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ABSTRACT

Background: Amyloid diseases are hereditary and include transthyretin (TTR) amyloidosis
where subunit protein mutations may occur in genes for TTR, leading to the deposition of
fibrils (low molecular weight subunits (5 to 25 KD of proteins) in extracellular tissues. By
reducing the formation of TTR amyloid, diflunisal, a nonsteroidal anti-inflammatory drug, can
preserve the quality of life and significantly reduce disease progression. We present a case of a
61-year-old male patient with a history of ibuprofen allergy, diagnosed with TTR amyloidosis,
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Ayt :  complicated with peripheral neuropathy, cardiac, and liver amyloid. He developed bilateral
Received: 09 Aug 2022 :  mild eye swelling from the ibuprofen oral provocation test. With a similar $tructural backbone
Accepted: 11 Jan 2022 :  of carboxylic acid, he could develop pseudoallergy to diftunisal with an unknown likelihood
:  of developing an allergic reaction.
Objectives: This study aims to design successful diflunisal desensitization in a patient with
TTR amyloidosis.
Methods: The patient underwent a 14-step diflunisal desensitization procedure using 2 tablets
of diflunisal 500 mg that was dissolved in 40 mL of sodium bicarbonate 8.4% injection to
create serial 10-fold dilutions. Oral desensitization was administered in the escalation of the
doses at 30-min intervals, with a starting dose of 0.1 mg until a final dose of 250 mg was
reached.
Results: The patient tolerated diflunisal desensitization and was continued on diflunisal
Keywords: : treatment without any evidence of an allergic reaction.
Diflunisal, Conclusion: Diflunisal desensitization can be considered in patients with a history of
Desensitization, Ibuprofen ¢ ibuprofen allergy if there are no available alternative treatments. To the best of our knowledge,
allergy, Transthyretin :  this is the first article describing a patient with angioedema to ibuprofen who could tolerate
amyloidosis . oral diflunisal after desensitization.
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Introduction

myloid diseases are hereditary and include

transthyretin (TTR) amyloidosis where

subunit protein mutations may occur in

genes for TTR leading to the deposition of

fibrils (low molecular weight subunits (5
to 25 K, of proteins) in extracellular tissues [1]. The pre-
sentation of TTR amyloidosis includes peripheral and or
autonomic neuropathy, infiltrative cardiomyopathy, and
vitreous amyloid or leptomeningeal disease [2].

The treatment of TTR amyloidosis, where mutant amy-
loid precursor TTR proteins are produced by the liver,
includes reduction of TTR synthesis, stabilization of
TTR tetramers, antibodies, biologic agents, and hepa-
torenal or hepato-cardiac transplantation for advanced
end-organ damages [3]. By reducing the formation of
TTR amyloid, diflunisal, a nonsteroidal anti-inflam-
matory drug (NSAID), aids to stabilize TTR tetramers
and prevent the release of amyloidogenic monomers.
In a randomized trial involving 130 patients, diflunisal
was compared to placebo and has shown to preserve the
quality of life and significantly reduce the progression of
neurologic impairment in patients with familial amyloid
polyneuropathy [4]. In this article, we report a case of a
patient with a known drug allergy to ibuprofen who was
successfully desensitized with diflunisal for TTR amy-
loidosis.

Case Description
Introduction

A 61-year-old Chinese male with known drug allergies
to ampicillin and ibuprofen, and periorbital edema with
both drugs, was diagnosed with TTR amyloidosis, com-
plicated with peripheral neuropathy, cardiac, and liver
amyloid. He underwent an ibuprofen oral provocation
test with ibuprofen 320 mg and developed bilateral mild
eye swelling. There were no systemic symptoms and he
was discharged well with the following anti-histamines:
PO loratadine 10 mg OM PRN itch for 5 days and PO
chlorpheniramine 4 mg ON PRN itch for 5 days. Since
then, the patient has yet to try aspirin or other NSAIDs.
However, he was noted to have taken etoricoxib, a selec-
tive cyclooxygenase-2 inhibitor, with no issues.

Given the patient’s TTR amyloidosis, the stabiliza-
tion of TTR tetramers is required. Both diflunisal and
tafamidis are known to stabilize TTR tetramers. How-
ever, because of the high treatment costs associated with
tafamidis and its unavailability in our country, a desensi-
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tization procedure with diflunisal was considered. There
is currently no validated desensitization protocol with
diflunisal, so we sought to design one.

Materials and Methods

The desensitization procedure was performed with the ab-
sence of premedication in an intermediate care area under
the close supervision of physicians and nurses with resusci-
tation equipment on standby. The patient has also refrained
from the administration of any anti-histamines and cortico-
steroids 24 h before the procedure which could mask any
possible allergy reactions to diflunisal.

