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1 | INTRODUCTION

Carboxymethylcellulose (CMC, carmellose sodium), which is de-
rived from native cellulose, is widely used as a suspending agent
in pharmaceutical preparations, food products, and cosmetics.!
However, there are few reports about immediate hypersensitiv-
ity reactions to substances containing CMC.2*® Here, we report
a case of urticaria caused by CMC, which was present in lidocaine
jelly and dimethicone drops that had been used for upper gastroin-

testinal endoscopy.

Excipient allergies are rare and difficult to diagnose. Carboxymethylcellulose (CMC,
carmellose sodium) is an anionic water-soluble polymer derived from native cellulose,
that is, used as an excipient. Here, we report a case of urticaria caused by the CMC
in lidocaine jelly and dimethicone drops, which had used for upper gastrointestinal
endoscopy. CMC is widely used in pharmaceutical preparations, food additives, and
other pharmaceuticals, and its use is increasing. However, there are few reports on
immediate hypersensitivity reactions because substances containing CMC. Previous
reports and our case suggest that excipients, such as CMC, can be potential hidden

carboxymethylcellulose, dimethicone drops, immediate hypersensitivity reaction, late-onset
reaction, lidocaine jelly, oral intake

2 | CASE REPORT

A 70-year-old Japanese male, who had a history of prostatic hyper-
plasia, but no allergies to medicines or other commonly used sub-
stances was referred to our hospital to undergo an examination to
determine the cause of his urticaria. Five months earlier, he had un-
dergone upper gastrointestinal endoscopy. He had previously under-
gone upper gastrointestinal endoscopy twice before (1 and 2years
ago) but had not experienced any allergic reactions, such as urticaria,

after these procedures. About 1h after the upper gastrointestinal
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endoscopy, he developed urticaria on his trunk and limbs without
any reduction in his blood pressure, diarrhea, or dyspnea. Lidocaine
jelly (2% Xylocaine® jelly, which contained methylparaben, propyl-
paraben, CMC, and a pH adjuster), midazolam (which contained mi-
dazolam, a pH adjuster, and a stabilizing agent), pronase (Pronase
MS®, which contained pronase, hydroxypropyl cellulose, HPC, and
lactose), sodium bicarbonate (which contained sodium bicarbonate
and dimethylpolysiloxane), and dimeticone (2% Gascon® drops,
which contained dimeticone, polysorbate, sorbitan monostearate,
CMC, silicon dioxide, ethanol, methyl parahydroxybenzoate, dibutyl-
hydroxytoluene, saccharin sodium hydrate, and aromatic chemicals)
were used for the upper gastrointestinal endoscopy. Drug-induced
urticaria was suspected.

Open application tests were performed with lidocaine jelly and
saline (as a negative control) on the forearms. The patient exhib-
ited negative reactions to the open application tests after 15 min.
Prick tests of the drugs and latex gloves used for the upper gas-
trointestinal endoscopy were performed on the forearms; that is,
the effects of midazolam, pronase (4% aq.), sodium bicarbonate
(4% aq.), dimeticone drops, lidocaine jelly, and latex were tested.
The responses were examined at 15min after the application of
the test substances, and the mean largest diameter and associated
perpendicular diameter of the wheals were recorded. Prick tests
were also performed with saline as a negative control and hista-
mine (10 mg/ml) as a positive control. Evaluation of prick test re-
sults was performed as previously reported.’* The allergen wheal
of similar size as that of histamine was given a relative size of 3+, if
double the size of histamine 4+, and if half the size of histamine 2+.
A positive result was defined as 22+. In addition, a positive reaction
was defined as when the response to the test substance was at
least 3mm greater than that of the negative control. The prick tests
with lidocaine jelly produced a positive reaction (2+) (Figure 1A)
and those (2+) with dimethicone drops (Figure 1B). All of the other
substances produced negative results. Based on these findings, the
patient was diagnosed with urticaria caused by the lidocaine jelly
and dimethicone drops. CMC and paraben were present in both
substances.

Then, we examined which components of lidocaine jelly had in-
duced the allergic reaction. Therefore, we first examined whether
lidocaine was the causative allergen; that is, we performed prick
tests with lidocaine-free jelly (Caine Zero® jelly, which contained
distilled water, glycerin, propylene glycol, hydroxyethyl cellu-
lose, trehalose, methyl parahydroxybenzoate, and propyl para-
hydroxybenzoate) and 1% lidocaine hydrochloride injections (1%
Xylocaine® injections, which contained lidocaine hydrochloride,
sodium chloride, and a pH adjuster) and intradermal tests with 1%
lidocaine hydrochloride injections (0.1 and 1% aq.), 1% lidocaine
hydrochloride injections with epinephrine (1% Xylocaine® injec-
tions with epinephrine, which contained lidocaine hydrochloride,
sodium chloride, a pH adjuster, hydrochloric acid, methylparaben,
sodium pyrosulfite, and adrenaline), and saline (as a negative con-
trol). The patient exhibited negative reactions to the prick tests and
intradermal tests after 15min. Then, we performed administration
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FIGURE 1 Responses to the prick tests of lidocaine jelly,
histamine (A), dimethicone drops (B), CMC (0.00035% and 0.0035%
aq.), histamine, and saline (C) were observed at 15min

tests with 1% lidocaine hydrochloride injections and 1% lidocaine
hydrochloride injections with epinephrine (0.5 mL each). The pa-
tient demonstrated negative reactions to the administration tests.
Thus, we determined that lidocaine was not the causative allergen
responsible for the urticaria.

