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Severe, lifelong, unresolving pyoderma gangrenosum
occurs in association with recurrent episodes of sterie
pyoarthrosis and the presence of a serum factor (cailed
‘‘streaking leukocyte factor’’) (1) responsible for en-
hancing random migration of purified human neutrophils
and mononuclear leukocytes in vitro. Pyoderma gan-
grenosum is only one feature of this unusual disease.
Minor trauma of any sort leads to an excessive accu-
mulation of both mononuciear and polymorphonuclear
leukocytes in tissue. This causes subcutaneous indura-
tion, stenle abscesses. sterile pyoarthrosis, and exten-
sive areas of skin necrosis simiiar to those occurring in
classical pyoderma gangrenosum. cxcept that the le-
sions are larger and more contiuent. The arthritic le-
sions are characterized by synowvial fluid leukocyte
counts greater than 100 000/mm-’ and a severe synovitis
(1). We describe a patient with the streaking leukocyte
factor syndrome who has been treated successtully with
tacrolimus (FK 506, Prograf, Fujisawa Pharmaceutical
Co., Osaka, Japan).

Case Report

The patient was a 31-year-old white man who has had
a lifelong history of recurrent and chronic stenie ab-
scesses involving the soft tissues, skin. and joints,
which began in infancy and was shown to be associated
with ‘‘streaking leukocyte factor' in his serum (1). Be-
cause of the hypertrophic and erosive nacure of the
arthritic process, the patient had surgical procedures on
muitiple large joints. His history i1s summanized in Table
1. The pauent was referred to the autoimmune clinic at
the University of Pittsburgh Medical Center in Apni
1991 with a well-established clinical, histopathologic,
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Tabile 1. Chronoiogy of the Patient’s Medical Problems

Infancy Sterile abscesses at injection sites

Age 2 Chronic stenie pyoarthrosis of the left ankle

Age 4 Chronic sterite pyoarthrosis of the ngnt ankie

Age 7 Right eibow chronic stenle pyoarthrosis: right
hip chronic stenle arthrosis with dislocation

Age 8 Right elbow stenie pyoarthrosis and chronic leg
ulceration

Age Y Stertle abscess ot the forehead

Age 11° Bilaterat massive leg uiceration

Age 1210 31 Recurrent leg and thigh ulcerauons as well as
new ulcer formation in the perineum. groin,
and chest wall

Age 13 Severe acne with facial. neck, and chest wall
ulceration and scarnng

Age 28 Sterile pyoarthrosis with destruction of the right

elbow and hip

* Treated since that age with plasmapheresis and different cgmbiqn-
tions of predmisone (20 to 60 mgd), tetracyctine (2 g/d), thalidomide
(300 mg/d), suifasalazine 13 g/d). and dapsone 1200 mg/d).

and serologic diagnosis of this syndrome. Before his
referral. he had been treated at Columbia-Presbytenan
Medical Center (New York. New York) and the Na-
tional Institutes of Heaith with plasmapheresis, high
doses of steroids. a wide range of immunosuppressive
cytotoxic agents, and thalidomide, but none of these
treatments yielded a response.

Laboratory resuits included normai counts and types
of leukocytes, T cells, and T-cell responses to mitogens:
a normal nitroblue tetrazolium test: normal in-vitro
phagocytosis of yeast by leukocytes as weil as normal
levels of serum immunoglobulins, complement factors
Ciqr Cev Cav Cy |nw» and total hemolytic complement.
The laboratory abnormaiities the patient had consis-
tently were an anemia of chronic disease (hemoglobin,
90 to 120 g/L); an increased ervthrocyte sedimentation
rate (35 to Y5 mmvh): an increased platelet count (350 to
"6 x 10%L); increased levels of a,, a.. and 8 globu-
lins: and an increased compiement C, level (297 to 340
mgrdL [2.97 to 3.40 g/L)).

