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CASE REPORT

Rare case of type | hypersensitivity reaction to
sodium hypochlorite solution in a healthcare setting

Gabriel Chia Shi Zhe," Andrew Green,? Yuke Tien Fong,3 Haur Yueh Lee,’

Sweet Far Ho?

SUMMARY

Sodium hypochlorite is a clear yellowish solution with a
characteristic odour of chlorine and is commonly used as
a disinfectant and a bleaching agent. It is used in
various healthcare settings for its fast-acting and broad-
spectrum antimicrobial activity. It is a known irritant and
there are some reports that it can also cause allergic
contact dermatitis of type IV hypersensitivity. We report
a case of work-related type | hypersensitivity to sodium
hypochlorite, presenting with recurrent urticarial rash
and a positive prick test reaction to this chemical. He
was subsequently excused from further exposure with no
further recurrences of the urticarial rash. To the best of
our knowledge, this is the first such reported case due
to work in the healthcare setting.

CASE REPORT

The patient is a man aged 22 years, who works as
an operating theatre technician. He gave a history
of recurrent itchy, non-tender urticarial rash over
the face, upper limb and trunk (figure 1). His
rashes typically occurred ~5-10 min after he
started cleaning with 0.1% sodium hypochlorite
cleansing solution in the operating theatres’ and
usually last <24 hours. He did not have any symp-
toms of angioedema, periorbital oedema or short-
ness of breath. The rashes subsided within 24 hours
of taking antihistamines. He had no rashes when
he did cleaning work with other cleansers or
outside his working environment. He also did not
have a medical history of similar rashes.

He has a history of atopic dermatitis as a child.
He also gave a history of lip swelling and itchy
rashes after taking shrimps. He did not have a
history of asthma or allergic rhinitis. There was no
history of recent infection, drug use or physical
triggers for his urticaria. He also did not have any
associated symptoms of thyroid or autoimmune
disorders.

WORK EXPOSURE

He worked as an operating theatre technician for
the last 6 months. His work entailed the cleaning of
the operating theatre environment, assisting in posi-
tioning the patients postoperatively and preparing
the surgical instruments. Sodium hypochlorite (con-
firmed in the material safety data sheet provided)
was used only as a cleaning solution at the end of
every infectious disease case listed for operation.
The sodium hypochlorite solution was prepared by
adding five tablets of 2.5 g of Actichlor tablets into
750 mL of water. Actichlor tablets are a mixture of

sodium dichloro-1,3 S-triazinetrione and adipic
acid. Sodium dichloro-1,3 S-triazinetrione dissolves
in water to form sodium cyanurate and hypochlor-
ous acid. This diluted solution of 0.1% concentra-
tion was then transferred into a spray bottle. He
then sprayed the sodium hypochlorite solution onto
the equipment that needed to be cleaned. Personal
protective equipments, such as a yellow gown, latex
gloves, surgical cap, face mask, face shield and
boots, were worn during such cleaning which
usually took ~1.5 hours to complete.
His other colleagues did not have any rashes.

INVESTIGATIONS

We performed a prick test for our patient using the
substances he was exposed to at work. A prick test
was performed to evaluate the presence of
IgE-mediated type I hypersensitivity response to a
suspected allergen.”

A prick test (figure 2) was performed over the left
forearm with 0.1% sodium hypochlorite solution (the
concentration used at work) with positive and nega-
tive controls at our outpatient clinic. Prick tests to his
gown, powdered and non-powdered gloves were also
performed (figure 3). The test showed a positive urti-
carial reaction to 0.1% sodium hypochlorite solution,
confirming a type I hypersensitivity reaction. There
was no reaction to the yellow gown, powdered and
non-powdered gloves (figure 2). A positive skin prick
test result is defined as weal >3 mm in diameter com-
parable with the positive control.”

Within 10 min of the prick test, the patient
started reporting of itch with an onset of weals
starting from the ears, the face, neck and then the
trunk (figure 4). He was given fexofenadine
180 mg once daily and the rashes subsequently
subsided.

Figure 1

Photo of upper limbs showing urticarial
plaques and papules.
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Figure 2 Photo of the prick test performed over the left forearm
which showed positive urticarial reaction to sodium hypochlorite
solution (marked with red circle) and the positive control (marked with
black circle).

Figure 3  Photo of allergens tested: yellow gown, powdered and
non-powdered gloves.

Dermographism was tested negative, suggesting that the reac-
tion observed during the prick test was not confounded by the
presence of concomitant physical urticaria.

Patch testing was not carried out as the patient did not
present with the pruritic, eczematous lesions characteristic of
allergic contact dermatitis of the type IV hypersensitivity.

