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Angioedema is a potentially life-
threatening, abrupt swelling of the

skin and/or mucous membranes that
sometimes involves the upper respiratory
and gastrointestinal tracts.!? While the
differential diagnosis for angioedema is
quite broad, including allergic, immune-
mediated, and acquired causes, the most
common precipitating factor is drugs.'
The most common drug class associated
with angioedema is angiotensin-convert-
ing enzyme (ACE) inhibitors, with an
overall incidence of 0.1-2.2%, followed
by angiotensin receptor blockers (ARBs),
with an estimated incidence of less than
0.1 % .1,3.5 Additional drugs reported to
cause angioedema include amiodarone,
nonsteroidal antiinflammatory drugs, es-
trogen, famotidine, fosphenytoin, and
fibrinolytic agents.I ,6,?

While the number of published case
reports regarding calcium-channel block-
er (CCB)-induced angioedema is limit-
ed, a study conducted in Sweden by
Hedner et al," determined that CCBs are
the second most common drug class associated with an-
gioedema when compared with ACE inhibitors, p-adrener-
gic blockers, and diuretics. Angioedema was reported in 36
cases of ACE inhibitoruse, 11cases of diuretic use, 11 cases
of p-blocker use, and 14 cases of CCB use. At the time this
research was conducted ARBs were not on the market.

A review ofthe literature using EMBASE (l980-May
2(08) and MEDLINE (1950-May 2(08) using the search
terms angioedema, calcium-channel blocker, and amlodi-

Authorinformation providedat the endof the text.

pine identified 7 case reports. The CCBs in these case re-
ports were verapamil, diltiazem, and nifedipine." To date,
there have been no published case reports of amlodipine-
induced angioedema. We present a case of severe an-
gioedema linked to the administration of amlodipine in a
patient with a right thalamic hemorrhagic stroke.

Case Report

A 50-year-old African American female with a past his-
tory of uncontrolled hypertension, asthma, and stage 5
chronic kidney disease presented with sudden-onset left
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OBJECTIVE: TO report a case of angioedema likely associated with amlodipine 
administration in a patient with a right thalamic hemorrhagic stroke. 

CASE SUMMARY: A 50-year-old female experienced angioedema during 
hospitalization for a right thalamic hemorrhagic stroke. She had no past history of 
angioedema and all of her medications were assessed for risk of angioedema. 
After careful evaluation, case reports linking calcium channel blockers (CCBs) 
and angioedema led to further examination of amlodipine as a cause. Amlodipine 
therapy had been initiated 24 hours prior to the development of angioedema, 
which then resolved 72 hours after discontinuation of the drug. In total, the patient 
experienced oropharyngeal swelling for 10 days. 

DISCUSSION: In determining a cause for the patient's angioedema we eliminated 
genetic, allergic, physically induced, thyroid autoimmune disease-associated, 
and medication-induced causes. Three case reports describing 7 patients have 
linked the CCBs verapamil, diltiazem, and nifedipine with angioedema. The onset 
and resolution of symptoms in our patient were very similar to those seen in other 
case reports. Application of the Naranjo probability scale found a probable link 
between amlodipine and angioedema. 

CONCLUSIONS: Although few reports of CCB-induced angioedema exist, to our 
knowledge, this is the first reported case to suggest a link between angioedema 
and amlodipine therapy. Clinicians should consider amlodipine as a potential 
cause of angioedema. 
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hemiplegia. Her social history was significant for tobacco
and cocaine use for an unspecified period of time. She had
no known drug allergies and admitted to being nonadher-
ent to her home medications, which included clonidine 0.3
mg twice daily, sustained-release verapamil 240 mg daily,
valsartan 160 mg daily, extended-release metoprolol 150
mg daily, ranitidine 150 mg twice daily, and cinacalcet 60
mg daily. The patient denied the use of herbal supple-
ments, over-the-counter medications, or other supple-
ments. There had been no recent changes in the drug regi-
men based on the patient's prescription record at the hospi-
tal's outpatient pharmacy. She had no history of taking any
CCB other than verapamil, which had been prescribed for
multiple years, although she was nonadherent.