The hallmark of the disease has been detection of a
chemokinetic factor in the pauent’s serum that caused
wiid random migration of purified normai human neu-
trophils and mononuciear leukocytes by up to 200%,
which did not influence chemotaxis (1). This factor has
conunued to be present duning a pertod of 6 years
despite vanous therapeutic attempts see Table ). The
methods used to measure the leukocyte random migra-
tion and solation of the serum factor have been previ-
ously described (1).

On 9 May 1991, after Food and Drug Administration
and Locai [nvestuigationai Review Board approvals (the
patient gave informed consent), he was started on tac-
rotimus (FK 506), a new powertul immunosuppressive
macrolide anubiotic (2). He recewved an oral dose of
0.15 mgkg twice daily. Twelve-hour tacrolimus trough
plasma lcveis were measured with an enzvme-linked
immunoassay (3). Dose adjustments were guided by the
drug plasma leveis. the patent’s clinical response (skin
4nd joint lesions), and the biochemical evidence of renal
insutficicncy (an ncrease ot scrum crcatinine greater
rhan 2 mg/dL) (4). Because of the presence ot a severe.
disabling ostecoporosis as weil as recurrent vertebral

- compression and stress fractures. preexisting steroid

therapy (20 to 60 mgd) was rapidly tapered after start-
ing tacrolimus treatment to a steroid dose of 5 mg oraily
every other day. All other therapeutic agents were dis-
continued before the initiation of tacroiimus therapy.

Full dermatologic and medical examinations were
done at each clinic visit. The assessments made in-
cluded those quantifying pain. subcutaneous induration,
erythema, cutaneous ulceration. arthritis. and drainage
from the pyoderma gangrenosum lesions. Renal func-
tion, serum cholesterol, blood giucose, and electrolyte
levels were also monitored.

After 4 weeks, a marked reduction in his pain, lesion
erythema, ulcer size. and drainage from lesions was
evident. Comptete clinical remission and healing of all
disfiguring, large open sores was achieved after 12
weeks of tacrolimus (FK 3506) therapy (Figure t). Tac-
rolimus trough plasma levels were maintained at high
levels for the initial 4 weeks (1.5 to 3.8 ng/mL) and
subsequentiy at an average of 1.1 ngmL. A recent
effort to decrease his tacrolimus dosage resulted in low
drug plasma levels (< 0.7 ng'rmL) and a reappearance of
focal subcutaneous areas of induration. These new le-
sions disappeared completely atter an increase in the
tacrolimus dose and maintenance of the drug plasma
trough level at | ng/mL.

The patient had transient trembling, paresthesias. and
insomnia with high tacrolimus (FK 506) trough plasma
levels. These were accompanied by increases in the
serum creatinine and blood urea nitrogen levels to a
maximum of 2.4 mg/dL and 51 mgdL. respectively. A
concomitant increase in blood pressure was treated with
a calcium-channel blocker and a beta-adrenergic biock-
ing agent. [ntermittent hyperkalema required treatment
with tludrocorusone acetate (Florinet. Bristol-Myers
Squibb. Somerviile, New Jersev). Levels of serum cre-
atinine, blood urca nitrogen. and serum potassium have
stabilized at 1.9 mg/dL (168 pmoi/L), 28 mg/dL (10.0
mmol/L). and 4.9 mEgq/L (4.9 mmol/L), respecuvety.
No clinically significant change has occurred in the lev-
cls of blood glucose, cholesterol. or serum triglycendes.

