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Dear Sir,

A 2-year 7-month-old Chinese girl presented with a 1-year history of bilateral subcutaneous
nodules on her anterior thighs, at the site of intramuscularly administered 5-in-1 combination
vaccine (containing diphtheria, pertussis, tetanus, polio and Haemophilus influenzae type B) and
measles-mumps-rubella (MMR) vaccine at 18 months of age. She had previously also received the
5-in-1 combination vaccines at 3, 4 and 5 months of age. Over the past year, the nodules remained
constant in size, and were intensely pruritic, with resultant persistent scratching leading to
overlying hypertrichosis and hyperpigmentation. Apart from mild atopic dermatitis, she was
otherwise healthy, and her growth and development were within normal parameters. On
examination, there were indurated, non-tender subcutaneous nodules measuring about 1 cm in
diameter on each thigh. There was also overlying hypertrichosis and hyperpigmentation (Fig. 1).
There was no attachment to overlying skin or deeper structures.

Fig. 1 Hyperpigmented patch with hypertrichosis on the left lateral thigh.
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A patch test showed a positive reaction to aluminium hydroxide 10% pet (Fig. 2), with
negative reactions to other allergens on the paediatric standard series, most notably nickel and
chromium. She was diagnosed with itchy subcutaneous nodules from delayed hypersensitivity
reaction to aluminium in 5-in-1 vaccines. The patient was treated with regular emollients and
topical betamethasone valerate 0.025% cream.

Fig. 2 Patch test showing positive reaction to aluminium (arrow).

Delayed-type hypersensitivity reaction to aluminium-containing vaccines is an uncommon
but known complication of intramuscularly-administered vaccines in children, with most reports
and case series from Scandinavia and Australia.(1-3) Our case is the first reported case from
Singapore. Aluminium is a common vaccine adjuvant and is incorporated as an aluminium salt,
especially aluminium hydroxide, in vaccines. It is found in almost all inactivated vaccines, and
acts to improve the host’s immunologic response to the vaccine.(4) The most commonly implicated
vaccines include Infanrix-Hexa (combined diphtheria, tetanus, acellular pertussis [DTPa], hepatitis
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B, inactivated poliovirus, Haemophilus influenzae type b), Infanrix-IPV (combined DTPa,
inactivated poliovirus), DTaP (combined diphtheria, tetanus, acellular pertussis) and Prevnar
(pneumococcal polysaccharide conjugate). Interestingly, the onset of symptoms can be preceded
by other vaccines, particularly the MMR vaccine, which do not typically contain aluminium but
can act as a triggering factor.(1)
There is usually a long delay between vaccination and onset of symptoms, with a median
of 3 months. The median age of onset is 15 months and the time from onset to diagnosis can range
from between 8 months to 2 years.(1-3) There is usually intense itching at the vaccination site that
can lead to localised eczema, hypertrichosis and dyspigmentation. Worsening of symptoms can
occur during intercurrent illnesses. Biopsy of a nodule typically shows granuloma formation with
aluminium crystals demonstrated by staining or atomic absorption spectrometry.(5) Positive patch
test to aluminium may be observed in 77-95% of patients.(1,2) Patch testing to aluminium chloride
hexahydrate 2% has been reported to be more sensitive than patch testing to metallic aluminium.(6)
A proportion of children with these subcutaneous nodules and positive patch test to aluminium
have been reported to develop symptoms of allergic contact dermatitis to aluminium-containing
deodorants, sunscreens, cosmetics, lotions, creams, and buttons.(1) Contact allergy to aluminium
has been reported to disappear with time, with up to 77% of them having negative results when
retested 5-7 years after the initial patch test.(7)
Symptoms have been reported to resolve spontaneously after a few years, with a median
duration of 3–4 years. Treatments is mainly expectant and supportive adjuncts include topical
corticosteroids and oral antihistamines. Intralesional corticosteroid injections and surgical excision
have also been described but may be difficult in young children. Currently, there is no consensus
on whether the occurrence of these nodules warrants withholding subsequent immunizations with
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aluminium-containing vaccines.(1-3) The use of vaccines with lower aluminium content, delaying
further vaccinations, as well as deep intramuscular injections have been suggested to reduce the
risk of inducing further reactions.(1-3) A detailed discussion with parents of these options should be
undertaken, in view that subsequent vaccinations may result in similar or more severe delayedtype hypersensitivity reaction.
Our case is the first reported case of itchy subcutaneous nodules caused by aluminiumcontaining vaccine in Singapore. Health care providers, especially family physicians, community
paediatricians and dermatologists should be aware of this uncommon complication of vaccines in
children.

Yours sincerely,
Nicholas Ann Hong Teo1, Mark Jean-Aan Koh2, Lynette Wei Yi Wee2
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