Physical examination revealed a slight left facial droop
and left upper and lower extremity weakness. Based on the
patient's symptoms and elevated blood pressure of
214/125 mm Hg, a diagnosis of hypertensive emergency
was made and a continuous infusion of labetalol was initi-
ated (Figure 1). Computed tomography of the head re-
vealed a 2.9 x 2.2 centimeter hemorrhage of the right basal
ganglia. Shortly after presentation, the patient developed

cardiac arrest with pulseless electrical activity, requiring
intubation and initiation of cardiopulmonary resuscitation.
During the resuscitation attempt, atropine and epinephrine
were administered; however, medications for intubation
were not required. After resuscitation, a chemistry panel
revealed potassium 7.9 mEq/L (reference range 3.4-5.1)
and blood urea nitrogen 94 mg/dL (8-22), at which point
emergent hemodialysis was initiated. Other pertinent labo-
ratory test results included thyroid-stimulating hormone 4
mIU/mL (0.34-5.5) and an unremarkable complete blood
cell count. The patient remained hypertensive despite
hemodialysis and use of the maximum dose of labetalol
via continuous infusion (6 mg/min); therefore, therapy was
transitioned to a continuous infusion of nicardipine 5 mg/h
on day 1 of hospital admission. Upon arrival to the neurol-
ogy intensive care unit, infusions of propofol and fentanyl
were initiated for sedation along with intravenous fos-
phenytoin 100 mg every 8 hours for seizure prophylaxis.
On day 3, intravenous famotidine 20 mg every 12 hours
was initiated for stress ulcer prophylaxis. On day 4, after
the blood pressure had been stabilized for several days, the
decision was made to slowly taper intravenous nicardipine
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Figure 1. Medication administration time line in relation 10 angioedema.
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to discontinuation and initiate oral antihypertensive thera-
py with amlodipine 10 mg daily via nasogastric tube. On
the same day, the patientbecamefebrile and therapy with
vancomycin I g was initiated and administered aftereach
dialysis session on Monday, Wednesday, and Friday.

On day 5, approximately 24 hoursafter the initiation of
amlodipine, the patientdeveloped swelling of the faceand
tongue, which was consistent with signs of angioedema.
Fosphenytoin and famotidine werediscontinued on days 6
and 7, respectively, due to theirpossible risk of facial ede-
ma and angioedema." On day 8 the patient's blood pres-
sure continued to remainstable,but physical examination
revealed massive edema of the tongue, causing it to pro-
trude outside of the mouth. The continuous infusion of
nicardipine wasdiscontinued and orallosartan 50 mg daily
was addedfor furtherblood pressure control.Because the
patienthad previously taken valsartan withoutincident,it
was decided thataddingan ARB wouldnot furtheraggra-
vatehercurrent condition.

On day 10,theclinical pharmacists conducted a detailed
review of the patient's medication profile to assess possible
drug-related causesof angioedema. The medications were
examined for a temporal relationship between treatment
initiation and onset of angioedemaas well as for adverse
effectprofilesand case reportsof similarreactions. Based
uponthis analysis, all medications wereexcludedwiththe
exception of amlodipine and nicardipine, for whicha rela-
tionship between the initiation of treatment and the onsetof
clinical signs and symptoms of angioedema was identified
(Figure 1). As a result, arnlodipine wasdiscontinued on day
II. Approximately 24 hours later, physical examination
showed a significant reduction in oropharyngeal and tongue
edema,which continued to resolve through day 13.On day
13,oraldiphenhydramine 25 mgevery6 hours,intravenous
hydrocortisone 100 mg every 8 hours, and oral ranitidine
150mgtwicedaily were initiated to alleviate the remaining
swelling. The angioedema completely resolved by day 15,
and thepatient self-extubated on day 16.

