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Summary

Diffuse cutaneous mastocytosis (DCM) is a rare, severe, variant of cutaneous mastocytosis. The authors report the case of a male infant who
developed maculae and maculopapulae on his legs and abdomen when aged 3.5 months, which spread to all body surfaces within weeks.
Diagnosis of DCM was made at the age of 6 months when he had developed extensive bullous eruptions, generalised pruritus, flushing
and abdominal pain. Treatment was started with oral dimethindine maleate. At the age of 18 months, oral sodium cromoglicate (SCG) was
introduced. At the age of 23 months, additional treatment was started with a cutaneous emulsion containing 4% SCG. Continued treatment
with oral dimethindine maleate, oral SCG with the dose maintained at 25 mg/kg/day, and SCG 4% cutaneous emulsion applied two to four
times daily has resulted in a steady improvement of symptoms and skin appearance.

BACKGROUND

Mastocytosis describes a group of disorders character-
ised by the abnormal growth, accumulation, or both, of
mast cells, in one or more organ systems.! Mastocytosis
is divided into two main subgroups, systemic mastocyto-
sis (SM) and cutaneous mastocytosis (CM). Mastocytosis
affects approximately 0.9 in 10 000 people in the European
Union.

Diffuse cutaneous mastocytosis (DCM) is a rare, severe
variant of CM. It occurs mainly in infants, with the first
signs often appearing soon after birth. The skin is infil-
trated by increased numbers of mast cells. Degranulation
of the mast cells produces oedema and a leather grain
skin appearance. Blistering is common, and there are also
nodules and plaques. In many cases, there is a general-
ised erythroderma, sometimes soon after birth and DCM
is more likely than other forms of CM to be associated
with systemic symptoms including shock, diarrhoea and
abdominal pain.

There is no curative treatment for mastocytosis and
treatment consists primarily of symptomatic drugs and
other treatments that deal with the symptoms experienced
by individual patients.? The main groups of drugs used are
histamine receptor blockers, both H; and H, antagonists,
leukotriene antagonists, acetylsalicylic acid and other non-
steroidal anti-inflammatory drugs, oral sodium cromogli-
cate (SCG), oral corticosteroids and ultraviolet (UV) light
irradiation.

The disease described in this case report, DCM, is rare,
but very distressing. There are no established treatments
for infants. The primary treatment we used, oral SCG, is
licensed in USA for the treatment of SM, including patients
with cutaneous symptoms, but its use in children below
the age of 2 years is not recommended. Other cases using
this treatment below this age have been published but
the dose used has been variable. We found that adjusting
the dose on an mg/kg/day basis did result in symptomatic
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improvement, and we believe that this is an important
information to be followed and expanded. Although the
symptoms affect mainly the skin, no topical treatments are
recommended. In addition to oral SCG, we used a cutane-
ous emulsion containing 4% SCG. This was helpful. This is
the first report of this use of this emulsion in this disease.

CASE PRESENTATION

A male infant aged 3.5 months, developed irregular, dark
brown spots on his legs, which rapidly spread to his abdo-
men, neck and temples. After about 3 weeks, he devel-
oped blisters in his groin. When aged 5 months, he was
seen by one of us (SC). At that time, he had generalised
maculae and maculopapulae covering most of his skin
including his face and head. A provisional diagnosis of urti-
caria pigmentosa (UP)/DCM was made. Darier’s sign was
positive: stroking the abdomen resulted in a red and later
white urticaria reaction associated with a large red weal
and after 5-min marked flushing of the face. The reaction
lasted 30 min. One month later, when he had developed
extensive bullous eruptions, generalised pruritus, flush-
ing and abdominal pain, the diagnosis was confirmed
as DCM. Treatment was started with oral dimethindine
maleate. Four months later, treatment was changed to a
combination of cetirizine and ketotifen, but within a short
time he reacted with flushing of the face and extremities
followed by oedema of the same areas followed by severe
blistering and diarrhoea. To deal with this reaction, he
was admitted to hospital and treated with a corticosteroid
infusion. He reacted in a similar way but not so severely
to desloratidine and levocetirizine. Treatment has there-
fore continued with dimethindine maleate which has
been well tolerated.

