41% in those treated with ACEI.  350 

Angioedema occurred on the first day of treatment with lisinopril in 6% of patients, 351 

within the first week in 23%, and during the first month in 34%.  Two-thirds of those 352 

affected experienced angioedema in the year following starting the ACEI
76

.  In a 353 

retrospective study using the French Pharmacovigilance National Database, the 354 

median duration of treatment before the occurrence of the first attack was 720 days 355 

(1-5400)
77

. 356 

 Mahmoudpour et al. reported data from a cohort of almost 278,000 ACEI users 357 

aged over 45 years or older that initiated therapy between 2007 and 2014.   358 

Angioedema was experienced in 416 patients.  Patients older than 65 years had a 359 

higher risk, as well as those with a history of allergy, use of antihistamines, 360 

corticosteroids, and calcium-channel blockers
73

.  Alharbi et al. reported a significant 361 

risk of ACEI-AE in patients over 65 years of age compared with an 18-65 years-old 362 
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group
78

.  Other age-independent risk factors include black and Hispanic ethnicity, 363 

history of smoking, and female gender.  Diabetes has been associated with a higher 364 

risk of ACEI-induced angioedema in some studies but not in others
79

. 365 

 ACEI-AE is likely mediated by bradykinin.  Thus, antihistamines, corticosteroids, 366 

and epinephrine have little or no effect in controlling the symptoms.  The most 367 

common affected sites are lips (65%), tongue (55%), and larynx/pharynx (29%), but 368 

abdominal involvement may also occur.  It is important to note that the recurrence 369 

rate is high if the ACEI is not withdrawn
79

.  Up to 70% of the reactions were considered 370 

moderate/severe in patients admitted in an Israeli hospital, where 26% of them 371 

needed intensive care and 13% intubation.  Obesity and antidiabetic medication, but 372 

not age or comorbidities, were considered risk factors for severe angioedema and 373 

intubation
80

.   374 

 The first action when ACEI-AE is suspected should be stopping ACEI treatment 375 

and provide a safe alternative.  Angiotensin II receptor blockers (ARBs) have no direct 376 

effect on the inhibition of bradykinin breakdown and are well tolerated by most 377 

patients with ACEI-AE
79

.   378 

Different drugs targeting bradykinin have been studied, but none of the studies 379 

focused on patients ≥ 65 years.  A systematic review analyzed 21 studies describing 380 

acute attack treatment in 154 patients with drugs such as icatibant, fresh frozen 381 

plasma, and C1INH concentrate.  The median time to initial response ranged from a 382 

few minutes up to 2.5 hours, and to complete response from 0.5 to 48 hours.  Another 383 

two randomized clinical trials compared ecallantide with placebo to treat ACEI-AE 384 

attacks, but no significant differences were observed
81

. 385 

Data on the efficacy of icatibant in treating ACEI-AE is controversial.  Some case 386 

series and a small randomized controlled trial suggest a beneficial effect in reducing 387 

the time to resolution of symptoms.  On the other hand, two other randomized 388 

controlled trials, including 33 and 121 patients, showed that the time to complete 389 

response was not statistically different when comparing icatibant and placebo
79

.   390 

In conclusion, age over 65 years is a risk factor for ACEI-AE, and, despite the 391 

lack of high-quality evidence, therapies targeting bradykinin are currently the only 392 

ones available to treat attacks independently of the age group. 393 

Figure 2 summarizes the main types of angioedema and their management. 394 
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 395 

Drug-related angioedema in older people 396 

Antihypertensives, non-steroidal anti-inflammatory drugs (NSAIDs) and 397 

antibiotics are the most common drugs associated with emergency room 398 

attendance
82,83,84

. With the exception of antibiotics, these drugs are most commonly 399 

prescribed for older people, resulting in diagnostic and management challenges when 400 

wheals or angioedema occurs (Table 1).  Drug-induced angioedema occurs in up to 401 

43% of elderly patients with drug hypersensitivity reactions
75

. 402 

Aspirin or NSAIDs-related urticaria/angioedema may occur in relation to a 403 

single NSAID only or to multiple classes of NSAIDs, which can also non-specifically 404 

exacerbate CSU or may be associated with nasal polyps and asthma exacerbations 405 

(Samter’s  triad)
85

. Although true IgE-mediated anaphylaxis can occur, in most cases 406 

the mechanism is via COX1 inhibition, which increases leukotriene production via 407 

“diversion” from prostaglandin to leukotriene synthesis. This results in loss of the mast 408 

cell stabilizing effect of prostaglandin D2, leukotriene-induced delayed histamine 409 

release from mast cells and direct vasodilatation and vascular leakage induced by 410 

leukotrienes
86

. Although the clinical history can be highly suggestive of NSAIDs 411 

hypersensitivity, drug provocation tests are often necessary to confirm the diagnosis
87