The patientwas transferred to the intermediate care unit
on day 18; however, she developed new-onset seizures,
tachycardia,and respiratorydistress. Her neurologicand
respiratory statuscontinuedto declineand on day 25 pro-
gressed to cardiac arrest; she wasunable to be resuscitated.

Discussion

There are multiple proposed mechanisms for the devel-
opment of angioedema, including allergic,genetic, idio-
pathic, medication-induced, physically induced (cold,heat,
vibration, trauma), cytokine-associated,thyroid autoim-
mune disease-associated, and acquired." An attemptwas
made to rule out all other potential causes of angioedema
in our patientbeforedrug-related causes were considered.
The patient had no known personal or family history of an-

gioedemaand no historyof allergyto any of the medica-
tions administeredduring her hospital course. Complete
bloodcell count showedno eosinophilia and complement
assayswere lost due to a laboratory orderingerror.Based
on the patient's past historyand normal thyroid-stimulat-
ing hormone level, she had no known thyroid disease.
During the hospital course she was never exposed to ex-
tremechanges in temperature anddid notundergo any sur-
gicalprocedures.

Labetalol, famotidine, fosphenytoin, vancomycin,
propofol, nicardipine,amlodipine,atropine,epinephrine,
and fentanyl were evaluated for their possible risk of an-
gioedema. The evaluation did not identify any case reports
describing an association between any of these medica-
tionsand angioedema. As previously stated,fosphenytoin
and famotidine werediscontinued on days6 and 7, respec-
tively. Frequent facial edemaand infrequent tongue edema
are listed as adverse effects in the package insert for fos-
phenytoin; however, the manufacturer has no additional
case reportsof these adversereactions," Angioedema has
beenreported in the package insert for famotidine as an in-
frequent cause of hypersensitivity reactions; however, ac-
cording to the manufacturer, therehavebeen no additional
case reports of hypersensitiviy.' Furthermore,a literature
search on Ovid using MEDLINE (1950 to November
2008) providedno case reportsof angioedema with these
medications. As seen in Figure 1, signs and symptoms of
angioedemacontinued to persist after discontinuation of
fosphenytoin and famotidine for 7 days; based on this in-
formation thesedrugs wereexcludedas causesof our pa-
tient's angioedema. Labetalol was excluded as a causebe-
causeangioedema occurred 4 daysafter itsdiscontinuation
and the duration of labetalol use and cumulative dose were
minimal «3 h). In addition, there were no cases of la-
betalol-induced angioedema in the study conducted by
Redneret al.8 Thereare no knowncase reports of atropine
or epinephrine inducing angioedema. There is no temporal
relationshipbetween these medicationsand our patient's
angioedema due to their shorthalf-life and the occurrence
of swelling starting 5 daysafter theirdiscontinuation (Fig-
ure I). Vancomycin was continuedthroughoutthe course
of angioedema and after angioedemahad resolved. Van-
comycinconcentrations were followed throughout the pa-
tient's antibiotic course and were consistently therapeutic
(goal 8-15 jig/mL). Case reports of cocaine-induced an-
gioedema reported symptom onsetwithinhoursof admin-
istration and resolution within 9 hoursof onset. In our pa-
tient,angioedema occurred on day 5 of admission and took
10days to resolve. Basedon this information, epinephrine,
atropine, cocaine,and vancomycin wereexcluded as caus-
es of angioedema.

CCB-induced angioedema has been reported in 7 pa-
tients receiving verapamil, diltiazem, or nifedipine. Ro-
manoet al," reported a 52-year-oldmale with a historyof
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type 2 diabetes mellitus and hypertension who received
diltiazem 180 mg daily for angina. Two days after initia-
tion, the patient was reported to have widespread macu-
lopapular eruptions and facial edema.Diltiazem and meto-
prololwerediscontinued and methylprednisolone was ini-
tiated; II days later the patient's symptomshad resolved.
A second case in Romano et aI.'s report involved a 75-
year-oldmalewitha history of ischemic heartdisease pre-
senting with a 48-hour history of rash. The patient had
been takingoral isosorbide dinitrate and diltiazem 180mg
daily. Maculopapular rashon the face, trunk,and limbs,as
wellas facial edemaand tongueswelling, weredocument-
ed. After2 days of treatment withmethylprednisolone and
discontinuation of diltiazem, the symptoms resolved. Both
patients underwent allergy testing2 months after the event
using skin and patch tests with diltiazem,yieldinga posi-
tive resultfor allergy.