Over the course of the next 9 months in addition to the
symptoms described, he had attacks of more severe symp-
toms. These started with flushing, red eyes, abdominal
pain, vomiting and reddening of the skin. The following
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Figure 1 Patient aged 17 months showing lesions of diffuse cutaneous mastocytosis during flare-up.

day, he developed fluid containing blisters all over his body
apart from his face, palms and soles. The blisters cracked,
emptied and then filled with fluid again before turning to
red crusts, which lasted about a week and then fell off. The
whole attack lasted about 10-14 days. It was found that
the only treatment that helped was a 100-mg prednisone
suppository. During the first 12 months, he required one
corticosteroid suppository every month. figure 1 shows
the child, 1 day after the onset of an attack.

The parents declined a skin biopsy, and 12 months after
the diagnosis had been made this was confirmed with a
raised serum tryptase. Additional treatment was started
with oral SCG at a dose of a 50 mg five times daily. This
resulted in an improvement in the abdominal symptoms of
abdominal pain and diarrhoea.

The child’s mother was in contact with the mothers of
other children with DCM and learnt of the availability of
a cutaneous emulsion containing 4% SCG (Altoderm),
which they had obtained and were using it as a topical
treatment of DCM. She contacted one of us (AME), who
is involved in the clinical development of this emulsion for
the treatment of atopic dermatitis. Supplies are available on
a named-patient basis for the treatment of rare diseases.

The severity of skin symptoms (itching, flushing and
wealing) using a 0-3 scale, where O=no symptoms, 1=mild
symptoms, 2=moderate symptoms and 8=severe symptoms were
recorded by the mother for 7 days before the commence-
ment of treatment with the 4% SCG cutaneous emulsion
and daily thereafter. Treatment with the 4% SCG cutane-
ous emulsion began at the age of 23 months.

The daily mean scores for all skin symptoms for 7 days
before treatment with the 4% SCG skin lotion was started
and those for the first 100 days of treatment are shown in
figure 2. This shows the skin symptoms initially worsened,
then improved and then became more severe again. His
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weight at this time was 15 kg, making the daily dose of
oral SCG 16 mg/kg/day. By day 100 of treatment, when
symptoms had worsened, his weight had increased to 16
kg, and it was decided to increase the dose of oral SCG
to 25 mg/kg/day. This was done in two stages, initially to
350 mg/day for 5 days and then to 400 mg/day. During
the second 100 days of treatment with this regimen, there
was a slow but steady improvement in skin symptoms as
seen in figure 3. During flare-ups of skin symptoms, the
use of the 4% emulsion was increased to three to fou times
a day, reducing to once or twice a day when symptoms
improved.

Daily diary cards of skin symptoms were kept from
the age of 23 months to 36 months and again for 1 month
aged 45 months (after 24 months) and for 2 weeks aged 54
months (after 35 months). The change in skin symptoms
is seen in figure 4, which shows mean monthly scores for
total skin symptoms (apart from the final record which is
for 2 weeks only). No prednisone suppositories have been
required during this time. The current dose of oral SCG
had been increased to 500 mg/day to maintain the daily
dose at 25 mg/kg/day. The dose of dimethindine maleate
had been increased to 3 mg/day. Measures of serum tryp-
tase made throughout this period are shown in figure 5.

INVESTIGATIONS
Serum tryptase (figure 4).

DIFFERENTIAL DIAGNOSIS

The diagnosis of CM is based on typical skin lesions: four
subtypes are recognised, urticaria pigmentosa (UP), DCM,
mastocytoma and telangiectasia macularis eruptive per-

stans (TMEP). Darier’s sign, local wealing of the lesions
in UP and DCM when the skin lesions are rubbed or
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Figure 2 Total daily symptom score recorded by mother (range 0-9). Symptoms recorded, itching, flushing, whealing (hives), using
0-3 scale. 0=no symptoms, 1=mild, 2=moderate, 3=severe. Interrupted line=before introduction of sodium cromoglicate (SCG) 4%
cutaneous emulsion. Day 0=aged 23 months. Solid line=first 100 days of using SCG 4% cutaneous emulsion.
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Figure 3 Total daily symptom score recorded by mother (range 0-9). Similar symptoms to figure 2. Interrupted line=before introduction
of sodium cromoglicate (SCG) 4% cutaneous emulsion. Day 0=aged 23 months. Solid line=first 200 days of using SCG 4% cutaneous

emulsion. Dose of oral SCG increased from day 110.

scratched is usually positive. DCM is differentiated by the
age of onset, the nature of the skin lesions and the associa-
tion of other symptoms.

