Two episodes of anaphylaxis following
exposure to hydroxypropyl methylcellulose
during cataract surgery
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We report a case of immediate severe anaphylaxis to hydroxypropyl methylcellulose (HPMC) on
2 separate occasions during cataract surgery ina 71-year-old patient. Skin prick tests were positive
for HPMC, a constituent of Ocucoat and Xylocaine gel, which were administered intraocularly
during surgery. Skin prick tests were also positive for methylcellulose. Based on symptoms and
clinical signs of anaphylaxis following 2 separate cataract operations together with positive prick
tests to HPMC, HPMC is the most plausible cause of the reactions. The patient has since had un-
eventful surgery for a detached retina avoiding HPMC. This case stresses the importance of con-
sidering all medication given to patients as possible causes of an anaphylactic reaction.
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Anaphylaxis during or after cataract surgery due to in-
stillation of drugs has been reported sporadically.'™
Causes include injection of cefuroxime into the ante-
rior chamber," topical fluorescein sodium 2% eye-
drops,” topical treatment with eyedrops containing
neomycin,” and hyaluronidase in a peribulbar block.*
Numerous drugs are administered during and after
cataract surgery, making it impossible to immediately
identify the exact cause of the anaphylaxis. Subse-
quent allergen investigation is necessary to find the
causative agent and thereby prevent future exposure.

Hydroxypropyl methylcellulose (HPMC), also
known as hypromellose, is a synthetic derivative of
naturally occurring cellulose, a cellulose ether. This
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compound is a listed food additive (E464) and is
used for thickening and emulsifying liquids. In oral
drugs, it is used in the production of hydrophilic
matrices, which control and increase the duration of
drug release to prolong the therapeutic effect,” and
as a coating material in micropellets for controlled
release.® It is also used in capsule shells for oral, inha-
lation, vaginal, and rectal administration.” In topical
hydrogel formulations, it acts as a gelling agent to
control the release of the active substance® and to opti-
mize viscosity in ophthalmic suspensions.” It is also an
excipient in artificial tears for dry-eye treatment."’

Although several cases of anaphylactic reactions
to carboxymethylcellulose have been reported,'*™*
anaphylaxis caused by HPMC has not been reported
previously.

CASE REPORT

A 71-year-old man with no relevant medical history, atopy,
or previous history of allergic reactions developed anaphy-
laxis on 2 separate occasions immediately following cataract
surgery. The first incident (October 2009) occurred while the
patient was being transported home after cataract surgery in
the left eye. He experienced severe palmar itching, dizziness,
abdominal pain, nausea, and vomiting. He also felt swelling
in his throat and developed urticaria on his neck and chest.
On arrival home, the patient collapsed on the floor, semicon-
scious, and was subsequently admitted to the hospital,
where he was treated with inhalation of adrenaline, antihis-
tamine, and steroids. The symptoms resolved completely,
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Figure 1. Left: Shortly after cataract surgery in
the left eye, the patient developed an anaphy-
lactic reaction. Right: Positive skin prick tests
to Xylocaine gel and Ocucoat containing
HPMC. Prick test with pure lidocaine was neg-

2% Lidocaine gel containing
hydroxypropylmethylcellulose
(Xylocain™)

oy

Hydroxypropylmethylcellulose
2% (Ocucoat”)

and the patient was discharged from the hospital the same
day. No further investigation into the cause of the anaphy-
lactic reaction was performed.

Two years later (October 2011), cataract surgery was
planned for the right eye by the same surgeon. Suspecting
that the former anaphylactic reaction had been caused by
the antibiotics used during surgery (intravenous cefuroxime
and ciprofloxacin gel 3% applied locally), the surgeon
changed to intravenous gentamicin and chloramphenicol
1% applied locally but otherwise used the same premedica-
tion and followed the same procedure as in the previous
operation. In the waiting room, shortly after surgery was
completed, the patient developed a generalized itchy rash
and became acutely unwell, with excessive mucous produc-
tion, nausea, vomiting, and abdominal pain. An ambulance
was called. He was hypotensive at 74/41 mm Hg. On treat-
ment with fluids, intravenous antihistamines, and steroids,
his condition improved. On arrival at the hospital, the
patient was stable but felt nauseated and had generalized
urticaria. He recovered, was discharged the following day,

ative, ruling out allergy to the local anesthetic
O component.

Q Q

and referred to the Danish Anaesthesia Allergy Centre for
investigation. The surgical result was not affected by the
anaphylactic incident (Figure 1, left).