Sadicket al," reported 2 casesof angioedema causedby
diltiazem in women aged 56 and 62 years. Both women
developed periorbital edema 1-2 months afterthe initiation
of diltiazem; the edema resolved 48 hours afterdiscontinu-
ationof the drug. Sadicket al. also reported a thirdwoman
who developedperiorbital edema and pruriticeruptions2
weeksafter the initiation of verapamil; the angioedema re-
solvedwithin 72 hoursof discontinuation. Lastly, Sauveet
al," reported 2 patients who received nifedipine 50 mg, re-
sulting in angioedema.The details of this case report are
not discussed here,as it was published in French.

Thereare severalsimilarities betweenthesecase reports
and our patient, such as the onset of symptomswithin the
first 7 days of therapyand significant improvement of an-
gioedema within the first48 hoursof withdrawal of the of-
fending agent." Based on these similarities, nicardipine
and arnlodipine could have induced our patient'sangioede-
ma; however, symptoms of angioedema continued for 4
days after discontinuation of nicardipine. Amlodipine was
initiated 24 hours before the onset of angioedema and
symptoms began to improve 24 hours after discontinua-
tion, suggesting a strong causal relationshipbetween the
drug and the disease. Furthermore, use of the Naranjo
probability scale indicated a probable relationship between
treatmentwith amlodipine and development of angioede-
ma in our patient." Factors included the adverseevent ap-
pearingafter the suspecteddrug was given, adverse reac-
tion improving upondiscontinuation, no alternative causes
resulting in this reaction, and confirmationof the adverse
event by objectiveevidence. Unlike some of the previous
case reports, this patientwas never rechallenged with am-
lodipine or administered a skin test due to the patient's
deathon day 25 of the hospital stay.

The principal treatmentof drug-induced angioedema is
the discontinuation of the precipitating agentand manage-
mentof the patient's airway. In this case, our patient's res-
piratory function stabilized and extubation was possible

Probable Amlodipine-lnducedAngioedema

once amlodipine was discontinued. Basedon the available
literature, angioedema symptoms usually resolve within
48-72 hours." Despite lackof proven efficacy, hydrocorti-
sone and ranitidine were initiated; however, this was 48
hours after discontinuation of amlodipine even though
signsand symptomsof angioedema had already startedto
resolve,14.15

ACE inhibitors are the most frequently reported causes
of drug-induced angioedema and a potential mechanism
has been proposed,although it remains unsupported. The
proposed mechanism of ACE inhibitor-induced angioede-
ma may result from the activationof the kallikrein-kinin
system and classic complement pathway, leading to the re-
lease of bradykinin, kallidin, and anaphylatoxins. This
pathway may increase vascular permeability and vasodila-
tion, precipitating angioedema. This mechanism is thought
to be related to an increase in kinins.2,16 ACE inhibitors in-
creasekinin levelsby preventing theirbreakdown; howev-
er, amlodipine also affects the kininsystemby stimulating
kinin formation through activation or release of kal-
likrein." In addition, the combined use of nicardipine, a
strong CYP3A4 inhibitor, with amlodipine, a CYP3A4
substrate, may lead to a significantly increased serumcon-
centrationof amlodipine, potentially leading to an abnor-
mal increase in kininproduction,"

Although there is only a smallbody of case reports im-
plicating CCBs as the cause of angioedema, amlodipine
was the most likely cause of angioedema in our patient.
Her past history revealedno adverse reactions associated
with verapamil use; therefore,CCB-associated angioede-
ma may not be considered as a classeffect untilmoreevi-
denceon this topic is available. Clinicians shouldperform
a comprehensive drug history review when faced with a
case of angioedema and consider amlodipine as a probable
causeof this potentially life-threatening reaction.
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EXTRAcro

OBJETIVO: Notificarun caso de angioedemaprobablementeasociado con
la administraei6nde amIodipinoen un pacientecon ictus hemomigico
del talamoderecho.