Next, we performed skin tests with the components of lido-
caine jelly. In previous studies, prick tests of CMC, methylpar-
aben, and propylparaben were performed beginning with the
following low concentrations: CMC: 0.00075% aq.,® methylpara-
ben: 0.12% aq., and propylparaben: 0.012% aq.15 The concentra-
tions of CMC, methylparaben, and propylparaben in the lidocaine
jelly were 3.5%, 0.06%, and 0.03%, respectively, but those of the
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TABLE 1 Summary of CMC-containing

substances Route of

administration

Injections

Oral medicine

Topical
preparations

Contrast agents

Corticosteroid
Local anesthetics

Luteinizing hormone-releasing

Corticosteroid
Antifungal agent

Anti-inflammatory agent

Gastric medicine

Constipation drug

Corticosteroid

Local anesthetics

Barium sulfate
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Products containing CMC

Triamcinolone acetonide (Kenacort-A®)
Lidocaine (Xylocaine Viscous®)

Leuprorelin acetate (Leuplin®)
hormone formulation

Prednisolone (Predonine®)
Miconazole nitrate (Florid Oral Gel®)

Sodium azulene sulfonate (Azulene®,
Atenelen®)

Itopride hydrochloride (Ganaton®)

CMC-Na (Balkose®), Dimeticone
(Gascon®)?

Fluticasone furoate (Allermist®),
Mometasone furoate hydrate
(Nasonex®), Triamcinolone acetonide
(Aftach®, Kenalog®)

Lidocaine (Xylocaine® jelly)?

Sodium bicarbonate

®The causative agents in the present case.

dimethicone drops were unknown. Therefore, we performed prick
tests with methylparaben (0.001% and 0.01% aq.), propylparaben
(0.001% and 0.01% aq.), CMC (0.00035% and 0.0035% aq.), sa-
line (as a negative control), and histamine (10 mg/ml) (as a posi-
tive control). The prick tests with CMC (0.00035% and 0.0035%
aq.) produced a positive reaction (2+) within 15min (Figure 1C).
All of the other substances produced negative results. The prick
tests with CMC (0.0035% aq.) did not produce any reactions in
three normal subjects. We did not perform prick tests with the
components of the dimethicone drops because the only compo-
nents found in both the lidocaine jelly and dimethicone drops
were CMC and paraben. Based on these findings, the patient was
diagnosed with urticaria because the CMC in lidocaine jelly and
dimethicone drops.

.12 indicated that cross-reactions can occur be-

Moreau et a
tween CMC and methyl hydroxyethylcellulose (MHEC). So, we
also performed prick tests with MHEC, hydroxypropylcellulose,
cellulose (0.00035%, 0.0035%, 0.035%, 0.35%, and 3.5% aq.;
Wako, Japan), and histamine (10 mg/ml) (as a positive control). All
of these substances produced negative results, indicating that the
patient had been sensitized to CMC. Subsequently, the patient
avoided any foods containing CMC, and he no longer developed

urticaria.

3 | DISCUSSION

CMC is an anionic water-soluble polymer derived from native cel-
lulose.! It is increasingly being used in pharmaceutical prepara-
tions (Table 1); cosmetics; and foods, such as ice creams, chocolate

products, frozen cakes, and condiments, in which it is used in food

additives to promote the solubilization of compounds with poor
water solubility and emulsifiers. There have been several reports
on immediate hypersensitivity reactions to the CMC in corticos-
teroid injections containing triamcinolone acetonide,?"® food addi-
tives,”! barium sulfate,'® or white chalk'? in the English literature
(Table 2). In the cases involving corticosteroid injections containing
triamcinolone acetonide,?® urticaria and anaphylaxis developed
approximately 30min after the injection. On the other hand, in the

2711 and our case immediate hypersensitivity reac-

previous cases
tions to orally consumed CMC, such as that present in foods, barium
sulfate, lidocaine jelly, or dimethicone drops, occurred after 30 min
to 4 h. Interestingly, Bigliardi et al® reported that three patients who
had developed anaphylaxis caused by the CMC in local injections
of corticosteroid preparations demonstrated negative results in oral
provocation tests of CMC (136-250mg). CMC is hardly decomposed
or absorbed in the gastrointestinal tract and is inert; therefore, sen-
sitization and allergic reactions rarely occur after its ingestion.? In
our case, the patient may have become sensitized to CMC in foods or
the pharmaceutical preparations used for the upper gastrointestinal
endoscopy although he had not experienced any allergic reactions
in daily life, even though he had consumed foods, such as jam or
ice cream, containing CMC. These findings suggest that some spe-
cial conditions, such as the long fasting period imposed before gas-
trointestinal endoscopy examinations, may make allergic reactions
to CMC more likely. In addition, a greater number of encounters
with orally consumed CMC-containing substances, such as foods
or pharmaceutical preparations, may be required to induce allergic
reactions to CMC. CMC is being increasingly used in our daily lives;
therefore, physicians should carefully assess patients' CMC intake
in cases involving episodes of anaphylaxis or urticaria of unknown

cause that occur in daily life.
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