
Adjuvant therapy
A small randomised trial found that antifungal shampoo
(selenium sulphide) increases the rate of eradication,
which may reduce the transmissibility of the organism.13

Our experience supports this, and we recommend that
children use topical treatments as well as oral drugs.15 16

It is not clear at what stage during treatment a child is
free from spores. However, current advice states that
once children are receiving adequate treatment (oral
and topical) it is safe for them to return to school.16

Conclusion
Scalp ringworm seems to be increasing in the United
Kingdom and is reaching epidemic proportions in
some areas. T tonsurans is responsible for most of these
cases. Doctors should consider scalp ringworm in any
child with a scaly scalp in whom a diagnosis of dandruff
or scalp eczema has been suspected.16

We thank the British Society of Paediatric Dermatology for
funding the study that provided some of the information for this
review, Roderick Hay for help and encouragement, and Claire P
Lloyd for comments on the manuscript.

Competing interests: The authors’ tinea capitis clinic is funded
by Novartis.

1 Williams DI, Marten RH, Sarkany I. Oral treatment of ringworm with
griseofulvin. Lancet 1958;ii:1212-3.

2 Leeming JG, Elliott TSJ. The emergence of Trichophyton tonsurans tinea
capitis in Birmingham, UK. Br J Dermatol 1995;133:929-31.

3 Fuller LC, Child FC, Higgins EM. Tinea capitis in south east London: an
outbreak of Trichophyton tonsurans infection. Br J Dermatol
1997;136:139.

4 Buckley DM, Moss C, Austin G, Armer J, Leeming JG. Trichophyton ton-
surans infection in Birmingham. Br J Dermatol 1996;135(suppl 47):21.

5 Hay RJ, Clayton YM, de Silva N, Midgley G, Rosser E. Tinea capitis in
south east London—a new pattern of infection with public health impli-
cation. Br J Dermatol 1996;135:955-8.

6 Elewski BE. Tinea capitis: a current perspective. J Am Acad Dermatol
2000;42:1-24.

7 Hay RJ, Robles W, Midgley D, Moore MK. Tinea capitis in Europe: new
perspective on an old problem. J Eur Acad Derm Venerol 2001;15:229-33.

8 Bronson DM, Desai DR, Barskey S. An epidemic of infection with Tricho-
phyton tonsurans revealed in a twenty year survey of fungal pathogens in
Chicago. J Am Acad Dermatol 1983;8:322-30.

9 Gibbon KL, Goldsmith P, Salisbury JA, Bewley AP. Unnecessary surgical
treatment of fungal kerions in children. BMJ 2000;320:696-7.

10 Fuller LC, Child FC, Midgley G, Hay RJ, Higgins EM. Practical method
for the diagnosis of scalp ringworm; validation of the toothbrush
technique. J Eur Acad Derm Venerol 1997;9(suppl 1):209.

11 Hay RJ, Roberts SOB, McKenzie DWR. Mycology. In: Champion RH,
Burton JL, Ebling FJG, eds. Textbook of dermatology. Vol 2. 5th ed. Oxford:
Blackwell, 1998:1151.

12 Elewski BE. Cutaneous mycoses in children. Br J Dermatol
1996;134(suppl 46):7-11.

13 Allen HB, Honig PJ, Leyden JJ, McGInley KJ. Selenium sulfide: adjunctive
therapy for tinea capitis. Pediatrics 1982;69:81-3

14 Jones TC. Overview of the use of terbinafine (Lamisil) in children. Br J
Dermatol 1995;132:683-9.

15 Fuller LC, Smith CH, Cerio R, Marsden RA, Midgley G, Beard AL, et al.
A randomised comparison of four weeks of terbinafine versus eight
weeks of griseofulvin for the treatment of tinea capitis—advantages of a
shorter treatment schedule. Br J Dermatol 2001;144:321-7.

16 Higgins EM, Fuller LC, Smith CE. Guidelines for management of tinea
capitis in UK. Br J Dermatol 2000;143:53-8.

(Accepted 5 February 2003)

Lesson of the week

Interfering antibodies affecting immunoassays in woman
with pet rabbits
Adrian Park, Mark Edwards, Mandy Donaldson, Mohammad Ghatei, Karim Meeran

Many antibodies used in diagnostic immunoassays are
derived from rabbits. Keeping rabbits as pets is known
to be a risk factor for developing heterophilic (or inter-
fering) antibodies.1 Studies have shown that 30-40% of
the population have heterophilic antibodies.2 However,
only about 0.05-0.5% of immunoassays seem to be
affected to the extent that the concentration of
interfering antibodies overwhelms the assay system.2

We report a case in which the presence of heterophilic
antibodies led to unnecessary investigations.