A list of all medications used during both cataract opera-
tions was obtained. These included local anesthesia agents,
antiinflammatory drugs, lubricants and fillers mainly as
eyedrops or gels. The patient was tested for the medications
used in both procedures (Table 1). Skin prick tests with
Ocucoat, which is formulated from a HPMC 2%, and to
Xylocaine 2% gel, which also contains HPMC, were positive
(Figure 1, right). Both these drugs had been administered dur-
ing both operations. All other drugs used during the opera-
tions tested negative. To exclude possible cross-reactivity,
other celluloses were tested. The patient tested positive to
methylcellulose 2%, whereas a prick test with Diprospan (con-
taining carboxymethylcellulose) was inconclusive and with
Instillagel (containing hydroxyl ethylcellulose) was negative.

The patient was subsequently tested with various pure
preparations of celluloses (Table 1). Again, skin tests for
HPMC and methylcellulose 2% were strongly positive.

Table 1. Results of allergy testing.

Product Skin Prick Test Intradermal Test Provocation Specific IgE

Products used during both operations
HPMC 2% (Ocucoat) + NT NT NT
Lidocaine 2% gel containing HPMC (Xylocaine) s NT NT NT
Ethylene oxide NT NT NT =
Latex = NT NT =
Chlorhexidine digluconate = = NT =
Lidocaine without adrenaline — - — (sc) NT
Cyclopentolate (Cyclogyl) = NT NT NT
Oxybuprocain (Novesine) = NT NT NT
Phenylephrine (Neosynephrin POS 10%) = = — (iv) NT
Triazolam NT NT — (po) NT
Diclofenac - - — (po) NT
Diclofenac eyedrops (Difen- Stulln) = NT NT NT

Other products containing celluloses
Eye drops containing HPMC 3.2 mg/mL (Artelac) s NT NT NT
Methylcellulose 2% T/ AF NT NT NT
Carboxymethylcellulose 7 mg/mlL (Diprospan) ?/— NT NT NT
Hydroxyl ethylcellulose (Instillagel) -/? NT NT NT
Eyedrops containing carboxymethylcellulose 10 mg/mL (Celluvisc) = NT NT NT

+ = positive test; — = negative test; ? = inconclusive test; IgE = immunoglobulin E; iv = intravenous; NT = not tested; po = per oral; sc = subcutaneous
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This time, the skin prick test was negative for carboxymeth-
ylcellulose and inconclusive for hydroxyl ethylcellulose.
Blood samples were taken to perform histamine-release
testing (HR-test) to the celluloses that were applied in the
prick test (Table 1). Unfortunately, the patient was a non-
responder to the HR-test; ie, the test was inconclusive. As
a specific immunoglobulin E assay is not commercially
available, the skin test results could not be supplemented
with in vitro diagnostics.

DISCUSSION

To our knowledge, this is the first report of severe ana-
phylaxis presumed to be caused by sensitization to
HPMC based on positive skin prick test results. Intra-
dermal administration and provocation testing were
considered to increase test sensitivity but were
deemed unsafe since anaphylaxis has been reported
following these tests.'®!” The widespread use of
HPMC in medical preparations indicates that the risk
for developing anaphylactic reactions at exposure is
very low. Reactions have been described to carboxy-
methylcellulose in eyedrops,'® in depot injections of
steroids,"''¥'®* and to the carboxymethylcellulose
component of barium sulfate suspension.'*?°

Cross-reactivity between celluloses has been exam-
ined in 3 cases of delayed reaction to carboxy-
methylcellulose” and in 2 cases of anaphylaxis
to carboxymethylcellulose.”” No cross-reactivity be-
tween carboxymethylcellulose and HPMC has been
demonstrated.

Since HPMC is a constituent in many food and drug
preparations and since our patient had no allergic
symptoms except the 2 anaphylactic episodes, one
can assume that he tolerates oral intake of small
amounts of HPMC and other celluloses. Bigliardi
et al.”® performed oral provocation tests with small
doses of carboxymethylcellulose in 3 patients with
anaphylaxis to parenteral administration of carboxy-
methylcellulose. All patients tolerated oral provoca-
tion with typical doses of carboxymethylcellulose
found in food and tablets.

Aswe had to rely on skin prick tests as the only diag-
nostic method, we could not achieve conclusive results
on possible cross-reactivity and chose to warn against
parenteral administration of methyl and ethyl cellu-
loses. At the end of the investigation, an “allergy
pass” wasissued to the patient. The allergy pass rapidly
proved helpful as the patient was admitted to the hos-
pital a few weeks later due to a retinal detachment.
With the allergy pass, he avoided exposure to celluloses
during surgery and the procedure was uneventful.

This case report illustrates the importance of de-
tailed allergen investigation following an anaphylactic
reaction during surgical procedures in which many
drugs and substances are administered simulta-
neously. It also highlights the need for clinicians to

be aware of other causes of anaphylactic reactions
besides those that are most self-evident.
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