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Abstract

Background: Carboxymethylcellulose is a
carbohydrate widely used as additive in tab-
lets, cosmetics, some injectable hormone
formulations, food (as E466) and as active
principle in hydrocolloid dressings. Anaphy-
laxis to carboxymethylcellulose in parenter-
al corticosteroid preparations has previous-
ly been reported. Typically, skin tests were
positive in such cases, occasionally specific
IgE or histamine release have been demon-
strated. Case Report: We report on 3 pa-
tients who suffered from anaphylactic
symptoms after local injection of corticoste-
roid preparations. Intracutaneous skin tests
with carboxymethylcellulose were positive;
in 2, sulfidoleukotriene release could be
measured in the cellular antigen stimulation
test (CAST®). Specific IgE could not be iden-
tified. Oral provocation tests with typical
doses of carboxymethylcellulose as found
in food and tablets were negative. Conclu-
sion: In patients with anaphylaxis to paren-
teral administration of carboxymethylcellu-
lose, small amounts are tolerated by the oral
route. Skin tests and CAST are useful diag-
nostic tools.
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Introduction

Carboxymethylcellulose (E466) is a car-
bohydrate used in some formulations for
parenteral administration of hydrophobic
substances, ¢.g. corticosteroids. We describe
3 cases with anaphylaxis due to carboxy-
methylcellulose after parenteral injection of
corticosteroid preparations. Intracutaneous
tests were positive for carboxymethylcellu-
lose, but not for the corticosteroid molecule
or other additives. We performed lympho-
cyte stimulation (transformation) tests
(LTT), cellular antigen stimulation tests
(CAST®) and immunodot tests for specific
IgE against carboxymethylcellulose. Only
the CAST showed positive results, the other
in vitro tests were negative. Carboxymethyl-
cellulose is widely used as additive in other
preparations such as tablets, cosmetics, food
and radiography contrast media. Therefore,
we performed an oral provocation test with
carboxymethylcellulose to test whether only
the parenteral application or also the oral
intake could induce anaphylaxis. All patients
tolerated an oral provocation test with car-
boxymethylcellulose with cumulative doses
of 136 and 250 mg, respectively. These re-
sults confirmed the tolerance of larger oral
doses of carboxymethylcellulose and the
anaphylactic reactions to small doses of this
carbohydrate in parenteral formulations.
The pathogenesis could not be completely

elucidated, the positive skin tests suggest an
antibody-mediated reaction, but we were not
able to demonstrate circulating specific IgE
by the immunodot technique. The release of
sulfidoleukotrienes in the CAST suggests
that basophils may play an important role.

Case Reports

Case 1

A 76-year-old woman was suffering from
acute lumboischialgia and received several
times injections with corticosteroids and lo-
cal anesthetics into the Ls/S; region. After
4 ml of a mixture of Xyloneural (containing:
lidocaine hydrochloricum, methylparahy-
drobenzoate) and Kenacort® A 40 (contain-
ing: triamcinolone acetonide, alcohol ben-
zylicum, polysorbatum 80, carboxymethyl-
cellulosum natricum) had been injected, she
developed 30 min later generalized pruritus,
urticaria, angioedema of the lips, tachycar-
dia and hypotonia. After emergency treat-
ment with systemic antihistamines and cor-
ticosteroids, the patient had an uneventful
recovery.

Prick and intracutaneous tests with lido-
caine HCl and methylparahydrobenzoate
were negative. Prick tests with Kenacort
(10 mg/ml) were also negative, but the intra-
cutaneous testing with 0.1 mg/ml Kenacort
revealed a positive skin reaction with a
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Table 1. Results of allergologic tests

Tested agent Test Patient 1 Patient 2 Patient 3
Kenacort® prick test negative (10 mg/ml) n.d. positive (10 mg/ml)
i.c. test positive (0.1 mg/ml) n.d. positive (0.1 mg/ml)
Triamcort® prick test n.d. negative (10 mg/ml)  n.d.
1.c. test n.d. positive (0.1 mg/ml) n.d.
Diprophos® prick test n.d. n.d. positive
1.C. test n.d. n.d. positive
Carboxymethylcellulose  prick test negative (7.5 ug/ml) negative (10 pg/ml) equivocal (7.5 pg/ml)
i.c. test positive (0.075 ug/ml)  positive (1 pg/ml) positive (0.075 pg/ml)
CAST negative positive positive
LTT negative n.d. n.d.
OPT negative (136 mg) negative (250 mg) negative (250 mg)
specific I[gE  negative negative negative