. 412 

Alternatives to aspirin such as clopidogrel can be used in cardiovascular disease
88

 but 413 

where aspirin is considered essential, desensitization should be considered
90

. After 414 

successful desensitization, it is necessary to continue daily aspirin to avoid recurrence 415 

of the hypersensitivity
90

. For pain relief, paracetamol is usually tolerated but where 416 

NSAIDs are considered essential, an alternative class of NSAID or a 417 

preferential/selective Cox-2 inhibitor may be tolerated
88,91

.  418 

Apart from ACE inhibitors, no antihypertensives have been definitively 419 

associated with angioedema
79,92,93,94,95

. However other drugs which may cause 420 

bradykinin-mediated angioedema are commonly used in older people. Gliptins, used 421 

for maturity onset diabetes and sacubitril, used for heart failure inhibit dipeptidyl 422 

peptidase IV and nephrolysin respectively. Both these enzymes play a role in 423 

bradykinin degradation and their inhibition would be expected to promote 424 

angioedema. Sacubitril, in combination with valsartan, an angiotensin-receptor 425 

blocker, was found to be associated with angioedema in 0.45% of cases, compared 426 
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with 0.25% of patients treated with ACE inhibitor (enalapril), over 0-5 years in a 427 

double-blind comparative study
96

. When combined with ACE inhibitor the incidence 428 

was 2.7%
97

. Gliptins appear to cause angioedema relatively rarely
98,99

 except when in 429 

combination with ACE inhibitors
100

. 430 

Plasminogen activators, widely used for thrombolysis can enhance bradykinin 431 

production via the potentiating effect of plasmin on the bradykinin-producing contact 432 

pathway. In a prospective observational study, 7.9% of patients receiving thrombolysis 433 

for stroke experienced angioedema, with ACE inhibition conferring higher risk
101

. In 434 

most cases no treatment was required. However, several cases required intubation to 435 

prevent airway obstruction.  436 

Statins may increase expression of bradykinin B2 receptors
102

 and occasional 437 

case reports have linked statins to angioedema
103,104

.  438 

Estrogens and anti-androgens, used in hormone replacement therapy and 439 

treatment of hormone-responsive cancers can occasionally promote angioedema in 440 

those with genetic or environmental susceptibility. This occurs via increased activity of 441 

factor XII, which promotes kallikrein-mediated bradykinin release and by inhibition of 442 

bradykinin metabolism
105,106

. 443 

Since bradykinin-mediated angioedema arises because of a ‘threshold’ effect 444 

rather than immediate consequence, angioedema may occur after months or even 445 

years of treatment, making it difficult to assign causality.  Onset and resolution over 446 

hours or days, absence of wheals, occasional involvement of peripheries or intra-447 

abdominal structures and resistance to conventional antihistamine or corticosteroids 448 

should raise suspicion of bradykinin-mediated angioedema. This in its turn should 449 

prompt withdrawal of medication known to potentiate bradykinin, where possible, as 450 

well as investigation for C1 inhibitor deficiency
107

. 451 

 452 

CONCLUSION  453 

Angioedema, with or without urticaria is common in the elderly. Recommended 454 

treatments are well tolerated and, as with younger people, complete symptom control 455 

should be the aim. Mast cell-mediated angioedema may occur at any age, including 456 

older people and respond to antihistamines in most cases. Bradykinin-mediated 457 

angioedemas are more common in the elderly. Accurate diagnosis is essential to avoid 458 
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airway obstruction, ineffective treatment with antihistamines and to recognize and 459 

manage the underlying cause, whether that be drug-related, lymphoproliferative, 460 

autoimmunity or infection. Likewise, timely recognition and management of aspirin or 461 

non-steroidal anti-inflammatory drug-related wheals and angioedema is essential for 462 

optimum control of common age-related disorders, such as cardiovascular or 463 

inflammatory disease. 464 

 465 
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Figure legends 806 

Figure 1. Schematic classification of chronic / recurrent angioedema without wheals. 807 

Figure 2: Clinical and laboratory evaluation of angioedema in the acute setting and 808 

main treatment procedures. 809 
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Table 1. Drugs associated with angioedema 

 

Drug Management Etiology 

ACE inhibitors Stop ACE inhibitor, 

substitute alternative, 

such as Angiotensin 

receptor blocker 

Bradykinin-mediated 

Aspirin Substitute alternative 

anti-platelet agent such 

as clopidogrel 

Desensitisation 

Leucotriene or 

histamine-mediated) 

Non steroidal anti-

inflammatory agents 

Substitute alternative 

Such as paracetamol, 

alternative Cox-1 

inhibitor (if tolerated) or 

Cox-2 inhibitor 

Leucotriene or 

histamine-mediated 

Gliptins 

(usually in association 

with ACE inhibitor) 

Substitute alternative 

antidiabetic or 

antihypertensive 

Bradykinin-mediated 

Sacributil (usually in 

association with ACE 

inhibitor) 

Substitute alternative 

anti-heart failure drug or 

antihypertensive 

Bradykinin-mediated 

Statins? Substitute alternative 

lipid-lowering agent 

Bradykinin-mediated? 