TREATMENT

Described in case presentation.

OUTCOME AND FOLLOW-UP
Improvement in symptoms has continued and is seen
3 monthly at paediatric dermatology clinic. Dosage of
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antihistamine is kept according to manufacturers’ guide-
lines. Dosage of oral SCG is maintained at 25 mg/kg/day.
Use of SCG cutaneous emulsion varies from once to twice
daily according to skin symptoms.

DISCUSSION
This is the first report of this combined use of oral and
topical SCG together with antihistamine for the treatment

of DCM.
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Figure 4 Skin symptoms recorded by mother during period of observation. Columns=monthly mean scores of three symptoms. White
column before introduction of sodium cromoglicate (SCG) 4% cutaneous emulsion. Black columns=months of treatment with dimethidine
maleate, oral SCG and SCG 4% cutaneous emulsion. Boxed column=1-months records at after 24 months of treatment aged 3 years 11

months.

DCM is the rarest form of CM. It presents earlier than
the other variants, usually before the age of 3 years, dif-
fers in appearance in that the classical pigmented lesions of
UP are absent, blistering is common and the entire cutane-
ous area is affected. Also systemic symptoms, diarrhoea,
abdominal pain, hypotension and shock are common.
There is a general consensus about the avoidance of mast
cell triggers, and the use of antimediator drugs, specifically,
H1 and H2 antihistamines and oral SCG.? This protocol for
management refers to these but provides little guidance on
how these should be used, and at what dosage, in infants
with DCM, in whom the disease can present soon after
birth.

SCG is a bischromone, the disodium salt of a strong
acid (pKa 2.0) with molecular weight 512. It is freely sol-
uble in water up to about 5% and is insoluble in fats. It
was initially developed as inhaled drug for the treatment
of asthma* and subsequently as a nasal spray for allergic
rhinitis, as eye drops for allergic conjunctivitis and as an
oral powder or solution for food allergy. In the USA, it is
known as cromolyn sodium and is licensed, in the USA
only, as an orphan drug for the treatment of mastocytosis.
For this indication, it is presented as an oral, aqueous solu-
tion (Gastrocrom).

Two pharmacological activities of SCG relevant to its
use in SM and CM have been identified.

(1) It is a ‘mast cell stabiliser’. It interferes in the release of
inflammatory and other chemical mediators from mast
cells and either blocks or reduces the amount released.*
The effect is dependent on the source of the mast cells,
the challenge used and the outcome measured.” The
effect on mast cells in the skin is uncertain but is proba-
bly dependent on dose, the challenge used and the out-
come measured.®” The effect as a mast cell stabiliser is
dose dependent. The purported receptor on mast cells
has recently been recognised.®

(2) It has a direct effect on sensory nerves probably by
an inhibitory effect on sensory nerve activation. This
was first demonstrated on the activity of ‘C’ fibre sen-
sory nerve endings in the dog lung.” This effect has
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been shown to be at a much lower dose level than
that required to stabilise mast cells.!? Itch sensation
is thought to be mediated by a subgroup of ‘C’ fibres
in the skin, and SCG has been shown to reduce the
severity of itch when administered either topically!! or
orally.!?

The first report of the use of oral SCG for the treatment
of SM was in 1974.13 This was in an 18-year-old boy. Good
control of gastrointestinal symptoms was achieved with
doses of 160 mg/day to 220 mg/day.