OPT = Oral provocation test; i.c. = intracutaneous; n.d. = not done.

wheal and erythema. Then, skin tests with
each ingredient of Kenacort were performed.
Prick and intracutaneous tests with triam-
cinolone acetonide, benzyl alcohol and poly-
sorbate 80 were negative. The prick test with
7.5 ug/ml carboxymethylcellulose was nega-
tive. An intracutaneous test with 0.075 pg/
ml carboxymethylcellulose was positive. To
support these observations we also per-
formed in vitro tests with the ingredients of
Kenacort. The LTT did not show any stimu-
lation with sodium carboxymethylcellulose,
polysorbate 80 or benzyl alcohol. There was
no significant release of sulfidoleukotrienes
in the CAST after incubation with these
ingredients either. Finally, after obtaining
informed consent, a blinded oral provoca-
tion test with carboxymethylcellulose was
performed. The patient tolerated a cumula-
tive dose of 136 mg sodium carboxymethyl-
cellulose without reaction. Specific IgE
against carboxymethylcellulose were not de-
tectable by the immunodot method (ta-
ble 1).

Case 2

A 37-year-old man received an intra-ar-
ticular injection of carbostesin (containing:
bupivacainum hydrochloridum anhydri-
cum) and Triamcort-Depot® (containing:
triamcinolone acetonide, alcohol benzyli-
cum, polysorbatum 80, carboxymethylcellu-
losum natricum) into the shoulder joint.
Thirty minutes after the injection, the pa-
tient experienced a generalized urticaria, an-
gioedema of the lips, dizziness and breathing
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problems. A systemic emergency treatment
was immediately given, and the patient
quickly recovered. Prick and intracutaneous
tests with bupivacain HCl and methylpara-
hydrobenzoate were negative. A prick test
with Triamcort (10 mg/ml) was also nega-
tive, but the intracutaneous test with 0.1 mg/
ml Triamcort revealed a positive skin reac-
tion with a wheal and erythema. The prick
test with 10 pg/ml carboxymethylcellulose
was negative, the intracutaneous test with
1 ug/ml carboxymethylcellulose was posi-
tive. An oral provocation test was per-
formed, the patient tolerated a cumulative
dose of 250 mg sodium carboxymethylcellu-
lose without any reaction. The CAST with
carboxymethylcellulose was clearly positive;
however, it was not possible to measure spe-
cific IgE against carboxymethylcellulose by
the immunodot technique (table 1).

Case 3

A 59-year-old man received an injection
of lidocaine 1% (containing: lidocainum hy-
drochloricum anhydricum) and Diprophos®
(containing: betamethasoni dipropionas, al-
cohol benzylicum, polysorbatum 80, car-
boxymethylcellulosum natricum, macrogo-
lum 4000) into the right elbow. Thirty min-
utes after the injection, the patient experi-
enced sweating, flush with generalized pruri-
tus, nausea and a collapse which lasted a few
minutes. The patient recovered without
emergency treatment. Later at home a re-
lapse occurred with angioedema of the feet
and of the lips. Previous injections with cor-