For the first ume since birth, the patient does not
have the skin lcsions and the active joint disease. More-
over, he is now able to resume a full acuvity schedule.
Six months after the start of tacrolimus (FK 506) treat-
ment, a repeated assay of his serum for the streaking
lecukocyte factor showed an acuwity level equai to the
control serum as well as the buder solution, which
contains 1z albumin and 10% fetal calf serum. The
assay mcthod used was identical to that used before
tacrolimus therapy (1). Because of the instability of the
tactor and other logistic problems, it has not been pos-
sible to do scquential studies in this patient to deter-
mine whether vanauons in the serum acuvity of the
enhancing tactor occur at different racrolimus doses or
drug plasma levels.,

Discussion

The streaking lcukocyte factor 1s 3 proteinaccous fac-
tor with a molecuiar weight ot 160 kd that 1s found in
the scrum of some pauents with rccurrent stenle ab-
scesses (1. 3). It is thought to be responsible for pro-



Figure L. Ulcer in patient with streaking leukocyte factor disease. Left. A large necrotic uicer on the front of the lower right thigh
region. Right. Marked improvement and healing of the ulcer was noted during 12 weeks of tacrolimus (FK 506) treatment.

gressive destruction and scarring of the skin and joints
because 1t cnhances random migration of poitymorpho-
nucicar and mononuclear leukocytes to areas of minor
trauma. A fatal instance ot this syndrome has been
described recently (5).

Although the physical characteristics ot this protein
are not well known, it is too small to be an immuno-
globuiin and too large to be a classical cytokine. It is
probably mutant secretory protein that has an abnormai
effect on circulating leukocytes. The similarities and
differences between this abnormal lcukocyte-enhancing
*streaking’’ factor and other chemokinetic factors
present n normal serum, such as albumin and leuko-
kinesis-enhancing factor, are described clsewhere (6).
The acuon of this abnormal leukocyte migration factor
can be inhibited paruaily by corucosteroids and large
doses of tetracycline (7-9). The former agents may ei-
ther block its action at a receptor site or, more likely,
directly modify leukocvte responses so that they no
longer react to the factor. Tetracycline probably acts as
4 nonspecific inhibitor of protetn synthesis. limiting the
production and secretion ot the factor. Neither of these
Jgents was successtul in controlling the patent’s dis-
case.

Tacrolimus (FK 506) is a novel macrolide anubiotic
1soiated from the soii fungus Strepromvces tsukubaensis
(2). The drug has a wide range of immunosuppressive
Jctivities. because it mnhibits the activauon and prolif-

cration of CD4™ T-helper lymphocvtes (10). The clinical
experience during the previous 3.3 years has shown that
a high therapeutic index exists for tacrolimus in patients
who have transplanted organs (11) and for patents with
cither recalcitrant psoriasis or pyvoderma gangrenosum
(12, 13). Previousiy there were encouraging resuits (13)
after treating pyoderma gangrenosum: theretore, we de-
cided to use tacrolimus for our pauent. Interestingly,
after using standard doses of tacrolimus in our patient
(who had normai hepatic function), tacrolimus com-
pletely eliminated the streaking factor from our pa-
tient’s serum. This was associated with complete heal-
ing, although there 1s sull scarring of the chronic skin
ulcers. which had never resolved during the preceding
three decades.

The specitic mode of acuon by which tacrolimus (FK
$06) mighit alleviate this syndrome 1s unclear. However,
the failure to detect the serum factor after treatment
suggests that its svnthesis or release or both was inhib-
ited. This probably rc-established the normal physio-
logic balance between the antagonmistic acuvity of both
the leukokinesis-enhancing factor and the cell-directed
inhibitor (6). Although 1t is not known whether tacroli-
mus has a direct inhibitory effect on ieukocyte random
mobility and chemotaxis. the drug appears to have no
ctfect on lvmphocvte chemoattractant-sumuiated move-
ment (14).

The adverse etfects caused by tacrolimus (FK 506)



include impairment of renai function, aiteration in glu-
cose homeostasis. and neurotoxicity (4). In our patient,
the only potentially serious side effects were increases
in serum creatinine and blood urea nitrogen levels,
which responded quickly to a dose reduction and sta-
bilized at a slightly increased level.

Any child with pyoderma gangrenosum, especially at
sites of recent immunizations (15), may have the
**streaking leukocyte factor’’ syndrome. Recognition of
this potentiaily fatal syndrome is essential (5), and when
the condition is unresponsive, treatment with tacrolimus
(FK 506) should be considered.
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