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Abstract
A60-year-oldmanpresentedwith cutaneous vasculitis, leucopenia andpsoriasis. Hewas treated initiallywith ciclosporinA. On
withdrawal of ciclosporin, due to inadequate improvement of cutaneous vasculitis, he developed psoriatic arthritis. Worsening
neutropenia and pancytopenia, believed to be immune mediated, developed. He was treated with prednisolone, methotrexate
and adalimumab but developed pneumocystis pneumonia. Leucocyte levels improved markedly with granulocyte colony-
stimulating factor (G-CSF). However, whilst being treated with G-CSF his condition deteriorated. He developed gastrointestinal
and neurological symptoms and progressive weight loss. Diagnosis was delayed, but eventually polyarteritis nodosa was
diagnosed andhewas treatedwith cyclophosphamide. Thepatient improved initially but died fromsmall bowel perforationdue
to vasculitis. Evidence showing a temporal association of his deterioration with use of G-CSF is shown. The use of G-CSF in
patients with autoimmune conditions including vasculitis should be undertaken with great caution.

INTRODUCTION
The estimated annual incidence of polyarteritis nodosa
(PAN) is one in a million. Disease presentation is varied and
diagnosis commonly delayed. Leucopenia and thrombocyto-
penia occur rarely in PAN [1]. Granulocyte colony-stimulating
factor (G-CSF) is commonly used to treat neutropenia especially
if there is concern about infection. A patient with a rare combin-
ation of autoimmunediseases including psoriasis, cutaneous vas-
culitis, pancytopenia and psoriatic arthritis, who developed
systemic PAN and deteriorated strikingly after receiving G-CSF, is
described.

CASE REPORT
A60-year-oldmanwith hypertension and longstanding psoriasis
gave a 1-month history of fatigue and a painful rash affecting his
hands and feet. Hand function andwalkingwere impaired due to
painful skin lesions. He did not have an arthropathy. He had quit
smoking 25 years earlier. Psoriasis plaques affected his scalp and
elbows and guttate lesions his limbs and trunk. Cutaneous vas-
culitis affected the right hand and left foot. Blood data at key
time points are shown in Table 1.

Ciclosporin (2 mg/kg) was started due to deteriorating skin
psoriasis 20 weeks after presentation. The timeline of his illness
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is shown below, and reference to Figs 1 and 2 illustrates key
events and laboratory data. His psoriasis improved, but skin vas-
culitis and neutropenia persisted. Ciclosporin was discontinued.
His bone marrow showed granulocytic hyperplasia. It was
concluded that neutropenia was immunologically mediated.
A whole-body CT scan was normal.

He was treated with oral prednisolone. Skin vasculitis im-
proved, but leucopenia persisted and the platelet count fell. On

steroid taper, both psoriasis and vasculitis relapsed andhe devel-
oped an inflammatory polyarthritis affecting hand joints and a
knee (Week 99). He had ischemia of the tip of one his toes. This
was attributed to small vessel vasculitis. The possibility of PAN
was not considered. He started methotrexate (Week 101), but
treatment was complicated by prolonged campylobacter gastro-
enteritis. Adalimumab, 40 mg subcutaneous every 2 weeks, was
added (Week 183), but Pneumocystis jirovecci chest infection

Table 1: Selected laboratory data at key time points.

Presentation
(Weeks 0–12)

Prior to G-CSF initiation
(Weeks 260–269)

After G-CSF initiation
(Weeks 270–305)

Hb (g/l) 138–147 120–129 81–125
MCV (FL) (80–99) 97–10 108–116 86–111
WBC (×109/l) 2.3–3.3 1.4–3.2 1.1–11.2
Neutrophils (×109/l) 1.0–1.5 0.2–0.5 0.3–8.8
Lymphocytes (×109/l) 0.9–1.3 0.5–2.0 0.1–2.0
Eosinophils (×109/l) 0 0 0–0.1
Platelets (×109/l) 153–201 85–124 56–149
Prothrombin time (INR 0.8–1.2) 0.9 – 1.0–1.4
CRP (mg/l) 9–10 <3 7–201
Creatinine (μmol/l) 84–96 67–84 48–116
Serology for hepatitis A, B, C and HIV Negative – Negative
EBV DNA (copies/ml) – – <500
Cerebrospinal fluid cells No cells
Cerebrospinal fluid protein (0.15–0.45 g/l) – – Protein 0.62
Creatine kinase (24–195 U/l) 69 – 30–39
Ferritin (18–360 μg/l) 343–437 – 1330–2339
Vitamin B12 (200–900 ng/l) 267 231 310
Folate (4–18 μg/l) 7.6 6.8 5.4
Lactate dehydrogenase (135–225 U/l) Normal Normal 231–290
Immunoglobulins
IgG (6.0–16.0 g/l) 10.2–11.8 10.9
IgA (0.8–4.0 g/l) 3.8–5.6 4.0
IgM (0.5–2.0 g/l) 1.8–6.3 1.7

Anti-nuclear antibodies (ANA), anti-neutrophil cytoplasmic
antibodies, anti-extractable nuclear antigens, anti-CCP,
cryoglobulins, anti-cardiolipin