Two tablets of diflunisal 500 mg (AA Pharma Inc., On-
tario, Canada) were dissolved in 40 mL of sodium bicar-
bonate 8.4% injection to create serial 10-fold dilutions
(the lowest concentration was 0.1 mg/mL). Oral desen-
sitization was administered in the escalation of doses at
30-min intervals, with a starting dose of 0.1 mg until a fi-
nal dose of 250 mg was reached. The whole desensitiza-
tion procedure took 7 h to complete (Table 1). The start-
ing dose and dose escalation intervals are extrapolated
from published aspirin desensitization protocols [5, 6].

Results

The patient tolerated the procedure uneventfully. The
use of oral diflunisal, 250 mg twice daily, was then start-
ed. The patient was continued on diflunisal treatment
without any evidence of allergic reaction.

Discussion

Hypersensitivity reactions to NSAIDs can be catego-
rized as pseudoallergic or allergic reactions. Pseudoal-
lergic reactions are non-immunologic in nature, result-
ing from COX-1 inhibiting the properties of the drug.
Patients who present with pseudoallergic reactions may
react to most cyclooxygenase-1 (COX-1) inhibitors, in-
cluding aspirin. On the other hand, allergic reactions are
presumed to be immunoglobulin E (IgE)-mediated, spe-
cific to the chemical $tructure of the drugs [7]. Hence,
drug desensitization protocols were developed to safely
reintroduce drugs in patients who develop IgE or non-
IgE mediated hypersensitivity reactions [8]. In this case,
the patient developed bilateral eye swelling with ibupro-
fen oral provocation test at 320 mg but tolerated etori-
coxib (COX-2 selective inhibitor). There was no other
NSAIDs exposure other than the two mentioned.

Comparing diflunisal (Figure 1), a non-selective
NSAID and ibuprofen (Figure 2), both NSAIDs are
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Table 1. Diflunisal desensitization protocol

July 2022. Volume 8. Number 3

Step Route Diflunisal Suspension (mg/ml) Amount (mL) Dose (mg) Cumulative Dose (mg)
1 PO 0.1 mg/mL (suspension C) 1.0 0.1 0.1
2 PO 0.1 mg/mL (suspension C) 2.0 0.2 0.3
3 PO 0.1 mg/mL (suspension C) 4.0 0.4 0.7
4 PO 1 mg/mL (suspension B) 1.0 1.0 1.7
5 PO 1 mg/mL (suspension B) 2.0 2.0 3.7
6 PO 1 mg/mL (suspension B) 4.0 4.0 7.7
7 PO 25 mg/mL (suspension A) 0.4 10.0 17.7
8 PO 25 mg/mL (suspension A) 0.8 20.0 37.7
9 PO 25 mg/mL (suspension A) 1.6 40.0 77.7
10 PO 25 mg/mL (suspension A) 3.2 80.0 157.7
11 PO 25 mg/mL (suspension A) 4.0 100.0 257.7
12 PO 25 mg/mL (suspension A) 6.0 150.0 407.7
13 PO 25 mg/mL (suspension A) 8.0 200.0 607.7
14 PO 500 mg tablet 0.5 tablet 250.0 857.7

1The interval between doses (Step 1-14) is 30 min.

known as carboxylic acids with minor structural differ-
ences at the side chains where diflunisal is salicylic acid
and ibuprofen is propionic acid. Hence, with a similar
structural backbone of carboxylic acid, the patient could
develop pseudoallergy to diflunisal, with an unknown
likelihood of developing an allergic reaction. With cau-
tion, diflunisal desensitization was proposed. Rapid as-
pirin desensitization was proven to be effective but there
are only a few NSAIDs desensitization protocols pub-
lished [6]. Besides, no data was available on extempora-
neous preparation of diflunisal suspensions.

Figure 1. Structure of diflunisal PBR
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Diflunisal is an organic acid that dissolves readily in
a dilute alkali solution to give a stable solution at room
temperature [9]. Based on PubChem, the solubility of
diflunisal is 14.5 mg/L at neutral or acidic pH, which
is impractical to be formulated into a solution for oral
desensitization. One study has shown that buffering gas-
tric pH toward neutral using sodium bicarbonate has
enhanced the absorption of diflunisal in addition to its
bioavailability [10]. Hence, it was extrapolated that the
solubility of diflunisal may be improved with the use

Figure 2. Structure of ibuprofen
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of sodium bicarbonate as the solvent. At a 25 mg/mL
concentration, diflunisal formed a uniform suspension in
sodium bicarbonate injectable solution. The total dose of
sodium bicarbonate that the patient received by the end
of this desensitization procedure was approximately 3.2
g. As this is an acceptable daily dose to be administered
to the patient, the preparation of diflunisal solution at a
higher concentration was not explored. A successful oral
desensitization using omeprazole granules dissolving in
bicarbonate solution has been reported [11], despite the
paucity of data on the tolerability of such solution.

Conclusion

To our knowledge, this is the first article describing a
patient with angioedema to ibuprofen who could tolerate
oral diflunisal after desensitization. When indicated, this
newly designed desensitization protocol may be useful
in patients with ibuprofen or diflunisal-induced allergy.
The brief desensitization protocol offers an effective
method for inducing tolerance when no alternative treat-
ments are available.
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