Oestrogens and anti-

androgens (usually in 

those with 

predisposition to 

angioedema) 

Stop or substitute 

alternative (depending 

on indication) 

Bradykinin-mediated 

Tissue plasminogen 

activators 

Supportive (benefit 

usually outweighs risk; 

single dose) 

Bradykinin-mediated 

Opiods Substitute alternative 

painkiller 

Histamine-mediated 
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 Clinical and laboratory evaluation of angioedema in the acute setting and main treatment procedures  

  

 

Anaphylaxis 

MCD-AAE:  Mast-cell derived Acquired angioedema; C1-INH: C1-inhibitor; US – ultrasonography; HAE: hereditary angioedema; ACEI-AAE: Acquired angioedema 

related to ACEI; C1-Inh-AAE: Acquired angioedema with C1-Inh deficiency; BKR2antag – Bradikinin receptor 2 antagonist; NSAIDs – Non-steroidal anti-

inflammatory drugs  

 

*HAE with normal C1-INH and C4 are related with other mutations, namely in Factor XII, plasminogen and angiopoietin-1  

 

**Apart from ACE, other drugs, namely gliptins, have been associated with drug-induced angioedema possibly mediated by Kinins 

*** Controversial, since 2 of 3 randomiszd controlled trials failed to show benefit.  

MCD-AAE 

Very acute  

Laryngeal edema 

Bronchospasm 

Hypotension 

Bradycardia  

 

Exposure:drugs, food 

Venom, insect bites  

High serum tryptase  

Recurrent  

Possibly urticaria  
 

No abdominal/upper 

airway symptoms 

No family history 

 

No known cause 

Possibly NSAIDs 

H1 antihistamines 

Omalizumab   

Ciclosporin A 

Oral corticosteroid  

(short course) 

 

Recurrent  

No urticaria 

No family history 

Onset > 40 years 

 

Lymphoprolifera-

tive/autoimmune 

disease 

 

ACEI (other drugs)** 

withdrawal  

 

BKR2 antagonist 

(icatibant)*** 

 

 

C1-INH replacement  

BKB2R antag (icatibant) 

Kallikrein antagonist 

(Ecallantide) 

Prophylaxis: C1-INH 

Kallikrein inhibitors 

(Lanadelumab, 

Berotralstat) 

Immediate 

Epinephrine 

 

IV antihistamine, 

high dose 

corticosteroid . 

(fluids, B2 agonist) 

 

Recurrent  

No urticaria 

Abdominal attacks 

Possibly asphyxia 

No family history 

 

Exposure to ACEI 

(other drugs)**   

No other cause  

 

Recurrent  

No urticaria 

Familial history   

Abdominal attacks 

Possibly asphyxia 

 

� C1-INH, C4* 

US: bowel edema, 

peritoneal effusion  

C1-INH  

BKR2 antagonist 

(icatibant) 

Kallikrein inhibitor 

(Ecallantide) 

Prophylaxis: 

Tranexamic acid 

ACEI-AAE** C1-Inh-AAE HAE 

D
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s 
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ANGIOEDEMA

BRADYKININ

MEDIATED

MAST CELLS/ 

BASOPHILS ACTIVATION

Acquired

Hereditary

ACEi treatment

C1-Inh Deficiency

C1-Inh Deficiency

Normal C1-Inh

No other cause of

angioedema

Acquired angioedema

related to ACEi

ACEi-AAE

Acquired angioedema with

C1-Inh deficiency

C1-Inh-AAE

No Family history

Onset > 40 years

Lymphoma

Autoimmunity

Genetic C1-Inh 

deficiency

Angioedema –

associated genetic

variant

Unknown causes

Hereditary angioedema with

C1-Inh deficiency

C1-Inh-HAE

Hereditary angioedema with

FXII, plasminogen, 

kininogen1 ,angiopoetin1, or

myoferlin variants

FXII-/PLG-/ KNG1-/ 

ANGPT1-/ MYOF-HAE

Hereditary angioedema of

unknown origin

U-HAE
Allergic

Chronic (recurrent)

spontaneous

NSAIDs-associated

Drugs with direct action

Auto-immune

Auto-allergic

Unknown

NSAIDs exacerbated

NSAIDs induced

NMBA, iodine contrast media, 

opioids, vancomycin

IgE mediated

IgG mediated

IgE mediated

leukotrienes/ 

prostaglandin

imbalance

without

wheals

with or

without

wheals

Food, drugs, insect venomJo
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