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Stem cell factor (SCF) is a cytokine that stimulates
development of erythroid precursors and, conse-
quently, may have potential importance in the
treatment of certain anemias. We report a case of
a young woman with Diamond-Blackfan anemia
who received SCF treatment. One effect of SCF
treatment is cutaneous hyperpigmentation at the
injection site. In contrast to previously reported
cases of patients who had fewer SCF injections,
her hyperpigmentation was extensive and of major
cosmetic concern. SCF may play a role in a num-
ber of disease processes. This case demonstrates
the need to consider the potential pigmentary side
effects of SCF therapy and to make careful selec-
tion of the injection sites.

Stem cell factor (SCF)—also known as Kit 
ligand, mast cell growth factor, or steel factor—
a ligand for the tyrosine kinase receptor c-Kit,

controls components of hematopoiesis, melano-
genesis, and gametogenesis. By acting on early pro-
genitor cells and committed cells, SCF affects the
survival, proliferation, and differentiation of these
lineages.1 Defects in this pathway result in impaired
hematopoiesis, loss of pigment, and infertility.1-3

Diamond-Blackfan anemia is a congenital, red
cell, hypoplastic anemia that in most cases requires
lifelong transfusion therapy. Long-term transfusions
lead to iron overload and often to premature death.
Deficiencies of certain erythroid growth factors have
been postulated to play a role in this anemia’s patho-
genesis.4 Hematologic studies have shown stimula-
tory effects of SCF on pluripotent hematologic stem
cells, both in culture5 and in vivo,6 making SCF a
candidate for therapy of anemic disorders.7 Specifi-
cally, SCF has been found to increase the number of
erythroid colonies in human bone marrow culture.1,8

SCF also plays a critical role in the pigmentary sys-
tem, and melanocytic hyperplasia has previously
been reported at SCF injection sites.9,10 Herein, we
report on a patient with Diamond-Blackfan anemia
who had been unresponsive to azathioprine treat-
ment, was allergic to deferoxamine mesylate, and
underwent SCF treatments. She experienced large
areas of hyperpigmentation, which appeared to be
more extensive than those previously reported.9,10

Case Report
A 20-year-old white woman with Diamond-Blackfan
anemia, diagnosed at 2 months of age, had been
dependent on monthly exchange transfusions. 
Consequently, the problems of iron excess have
complicated her course of treatment, and she
received erythrocytopheresis and chelation therapy
with deferoxamine mesylate until her allergy devel-
oped. Recent developments in hemopoietic growth
factors led to treatment with SCF, which was used in
an effort to increase the patient’s blood counts and
minimize transfusion requirements. After informed
consent and local institutional review board
approval, she was started on therapy with SCF on a
compassionate use basis. SCF therapy was initiated
at 20 �g/kg (1400 �g) per day. Some pruritis, ery-
thema, and induration were noted at the injection
sites; this was well controlled with systemic antihis-
tamines. After one month of therapy, the dose was
slowly increased to 50 �g/kg (3500 �g) per day.
After several days on this dose, the patient experi-
enced significant urticaria at the injection site and
difficulty breathing. The dose was reduced to 
35 �g/kg per day, and she experienced no further
anaphylactic-type symptoms. Her major concern
was the marked hyperpigmentation at the injection
sites. She noted this at the initial injection sites on
her posterior forearms within one month of initiat-
ing SCF therapy. Hyperpigmentation was still 
present 7 weeks after arm injections were discon-
tinued following 13 weeks of subcutaneous SCF
injection every other day (alternating daily between
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arms)(Figure, A). Secondary to cosmetic concerns,
the injection location was then changed to the
buttocks area. The hyperpigmentation continued
after 7 weeks of daily SCF injections alternating
between buttocks (Figure, B). In addition to 
SCF, erythropoietin also was added to the patient’s
treatment, starting just one week prior to our 
consultation. Erythropoietin had been part of 
her medication regimen in the past for approxi-
mately 5 months without any associated pigmentary
side effects.