ticosteroids and local anesthetics had been
tolerated. Prick and intracutaneous tests
with different local anesthetics and the addi-
tives were negative. Prick and intracuta-
neous tests with several parenteral cortico-
steroid preparations such as Kenacort
(triamcinoloni acetonidum with caboxy-
methylcellulose), Solu-Medrol® (methyl-
prednisolone without carboxymethylcellu-
lose), Solu-Cortef® (hydrocortisone without
carboxymethylcellulose), Celestone® (beta-
methasone without carboxymethylcellulose),
Decadrone phosphate® (dexamethasone
without carboxymethylcellulose) and Dipro-
phos were performed. Prick tests for Kena-
cort and Diprophos were weakly positive,
intracutaneous tests were clearly positive
with a wheal and erythema. There was no
reaction to the other steroid preparations.
The prick test with 7.5 pg/ml carboxy-
methylcellulose was equivocal, and the intra-
cutaneous test with 0.075 ug/ml was strongly
positive. The patient tolerated a cumulative
dose of 250 mg sodium carboxymethylcellu-
lose in the oral provocation test without any
symptoms. The CAST with carboxymethyl-
cellulose revealed a significant release of sul-
fidoleukotrienes. The immunodot test to
measure specific IgE was negative (table 1).

Skin tests with carboxymethylcellulose in
5 controls were negative.
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Discussion

Carboxymethylcellulose is a highly vis-
cous carbohydrate. It is used in injectable
preparations as a suspending agent to pro-
mote solubilization of compounds with poor
water solubility. These include corticoste-
roids, hormones like LHRH or somatostatin.
Carboxymethylcellulose is also present in
tablets as binder, glidant and antiadherent,
in bulk laxatives as active principle and as an
additive in food products. In food, carboxy-
methylcellulose is labeled as E466. Carboxy-
methylcellulose is also used in cosmetics as
adsorbent, anticaking agent, emulsion stabi-
lizer, bulking agent and viscosity-increasing
agent, and it is the osmotically active ingre-
dient in some hydrocolloid wound dress-
ings.

There are several reports on anaphylactic
reactions due to carboxymethylcellulose in
injectable corticosteroids [1-7]. The symp-
toms included generalized pruritus, urticar-
ia, angioedema, hypotension, dyspnea, vom-
iting and loss of consciousness. In all cases,
when performed, skin tests with carboxy-
methylcellulose were positive, in some also
histamine release tests [3, 8]. Another medi-
cally important source of carboxymethylcel-
lulose are oral radiographic contrast media.
One report describes an anaphylactic reac-
tion after an upper gastrointestinal examina-
tion with carboxymethylcellulose-containing
barium sulfate. In this patient, skin tests
revealed carboxymethylcellulose as respon-
sible for the anaphylaxis [8]. This report is of
interest because it describes anaphylaxis af-
ter orally administered carboxymethylcellu-
lose, whereas our patients did not react to the
oral application of a small amount of car-
boxymethylcellulose as it is typically present
in food and tablets. However, we recom-
mend that our patients should not receive
any radiographic contrast media containing
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large amounts of carboxymethylcellulose,
which increases the possibility that it may be
absorbed.

Carboxymethylcellulose is commonly
used as osmotic agent in hydrocolloid wound
dressings. Johnsson and Fiskerstrand [9] de-
scribed a patient with generalized urticaria
and nausea due to carboxymethylcellulose in
a hydrocolloid dressing. Because hydrocol-
loid dressings are often used in wound care,
more such cases could occur in the future.
Patients with contact urticaria to hydrocol-
loid dressings should be tested with carboxy-
methylcellulose and in the case of sensitiza-
tion should avoid injectable drugs contain-
ing carboxymethylcellulose. Hamada and
Horiguchi [10] described an allergic contact
dermatitis of the hands due to carboxy-
methylcellulose in processed food in a bake-
ry, indicating the importance of carboxy-
methylcellulose as food additive and suggest-
ing that delayed-type hypersensitivity can
occur as well. Carboxymethylcellulose as al-
lergen also plays a role in animals. The im-
portant role of carboxymethylcellulose as al-
lergen was already emphasized by de Weck
and Schneider [11] in 1972. Aitken [12]
found that cattle were more readily sensi-
tized than guinea pigs to this carbohydrate;
Freund’s adjuvant enhanced sensitization,
but was not essential. Straub et al. [13]
described sensitization in horses to a product
containing dexamethasone and carboxy-
methylcellulose. Hamajima et al. [14] used
carboxymethylcellulose to enhance the pro-
duction of specific antibodies and cell-me-
diated immunity against intranasally ap-
plied HIV DNA vaccine in mice.