RFSUMEN DELCASO: Una mujer de 50 afiospresent6angioedemadurante
la hospitalizaci6n por un ictus hemomigicodel talamo derecho. No
presentaba un historial medicopreviode angioedema y seevalu6el riesgo
de todoslos medicamentos. Trasunaevaluaci6n minuciosa.losinformes
del caso,que vinculan los bloqueantesde los canales del calcio (BCC) y

el angioedema,lIevarona la realizaci6nde examenes adicionalesdel
farmaco amIodipino. La terapia con amIodipinose inici624 horas antes
del desarrollodel angioedema,que se resolvi672 horas despues de su
retirada.En total,la pacienteexperiment6hinchaz6norofaringeadurante
10dfas.

DISCUSI6N: En nuestros esfuerzos porexaminarunacausadel angioedema,
eliminamoslas causas, geneticas,alergicas,de origen ffsico,por
enfermedadesautoinmunesdel tiroidesy de tipo farmacol6gico.Seis
informesde casos han relacionadolos BCC; verapamilo,diltiazem,y
nifodipino;con angioedema.EIinicioy la resoluci6nde los sfntomasen
este caso fueron muy similaresal de otros informesde casas halladosen
la Iiteratura cientffica.La aplicaci6nde la puntuaci6nde probabilidadde
reaccionesfarmacol6gicas adversassegiin la escala Naranjohall6 una
probable relaci6nentre amIodipinoy angioedema.

CONCLUSIONFS: Aunque ya existfan con anterioridadalgunos informesde
angioedemainducidapor CBB, se trata del primer caso notificadoque
sugiere un enlace entre angioedemay la terapiacon amlodipino.Los
facultativos deben considerarel farmaco amIodipinocomo una causa
potencialde angioedema.

Traducido porEnrique Munoz Soler
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RESUME

OBJECI1F: Rapporterun cas d'angioederne probablementassociea
I'administrationd'amIodipine chez un patient avec un accident
cerebrovasculaire (ACV) hemorragiqueau niveau du thalamusdroit.

REsUME DU CAS: Une femme de 50 ans a developpede l'angioederne lors
de son hospitalisation suite aune AVChemorragiqueau niveau du
thalamusdroit. Elle nie toute histoireanterieured' angioedemeet tous
ses medicamentsont ete evalues pour Ie risqued'angioedeme. Apres
une etude approfondie,les rapportsde cas associantles antagonistes
calciqueset l'angioedeme ont rneneaevaluer I'amlodipinecomme
agent responsable.Ce demier fut debute 24 heures precedentIe
developpementd'angioedeme qui s'est resolu 72 heures apres son arret.
La patientea developpe de I'enflure oropharyngeedurant une periode
totalede 10jours.

DISCUSSION: Lorsde notrerecherche pourevaluerla causede l'angioedeme,
nous avonselimine les causes genetiques,allergiques,induitespar un
trauma, induitespar une maladie auto-immunethyro"idienne et celles
induitespar les medicaments.Six rapports de cas ont lie les antagonistes
calciquestels verapamil,diltiazem,et la nifedipineal'angioedeme, Le
debut et I'arret des symptomesde notre patientefurent similairesaceux
rapportesdans la litterature. L'applicationdu score Naranjoa determine
un lien probableentre I'amlodipine et I'apparitionde l'angioederne.

CONCLUSIONS: Bienque peu de rapportsdecas induitspar lesantagonistes
calciquesexistent,eeci constitue Ie premier rapport suggerantun lien
entre I'amlodipineet l'angioederne, Les cliniciensdevraientconsiderer
l'arnlodipine comme cause potentielled'angioedeme.

Traduit parMarcM Perreault
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