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OBSERVATION

Use of Acetazolamide in Sulfonamide-Allergic
Patients With Neurologic Channelopathies

Daniel Platt, MD; Robert C. Griggs, MD

Objective: To report the safe and successful use of the
carbonic anhydrase inhibitor acetazolamide for treat-
ment of patients with episodic ataxia and periodic pa-
ralysis who had been denied treatment because of a his-
tory of severe allergic reactions to antibiotic sulfonamides.

Design: Case reports.

Setting: University of Rochester Medical Center, Roch-
ester, New York.

Patients: A 01-year-old man with late-onset episodic
ataxia, an 83-year-old woman with mutation-positive An-
dersen-Tawil syndrome, and a 21-year-old woman with
mutation-positive episodic ataxia 2, all of whom had a
history of severe skin rash with the use of sulfonamides
for treatment of infection.

Results: The 3 patients had been considered for car-
bonic anhydrase inhibitor treatment but a pharmacist had

refused to fill a prescription for acetazolamide for 1 pa-
tient and the other 2 patients were denied treatment be-
cause of the allergy history. All 3 patients were pre-
scribed acetazolamide and had no adverse reaction. Two
patients improved substantially and are continuing treat-
ment. A review of the pharmacology literature suggests that
cross-reactivity between antibiotic and nonantibiotic car-
bonic anhydrase inhibitors is unlikely. Moreover, a re-
view of case reports does not suggest cross-reactivity. Pre-
vious reports in the ophthalmology literature also indicate
that acetazolamide can be administered to patients with a
history of antibiotic sulfonamide allergic reaction.

Conclusions: These 3 cases confirm that the carbonic
anhydrase inhibitor acetazolamide can be given to pa-
tients with a history of allergic skin rash with antibiotic
sulfonamide.
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ONANTIBIOTIC SULFON-

amides are used for treat-

ment of diseases such as

type 2 diabetes mellitus,

hypertension, and ion
channelopathies. However, patients who
might benefit from these medications have
often been prohibited from taking them
owing to fear of cross-reactivity between
antibiotic and nonantibiotic sulfon-
amides. In patients with severe allergic
responses to sulfonamide antibiotics, the
risk of severe reaction with other sulfa-
containing drugs such as acetazolamide
was thought to outweigh potential ben-
efits. However, recent studies of the chemi-
cal structure and mechanisms of im-
mune response to these drugs suggest that
cross-reactivity is unlikely. Furthermore,
there is little clinical evidence support-
ing allergic cross-reactivity, and several
case studies have found them safe in pa-
tients allergic to sulfonamide antibiotics.
Herein, we report successful treatment of

3 patients with a reported sulfonamide al-
lergy who had channelopathies meriting
treatment with acetazolamide.

REPORT OF CASES

CASE 1

A 61-year-old man had difficulty walking,
double vision, and slurred speech once or
twice per week beginning at age 57 years.
Episodes progressively worsened in fre-
quency and duration, and he developed in-
terepisode incoordination. The episodes
were triggered by exertion, stress, caf-
feine, and alcohol. His medical history in-
cluded hypertension, hypercholesterol-
emia, and glucose intolerance. The patient
reported that while in the military, pro-
phylactic treatment for meningitis caused
throat and facial swelling and itchy eyes.
On examination, he had downbeat gaze-
evoked nystagmus on horizontal gaze,
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tremor on finger-to-nose testing, and an ataxic gait. He was
unable to tandem walk or stand with his feet together. He
used a walker and needed support to sit. Magnetic reso-
nance imaging findings were normal.

An initial neurologist prescribed acetazolamide for epi-
sodic ataxia, but a pharmacist declined to fill the pre-
scription because the patient had had a previous severe
skin rash after taking sulfonamide. After reviewing re-
cent pharmacology literature, we concluded that acet-
azolamide could be given. When the patient received ac-
etazolamide at a dosage of 125 mg/d, his gait improved
within 1 week but the effect lasted for only 3 to 4 hours.
When the dosage was changed to 250 mg twice a day,
he further improved; he could stand unsupported and
tandem walk. His nystagmus persisted. The patient had
paresthesias in the fingers but no allergic signs or symp-
toms; he is continuing treatment with acetazolamide.