There have been four placebo-controlled trials of oral
SCG in SM.!*Y Three were conducted in adults. In the
first,' oral SCG resulted in marked amelioration of pruri-
tus, wealing, flushing, diarrhoea, abdominal pain and dis-
orders of cognitive function. The other trials also reported
symptomatic improvement. One trial included three chil-
dren, age not specified, using a dose of 200 mg/day or 400
mg/day.’® The recommended dose of the licensed oral
product in USA is 800 mg/day in adults and 400 mg/day
in children aged 2-12 years. It is not recommended in chil-
dren below the age of 2 years. The dose should not exceed
40 mg/kg/day:.

There have been no formal clinical trials of oral SCG in
DCM. There have been 10 case reports (13 children) of the
use of oral SCG in children with CM.18-27 In one of these,®
SCG was also applied topically, initially as a 10% concen-
tration in propylene glycol and later as a 10% concentra-
tion in petroleum jelly. With both applications, an initial
slight improvement was not long lasting. In the children in
whom oral SCG was used, in two cases, the dose used was
not recorded; in the others, the dose used varied from an
initial dose of 10 mg 12 hourly, with a maintenance dose of
160 mg to 200 mg/day to 300 mg/day. In two reports, there
was no improvement in skin symptoms: in eight children,
an improvement was reported with a lessening of both
bullae and pruritus. In two cases, symptoms worsened if
the oral SCG was stopped and improved again when re-
started. No adverse effects have been reported.

The 4% cutaneous emulsion we used in this case is
being developed for the treatment of atopic dermatitis in
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Figure 5 Serum tryptase. (Normal<13.5 ug/l.) Arrows=time points. (A) Onset of symptoms. (B) Start of oral sodium cromoglicate (SCG)
treatment. (C) Start of treatment with 4% cutaneous emulsion. (D) Adjustment of oral SCG to 20-25 mg/kg/day and increased frequency of

daily use of cutaneous emulsion.

children.?® It is a unique formulation designed to improve
the absorption of SCG into and through the dermis.? It
has to be gently rubbed onto the skin. For children with a
positive Darier’s sign, as in this case, the first few applica-
tions may result in worsening of symptoms, but this soon
stops and skin symptoms improve. Otherwise, there have
been no adverse effects during 3 years of treatment.

In our case, it cannot be absolutely claimed that the
treatment used did provide therapeutic benefit. Reviews
of DCM report that the disease usually resolves spon-
taneously. A review of CM states that 50% of pediatric
CM patients have improvement of symptoms over time
with 50% having complete resolution by adolescence. Of
the other 50%, most have reduction of symptoms, but
10-15% have persistent symptoms into adulthood.®® In
the proposed protocol for management,? it states that par-
tial remission of DCM occurs in the third to fifth year of
life.

In our case, the records kept by the mother demonstrated
symptomatic improvement once the dose of oral SCG was
raised to and maintained at 25 mg/kg/day. She also thought
that the application of the cutaneous emulsion of SCG was
beneficial. Improvement began at 2 years of age. It is also
uncertain whether the reduction in serum tryptase is spon-
taneous or results from treatment. As serum tryptase levels
remained raised, but the child being almost symptom free,
it suggested that the disease is still active but that the treat-
ment is effective in controlling symptoms.

From our case and a review of other cases of DCM in
infants below the age of 2 years, a combination of oral
SCG and topical SCG emulsion together with an antihis-
tamine is a safe and useful symptomatic treatment to use.
As the child grows, the dose of the antihistamine should
be increased as recommended and that of oral SCG, main-
tained at 25 mg/kg/day in two or three divided doses.
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Initially, SCG cutaneous emulsion can be applied up to
three or four times daily according to response with a
maintenance dose of once or twice daily.

» CM should be considered in any infant presenting with
generalised skin symptoms with blistering and bullae.

» Darier’s sign (urtication after stroking the skin lesions)
should be tested for in all cases of infants with skin
symptoms.

» If using treatment with oral SCG, dosage should be on
an mg/kg/day basis with gradual increase in dose.

Competing interests AME was employed by the originators of sodium
cromoglicate, Fisons Pharmaceuticals from 1974 to 1995. He is a consultant
to the manufacturers of Altoderm, a 4% cutangous emulsion of sodium
cromoglicate, Thornton & Ross. S has no competing interest.
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