The hyperpigmentation present since the initi-
ation of SCF therapy was of significant concern.
Although SCF certainly has a direct effect on the
melanocyte, it is possible that the clinical hyper-
pigmentation noted at the injection site is a 
combination of direct (SCF) and indirect (mast

cell–released factors) stimulation of the melano-
cytes. SCF is known to promote mast cell hyper-
plasia10 and mast cell release of inflammatory
factors.11 The patient did try topical clobetasol for 
4 weeks, along with SCF injection in a new area on
the left-lower buttock; however, marked reduction
of the hyperpigmentation was not noted (Figure, C).
Over time, the areas of hyperpigmentation that
were not continuing to be injected with SCF 
gradually faded.

Comment
We present a patient with extensive hyperpigmenta-
tion in response to SCF. Previous reports described
less extensive areas of hyperpigmentation (3 to 5 cm
in diameter).10 The dermatologic effects of SCF
have been well described as a reaction localized to

Stem cell factor–induced hyperpigmentation: marked cutaneous hyperpigmentation in the location of injections in
the patient’s posterior left-upper arm (A)(right-upper arm was essentially equivalent in appearance) and upper
buttocks (B). Left-lower buttock was treated for 4 weeks with topical steroid, but this did not appear to markedly
decrease the development of hyperpigmentation (C)(compared with the right-lower buttock without steroid).
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injection sites. Erythema, pruritis, swelling, and
hyperpigmentation have been reported.

Most patients have a pruritic wheal-and-
flare response at the injection site approximately
90 to 120 minutes after subcutaneous injection.3,12

Higher doses produce generalized rash, urticaria,
cough, and throat tightness, likely due to mast cell
degranulation,1 as in our patient. Histologically, evi-
dence of dermal mast cell degranulation has been
reported.13 Mast cells clearly play a role in the
urticarial response, but their role in the hyper-
pigmentary response is less certain.

SCF has been noted to drive melanocyte prolifer-
ation and differentiation in culture.14 SCF injection
activates melanocytes in human skin xenografts, with
an increase in cell number, size, and dendricity.15 An
inhibitor of the SCF receptor appears to have oppo-
site manifestations.15 Thus, melanocytes have the
capacity to directly respond to SCF.

In vivo, the hyperpigmentary response may be a
combination of both direct melanocytic stimulation
and indirect effects due to mast cell–released 
factors. It has been proposed that inflammatory
mediators and cytokines released during inflamma-
tion play an important role in the melanocytic
response to inflammatory dermatoses,16 presenting as
either hypopigmentation or hyperpigmentation.17

Histamine has been reported to stimulate normal
human melanocytes in vitro.18 Prostaglandin D2

(PGD2) has been shown to potentiate melanogene-
sis in the murine system.19 As topical steroids
deplete cutaneous mast cells20 and have been found
to inhibit melanoblast proliferation,21 using a 
topical steroid might reduce the hyperpigmentation
from SCF-induced release of mast cell factors. 
However, after 4 weeks of topical clobetasol, no
marked reduction in hyperpigmentation was appar-
ent in our patient.

SCF was first purified in 1989, and since that
time many potential uses have been hypothesized,
including treatment of bone marrow failure syn-
dromes and recovery from chemotherapy.22 In the
future, SCF and other cytokines may have utility in
the treatment of melanocytic disease processes.

Much can be learned from SCF and its effects, as
a number of diseases have been described with
increased serum SCF concentrations that correlate
with disease severity. Mycosis fungoides,23 systemic
sclerosis,24 and the hyperpigmentation of dermato-
fibromas25 may all be influenced by SCF. As serum
SCF rises, pigmentation and pruritis worsen and 
the disease progresses.23,24 Further characterization
of SCF will be necessary to tailor therapy in those
diseases with manifestations secondary to SCF and
in those in which SCF may be therapeutic.

To our knowledge, this is the first report of
extensive hyperpigmentation secondary to SCF
injections. As clinicians, it is important to recog-
nize SCF-induced cutaneous effects, including 
manifestations due to both mast cells and melano-
cytes. Hyperpigmentation can be a major cosmetic
concern, and this needs to be taken into considera-
tion when the location for subcutaneous injections
is chosen.
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