CASE 2

An 83-year-old woman with genetically confirmed An-
dersen-Tawil syndrome type 1 (KCNJ2, R67W) first no-
ticed symptoms at age 14 years, when she experienced
frequent palpitations lasting 10 to 30 seconds and occa-
sionally associated with syncopal episodes. She also had
6 episodes/year of whole-body paralysis lasting 1 to 2
hours and triggered by illness, stress, or hot weather. She
gradually developed persistent interepisode weakness. She
had distinctive physical features, including hyper-
telorism, a small mandible, and clinodactyly of the fin-
gers and toes. A cardiac pacemaker was placed in 2005
and a defibrillator was placed in 2008. She also had os-
teoporosis and slight dementia. She reported having had
a severe skin rash with sulfonamide.

On examination, she had proximal muscle weakness
(4/4 hip flexors and extensors). The patient was entered
into an outgoing trial on the effect of potassium and ac-
etazolamide in Andersen-Tawil syndrome and began treat-
ment with acetazolamide at a dosage of 250 mg twice a
day. No adverse effects were noted during treatment in
an 18-week period.

CASE 3

A 21-year-old woman with global developmental delay pre-
sented with 1 or 2 severe headaches per week associated
with vertigo, ataxia, and emesis. Testing revealed a mu-
tation in the CACNAIA gene consistent with episodic ataxia
type 2. The patient reported severe facial edema and gen-
eralized hives after administration of a sulfa antibiotic at
age 6 years. Neurologic examination showed dysarthric
speech, inability to tandem walk, right-beating nystag-
mus, and tremor on finger-to-nose testing. The patient be-
gan treatment with acetazolamide at a dosage of 125 mg/d.
The episodes of headaches, vertigo, and ataxia ceased. No
adverse events were noted during treatment.

B COMMENT B

Acetazolamide has been used for the treatment of epi-
sodic ataxia type 2, with benefit in 50% to 75% of pa-

tients."? In episodic ataxia type 1, acetazolamide was also
effective in decreasing attack frequency.’ Acetazolamide
is also effective in the periodic paralyses.* Carbonic an-
hydrase inhibitors have been used to prevent altitude sick-
ness, to lower intraocular pressure in open-angle glau-
coma, and to treat refractory absence, myoclonic, and
catamenial epilepsy as part of multidrug regimens. Acet-
azolamide has recently been used for hemiplegic mi-
graine and idiopathic intracranial hypertension.”®

Acetazolamide is a nonbacteriostatic sulfonamide that
contains a sulfonamide functional group but lacks anti-
biotic activity. The sulfonamides include the following:
(1) the sulfonylarylamines, which have a sulfonamide moi-
ety attached to a benzene ring with an unsubstituted amine
at the N4 position (antibiotics, notably sulfanilamide and
sulfamethoxazole); (2) the nonsulfonylarylamines, which
have a sulfonamide group attached to a cyclic structure
without the amine moiety at the N4 position (carbonic
anhydrase inhibitors, sulfonylureas, loop diuretics, thia-
zides, cyclo-oxygenase 2 inhibitors, and protease inhibi-
tors); and (3) the simple sulfonamides, which have a sul-
fonamide moiety not directly connected to a ring structure
(triptans, topiramate, probenecid, etc).” Patients with an
allergy to sulfonamide antibiotics have been considered
at risk for cross-reactivity.®

Sulfonamide antibiotic reactions encompass the en-
tire Gell-Combs spectrum of hypersensitivity (types 1-4).
Type 1 responses are IgE mediated and include urticaria,
angioedema, and anaphylaxis with cardiovascular col-
lapse. In the case of the sulfonamide antibiotics, interac-
tion of IgE is highly stereospecific and is directed against
the unmetabolized parent drug at the N1 heterocyclic ring
but not at the sulfonamide group of the antibiotic.**° Thus,
atype 1 hypersensitivity cross-reaction between a sulfa an-
tibiotic and a nonantibiotic such as acetazolamide, which
lacks the N1 ring, is unlikely.