DISCUSSION

The inflammatory and irritant effects of sodium hypochlorite
on the skin are well documented. Exposure can occur via inhal-
ation, ingestion, dermal or ocular contact, leaving behind
inflamed tissues with burning pain and even blisters.> ¢ Sodium

Figure 4 Photo showing urticarial plaques and papules over the
upper limbs and trunk.

hypochlorite has also been reported to cause allergic skin
reactions.*~°

Our patient presented with urticarial rash, atypical for
sodium hypochlorite exposure. His rashes occurred despite him
donning full personal protective equipment leaving only a small
area of his neck exposed. There was no direct contact of sodium
hypochlorite with his skin during the preparation of the diluted
solution. We postulate that the hypersensitivity reaction is likely
due to exposure to chlorine gas that is produced as a result of
dissolving Actichlor tablets in water. The chlorine gas can form
hypochlorous acid or hydrochloric acid, which are both irri-
tants, in the atmosphere. In addition, the mist generated from
the spray bottle may come into contact with his exposed skin
over the neck area, resulting in contact urticaria with secondary
generalisation.

He experienced an immediate onset of urticarial rash follow-
ing the skin prick test with 0.1% sodium hypochlorite. These
findings together with the good resolution of his rash following
the intake of antihistamine confirmed the type I hypersensitivity
reaction. We searched the electronic databases of PubMed and
The Cochrane library for relevant systemic reviews, case series
and case reports using the medical subject headings (MeSH) of
“Type I hypersensitivity’, ‘angioedema,’ ‘anaphylaxis’ or ‘urticar-
ial’ together with ‘sodium hypochlorite’ or ‘bleach’. Literature
documenting sodium hypochlorite-mediated type I reaction was
scarce and was limited to case reports. Caliskan et al” had
reported a case of a female aged 32 years who developed
angioedema and respiratory distress after being exposed to
sodium hypochlorite irrigation during the endodontic proced-
ure, whereas Neering® described the occurrence of intermittent
contact urticaria after exposure to chlorinated pools and cleans-
ing agents containing sodium hypochlorite. A scratch test per-
formed using chlorinated water was strongly positive for both
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cases.” 8 Despite the presence of these case reports, the material
safety data sheet provided by the manufacturer did not reflect
the possibility of type I hypersensitivity reaction as a potential
hazard.

The prick and patch tests are commonly used to diagnose
type I and type IV hypersensitivity responses, respectively.
However, performing these tests to differentiate between the
two hypersensitivity reactions in the back drop of a corrosive
substance is difficult as results may be confounded by the irri-
tative physical and chemical properties of the substance.
Proper preparation and dilution of the irritant is essential for
the accuracy of the tests. Literature search using key words
like ‘prick test’ and ‘sodium hypochlorite’ returned no study
that has evaluated the recommended non-irritant concentra-
tion of sodium hypochlorite for use in a diagnostic prick test.
However, a study performed in 1990 showed that the recom-
mended non-irritant concentration of sodium hypochlorite
for use in a diagnostic patch test was 1%.” The concentration
of sodium hypochlorite used by our patient was 0.1%, which
is below the 1% cut-off recommended by the study above,
suggesting that the reaction observed in the prick test was
unlikely to be confounded by the irritant nature of sodium
hypochlorite.

Patients with allergic reaction to sodium hypochlorite
solution should be aware that sodium hypochlorite is com-
monly present in household bleach and is also used in a
number of industrial processes such as commercial launder-
ing, manufacture of paper and pulp, industrial chemical syn-
thesis and disinfection of swimming pools."’ As such,
patients with allergic reactions should be advised to avoid
such exposures.

CONCLUSION

This is the first such reported case of type I hypersensitivity to
sodium hypochlorite due to work in the healthcare setting. A
careful clinical history alerted us to sodium hypochlorite as a
possible allergen, enabling us to establish the diagnosis and the
offending agent in this case. Early recognition and exposure
avoidance are necessary in management of type I hypersensitiv-
ity. The patient was subsequently excused from exposure to
sodium hypochlorite solution permanently with no further
recurrences of the urticaria.

Patient's perspective

| am currently well and have not experienced anymore allergic
attacks after being transferred out of major operating theatre.
Currently, | do not experience any redness or itchy sensation as
I no longer contact sodium hypochlorite solution in my current
working environment.

Learning points

» Irritants like sodium hypochlorite solution can trigger a type
| hypersensitivity reaction in susceptible patients.

» A careful clinical history is key in establishing the diagnosis
and offending agent in patients with type | hypersensitivity
reactions. The rapid onset of symptoms in an individual with
a history of allergy should raise suspicions of this.

» Early recognition and avoidance of the culprit agent is
important in the management of patients with type |
hypersensitivity reaction.
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