Case history
A 52 year old woman was referred to our hospital in July
2001 for further investigation of persistently raised fast-
ing gut hormones concentrations. She had had irritable
bowel syndrome diagnosed 16 years previously. The
high concentrations of gut hormones had first been
detected nine years ago, when, after an exacerbation of
her condition, she had investigations to screen for other
possible causes of diarrhoea. Computed tomography of

the abdomen, magnetic resonance imaging of the
pancreas, and an octreotide scan at that time all gave
normal results. The referring hospital attributed the
abnormal blood test results to hyperplasia of pancreatic
islet cells.

Additional educational resources

British Association of Dermatology (www.bad.org.uk)
Contains clinical guidelines for management
The Skin Site (www.skinsite.com)
The site contains information sheets for patients

People who keep rabbits may develop heterophilic antibodies
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The patient was monitored with two yearly magnetic
resonance imaging and annual measurement of fasting
gut hormone concentrations. The results of imaging
were always normal apart from a suggestion of
hyperplasia of the islet cells, but her gut hormone
concentrations remained persistently high. She was
receiving no drugs apart from an oestrogen implant.
She was managed conservatively as her condition
remained stable.

On referral to our hospital, the patient’s fasting gut
hormone concentrations were still high (see table).
Imaging of the abdomen and octreotide scanning
gave normal results. We therefore booked the patient
for pancreatic angiography with calcium stimulation
to ascertain whether she had abnormal functioning
islet cells.3

It is unusual for a neuroendocrine tumour to
secrete more than one hormone, so we considered
whether the patient could have heterophilic (interfer-
ing) antibodies. The radioimmunoassays for fasting gut
hormones all use rabbit antibodies. On further
questioning, it transpired that she and her husband
had kept large numbers of pet rabbits (up to 80 at one
time) and that she had presumed rabbit induced aller-
gic rhinitis. Her husband was an officer of the British
Rabbit Council.

The presence of heterophilic antibodies in the
patient’s serum was confirmed by the addition of small
concentrations of non-immune rabbit serum to the
gastrin assay buffer. This blocks the interfering
antibodies without otherwise affecting the assay. The
patient’s results for gastrin were 95 pmol/l (no rabbit
serum added), < 20 pmol/l (0.5% rabbit serum added),
and < 20 pmol/l (1% rabbit serum added). The
reference range for gastrin is < 30 pmol/l. We
cancelled the angiography, reassured the patient, and
discharged her back to the referring hospital with the
diagnosis of presumed irritable bowel syndrome with
heterophilic (rabbit) antibodies interfering with the gut
hormone assay.

Discussion
It is likely that our patient’s exposure to her pet rabbits
led to the development of the heterophilic antibodies.
The consequence of this in her case has been needless
investigations and clinic appointments, although,
fortuitously, no major clinical intervention. Earlier
communication may have led to the interference being
detected sooner.

Heterophilic antibodies are common in the popu-
lation and cause interference in up to 0.5% of
immunoassays.1 2 Interference from heterophilic anti-
bodies should be considered whenever immunoassay
results do not correspond with the clinical and
diagnostic pictures, and it is important to recognise
that multiple immunoassays can be affected. Failure to
take account of heterophilic antibodies can result in
unnecessary investigations and clinical interventions. It
is therefore essential that physicians and the laboratory
interact closely. Increased use of assays with hetero-
philic antibody protection would also help avoid the
problem.
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Patient’s fasting gut hormone concentrations (pmol/l), 1993-2001

Hormone (reference value) January 1993 April 1995 April 1996 April 1997 April 1998 June 1999 March 2000 July 2001

Vasoactive intestinal
polypeptide (<30)

279 30 7 <4 86 35 38 120

Pancreatic polypeptide
(<300)

>500 >500 116 300 >500 >500 400 72

Gastrin (<30) >400 >400 >400 >400 >400 >400 >400 125

Glucagon (<50) >500 93 59 44 56 27 34 63

Somatostatin (<150) 71 284 247 92 156 93 138 103

Neurotensin (<100) >1000 >1000 >1000 752 >1000 718 248 101

One hundred years ago

Canada and the cigarette question

The Canadian House of Commons has passed a measure
forbidding the importation, manufacture, and sale of cigarettes
in the Dominion of Canada. The Bill met with violent
opposition, but was finally passed. This is the most drastic
measure on the subject that we have yet heard of. The Bill which
the British Antitobacco and Antinarcotic League wishes to have
introduced into our own House of Commons provides only for
the suppression of the juvenile smoker, and the various States of

the American Union which have legislated against cigarettes all
leave the adult to use his discretion in the matter. But the
Canadian measure appears to be aimed at cigarette smoking
without limit of age. It will be interesting to see whether the
Dominion will be more successful in putting down cigarettes
than Sir Peter Laurie was in the determination which he
expressed to put down suicide.

(BMJ 1903;i:1046)
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