Type 2 responses involve IgM- or IgG-mediated cy-
totoxic attack on cells, leading to hemolytic anemias, neu-
tropenias, thrombocytopenias, and vasculitudes. For the
sulfonamide antibiotics, these humoral hypersensitivity
reactions are not directed against the parent drug but in-
stead result from antibody association with drug me-
tabolites." Drug metabolites also play a role in type 3 hy-
persensitivity reactions, which involve formation of
antigen-antibody immune complexes in serum and
deposition of those complexes in tissues and organs
throughout the body (glomerulonephritis, arthritis, se-
rum sickness, Arthus reaction) and in the sulfonamide
hypersensitivity syndrome are characterized by serum
sickness, fever, rash, and organ dysfunction that can prog-
ress to Stevens-Johnson syndrome or toxic epidermal
necrolysis. The sulfonamide antibiotics form multiple me-
tabolites, but most hypersensitivity reactions result from
hydroxylation at the N4 position by CYP2C9.'? Because
nonantibiotic sulfonamides do not contain an N4 amine
group, they do not produce these reactive metabolites or
cause type 2 or 3 hypersensitivity reactions, or sulfon-
amide hypersensitivity syndrome.

Type 4 reactions are delayed-type hypersensitivity me-
diated by sensitized T cells. These reactions cause macu-
lopapular rash, Stevens-Johnson syndrome, and toxic epi-
dermal necrolysis.” For sulfonamide antibiotics, the

ARCH NEUROL

PUBLISHED ONLINE DECEMBER 12, 2011

E2

WWW.ARCHNEUROL.COM

Downloaded from www.archneurol.com at Bibliosan, on December 13, 2011
©2011 American Medical Association. All rights reserved.


http://www.archneurol.com

binding of drug metabolites to self-proteins creates new
epitopes that stimulate T cells to attack native tissues.'
The formation of the reactive metabolites is stereospe-
cific: generation of cross-reactive metabolites by the non-
antibiotic sulfonamides (including acetazolamide) is
mechanistically improbable and does not occur in vitro."
Recently, it was shown that antibiotic-induced epider-
mal necrolysis might result from direct, drug-specific cy-
totoxic effects against keratinocytes rather than from me-
tabolite formation; cross-reaction was found to be
extremely stereospecific, such that only a few very closely
related sulfonamide antibiotics, and no sulfonamide non-
antibiotics, could reproduce the T-cell activation.'
Inaddition to the arguments based on chemical and im-
munological analysis, reviews have also found little clini-
cal or pharmacological evidence to suggest cross-reactivity
between sulfonamide antibiotics and acetazolamide.'”'®
Although case reports have described anaphylactic
reactions to acetazolamide and postulated a cross-
reaction with sulfonamide antibiotics, testing for a sul-
fonylarylamine allergy was not done.®"°
In another article,® skin testing of a patient with an
allergic reaction to acetazolamide was positive to a sul-
fonamide solution. However, anaphylaxis to a drug with-
out prior exposure is unlikely because type 1 IgE re-
sponses depend on preformed antibody. The patient had
never received acetazolamide. Thus, the positive skin test
could represent a concurrent IgE-mediated sulfonylaryl-
amine allergy rather than a cross-reaction to acetazol-
amide, which does not possess the chemical structure nec-
essary to elicit a type 1 sulfonylarylamine reaction.*!*>
The lack of available clinical or pharmacological evi-
dence to support cross-reactivity between sulfonamide
antibiotics and acetazolamide lends supports to the use
of acetazolamide to treat patients with episodic ataxia and
periodic paralysis. Of our 3 sulfonamide-allergic pa-
tients, 2 improved in symptoms after treatment with ac-
etazolamide and none of the 3 had a hypersensitivity re-
action. We conclude that a sulfonamide allergy should
not be a contraindication to treatment with acetazol-
amide in patients with neurologic channelopathies.
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