So far, it has not been reported that LTT
or CAST have been performed in patients
with anaphylaxis to carboxymethylcellulose.
The negative results in the LTT could be due
to problems with the sensitivity of this in
vitro test; alternatively the reaction against
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this carbohydrate might not involve a T-cell-
mediated immune response. However, 2 of
the 3 patients revealed a release of sulfido-
leukotrienes in the CAST suggesting that the
anaphylactic reaction involves the release of
mediators from basophil cells. The immuno-
dot assays to detect specific IgE were nega-
tive. In another study, however, immunoas-
says and immunoblots revealed specific IgE
to carboxymethylcellulose [4]. This implies
that probably the sensitivity of our test is low
or, alternatively, that the reaction is not me-
diated by IgE, but that specific IgG against
carboxymethylcellulose could be involved.
Thus, anaphylactic reactions to carbohy-
drates due to immune-complex reactions
with high titers of IgG against dextrans have
been described [15].

Our case reports demonstrate that ana-
phylactic reactions to carboxymethylcellu-
lose are of practical importance, particularly
since carboxymethylcellulose is present in
some injectable hormone preparations, but
also in radiographic contrast media, hydro-
colloid dressings, oral medications and in
food as additive E466. Therefore, we suggest
to perform an oral provocation test in all
patients with positive skin tests against car-
boxymethylcellulose to exclude a reaction to
small oral doses of this widely used carbohy-
drate. Furthermore the application of the
CAST to diagnose a reactivity to carboxy-
methylcellulose in vitro may be useful.

Acknowledgements

We thank the Allergy Laboratory (Prof.
B. Przybilla) of the Dermatology Clinic,
Ludwig Maximilian University, Munich,
Germany, for the performance of the immu-
nodot tests.

6 Caduff C, Reinhart WH, Hartmann K, Kuhn
M: Immediate hypersensitivity reactions to
parenteral glucocorticoids? Analysis of 14
cases. Schweiz Med Wochenschr 2000;130:
977-983.

7 Schuster C, Wiithrich B, Hartmann K, Kuhn
M: Anaphylaxis to E466. Allergy 2000;55:303—
304.

Bigliardi/Izakovic/Weber/Bircher



8 Muroi N, Nishibori M, Fujii T, Yamagata M,
Hosoi S, Nakaya N, Saeki K, Henmi K: Ana-
phylaxis from the carboxymethylcellulose com-
ponent of barium sulfate suspension. N Engl J
Med 1997;337:1275-12717.

9 Johnsson M, Fiskerstrand EJ: Contact urticaria
syndrome due to carboxymethylcellulose in a
hydrocolloid dressing. Contact Dermatitis
1999;41:344-345.

10 Hamada T, Horiguchi S: A case of allergic con-
tact dermatitis due to sodium carboxymethyl
cellulose (author’s transl). Sangyo Igaku 1978;
20:207-211.

Anaphylaxis to Carboxymethylcellulose

11

12

de Weck AL, Schneider CH: Allergic reactions
in man, horse and cattle due to the presence of
carboxymethylcellulose in drug formulations.
Proc Eur Soc Stud Drug Toxicity 1972;13:203-
204.

Aitken MM: Induction of hypersensitivity to
carboxymethylcellulose in cattle. Res Vet Sci
1975;19:110-113.

Straub R, Lazary S, Gerber H, De Weck AL,
Schatzmann U, Pauli B: Sensitization studies
using dexamethasone and carboxymethylcellu-
lose in the horse. Schweiz Arch Tierheilkd
1972;114:439-449.

14

15

Hamajima K, Sasaki S, Fukushima J, Kaneko
T, Xin KQ, Kudoh I, Okuda K: Intranasal
administration of HIV-DNA vaccine formu-
lated with a polymer, carboxymethylcellulose,
augments mucosal antibody production and
cell-mediated immune response. Clin Immu-
nol Immunopathol 1998;88:205-210.

Bircher AJ, Hedin H, Berglund A: Probable
grade IV dextran-induced anaphylactic reac-
tion despite hapten inhibition. J Allergy Clin
Immunol 1995;95:633-634.

Dermatology 2003;207:100-103

103