Negative Negative ANA 1:100

Figure 1: Laboratory data and key clinical parameters during the first phase of illness.
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developed (Week 191, the CRP rose). Methotrexate and adalimu-
mab were discontinued. Due to worsening skin psoriasis, adali-
mumab combined with co-trimoxazole prophylaxis was
restarted (Week 220). He remained stable with low-grade skin
vasculitis, psoriasis and mild psoriatic arthritis on prednisolone
(5 mg daily), adalimumab and co-trimoxazole until Week 260
when worsening leucopenia and macrocytosis (MCV 116 fL) de-
veloped. Bone marrow showed hypercellularity, erythroid and
megakaryocytic dysplasia, left-shifted myeloid and erythroid ac-
tivity without excess blasts. Karyotyping was normal. No evi-
dence for reactive hemophagocytic syndrome was found.

He was given G-CSF 300 μm thrice weekly with a good hema-
tological response (Week 270, Fig. 2). Fever, night sweats, cough
and dyspnea developed whilst on G-CSF and his CRP rose
(Week 278). Intravenous antibiotics were administered, but an in-
fectious causewas not identified. He improved briefly on increas-
ing prednisolone but developed anorexia, weight loss (Fig. 2),
abdominal pain, nausea and vomiting. He described calf muscle
pain on walking (Week 287). G-CSF was discontinued because of
the possibility of drug toxicity (Week 295). In hospital, he devel-
oped ataxia, diplopia and Horner’s syndrome. A brain and spine
MRI and CSF examination were normal. A second fludeoxyglu-
cose (18F) positron emission tomography CT (FDG-PET) scan
showed diffuse increase in marrow activity and areas of muscu-
lar uptake (Fig. 3). Amuscle biopsywas undertaken. Initial exam-
ination indicated a neuropathic process, but examination of
formalin-fixed tissue showed segmental transmural inflamma-
tion with lymphocytes, occasional neutrophils and fibrinoid ne-
crosis (Week 300).

A colonoscopy was normal, but biopsies suggested acute on
chronic ischemia. CT angiography showed patent mesenteric
arteries anda lowenhancing segment in thedistal ileum. Thisfind-
ingwas confirmed onMRI. Small bowel lymphomawas considered
possible. Catheter angiography showed microaneurysms, arterial
truncation and hypoperfusion throughout the superior mesenteric
arterial branches, in the kidneys (Fig. 3) and liver.

Cyclophosphamide 750 mg (body weight of 61 kg, Week 305)
was given intravenously at 2-week intervals. Appetite, energy,
weight and walking improved, but days after a fourth infusion

he died from acute bowel perforation (Week 314). Histology of
resected small bowel showed focal perforation of the terminal
ileum due to vasculitis.

DISCUSSION
Neutropenia and pancytopenia are exceptionally uncommon in
PAN. Only one report, not associated with psoriasis or psoriatic
arthritis, was found in the literature [2]. Cutaneous vasculitis
may occur in PAN. It is possible that his presenting illness was
a limited form of PAN which later progressed. The development
of profound neutropenia prompted the use of G-CSF in order to
reduce infection risk. The neutrophil count rose but was followed
by clinical decline (Fig. 2).

A diagnosis of PAN was delayed by several factors. First, an
initially puzzling increase in bone marrow uptake was seen on
FDG-PET. G-CSF is known to increase isotope uptake in bone
marrow resulting in the appearance seen in Fig. 3 [3]. Second,
CT angiography (CTA), advocated as first-line investigation in im-
aging bowel ischemia [4], showed a focal abnormality in the small
bowel, possibly a lymphoma. This was not confirmed on conven-
tional angiography, the gold standard test for assessing gut
vasculature.

This patient’s condition declined around 8 weeks after start-
ing G-CSF. G-CSF stimulates neutrophil production from bone
marrow and facilitates activation of neutrophils in an inflamma-
tory environment by a variety of means [5]. Such activation could
have led to amore intense inflammatory response, manifest by a
rise in CRP following an increase in neutrophil levels. Whether
his clinical deterioration can be attributed directly to G-CSF is un-
certain. Determining a causal link between drug treatment and
an adverse event in rare conditions is difficult. Indeed, certainty
about an association between any adverse reaction and a drug is
rare [6]. A temporal association is supportive but alone is insuffi-
cient to prove cause. However, supportive evidence comes from
other reports, for example, of cutaneous vasculitis in 4% of
patients with neutropenia treated with G-CSF and worsening of
autoimmune diseases, including vasculitis, after G-CSF use
[7, 8]. This case report indicates that progressive and fatal

Figure 2: Laboratory data and key clinical parameters during second phase of illness illustrating the impact of G-CSF.
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vasculitis, in the form of PAN, may develop from use of G-CSF in
active autoimmune disease including vasculitis.
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Figure 3: Radiological findings illustrating bone marrow uptake and organ involvement. [18F] Fluorodeoxyglucose positron emission tomography (FDG-PET) scan

demonstrating increased uptake of FDG in the (A&C) calf musculature and (B) bone marrow of the axial skeleton, extending into the proximal humeri. (D) Digital

subtraction imaging showing microaneurysms.
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