The Netherlands Journal of Medicine

CASE REPORT

Large-vessel vasculitis associated
with PEGylated granulocyte-colony
stimulating factor
K. Yukawa, S. Mokuda*, Y. Yoshida, S. Hirata, E. Sugiyama
Department of Clinical Immunology and Rheumatology, Hiroshima University Hospital,
Hiroshima, Japan. *Corresponding author: sho-mokuda@hiroshima-u.ac.jp

K EY WOR DS

What was known on this topic?
Granulocyte-colony stimulating factor (G-CSF)associated large-vessel vasculitis (LVV) is a rare
disease; however, it needs to be distinguished from
other forms of LVV, including cancer-associated
vasculitis. G-CSF-associated LVV shows rapid
progressive thickening of the aortic wall.

Granulocyte-colony stimulating factor (G-CSF), large-vessel
vasculitis (LVV), giant cell arteritis (GCA), pegfilgrastim

ABSTR ACT
A 71-year-old female with advanced endometrial cancer was
treated with pegfilgrastim. She developed a fever within
seven days, and contrast-enhanced computed tomography
scans repeated within three days revealed rapidly
progressive thickening of the aortic wall. When clinicians
administer PEGylated granulocyte-colony stimulating
factor (G-CSF) to cancer patients, drug-associated
vasculitis should be suspected. This report discusses the
manifestation of G-CSF-associated large-vessel vasculitis
(LVV).

What does this add?
A case of PEGylated G-CSF-associated LVV has been
previously reported. We report a case of PEGylated
G-CSF-associated LVV with rapidly progressive
thickening of the aortic wall as observed with
contrast-enhanced computed tomography (CECT).
Patients with PEGylated G-CSF-associated LVV could
be treated with prednisolone.

found a rare case of LVV that developed during the
administration of PEGylated G-CSF.

INTRODUCTION
Large-vessel vasculitis (LVV) is a chronic, idiopathic,
granulomatous vasculitis of medium and large arteries.1
LVV is thought to develop in a subacute manner, over
several weeks or months. When clinicians find LVV in
patients with solid cancers, they are likely to suspect
cancer-associated vasculitis. 2 On the other hand, when
clinicians find aortitis during chemotherapy treatment
in such patients, they might recognise pegfilgrastim
as the cause of inflammation. Pegfilgrastim is a
PEGylated form of granulocyte-colony stimulating
factor (G-CSF) that induces long-acting neutrophil
proliferation and maturation. Due to its mild adverse
effects, pegfilgrastim is considered relatively safe,
and its adverse effects include back pain, headache,
and fever, similar to those of filgrastim.3 Recently, we

CASE REPORT
A 71-year-old Japanese female with stage IV endometrial
cancer was treated with a single dose of pegfilgrastim for
chemotherapy-induced neutropenia. Positron emission
tomography (PET)-computed tomography (CT), performed
three weeks before treatment, revealed no uptake in the
aortic wall. After four days of treatment, a fever of 39.0 °C
developed without any other symptoms. Her blood pressure
was normal, and no blood pressure differences were
observed between both arms. Her physical examination
was unremarkable. Her laboratory results showed a total
white blood cell count of 12.2 x 103 /μL (normal range
3.0-8.5 x 103/μL), with an absolute neutrophil count (ANC)
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Figure 1. CT scan of a patient with large-vessel vasculitis (LVV) associated with pegfilgrastim treatment. (A) Four
days after pegfilgrastim administration. (B) Seven days after pegfilgrastim administration. An arrow indicates
high-attenuation wall thickening. (C) CT scan after four weeks from the start of prednisolone treatment

A

B

of 10.2 x 103/μL, C-reactive protein of 278.5 mg/l (normal
range 0-2.0 mg/l), and erythrocyte sedimentation rate
of 111 mm/h (normal range 3-15 mm/h). Her blood
culture tests were negative. The first contrast-enhanced
CT (CECT) scan, which was performed four days after
pegfilgrastim administration, showed no remarkable
changes (figure 1A). Three days later, the follow-up
CECT scan revealed high-attenuation wall thickening
of the aortic arch and descending thoracic aorta (figure
1B). We could not detect such changes in her carotid

C

arteries and abdominal aorta. Based on the 2012 Revised
International Chapel Hill Consensus Conference
Nomenclature of Vasculitis, she was diagnosed with giant
cell arteritis (GCA)-like LVV. 4 After the administration
of oral prednisolone (PSL) at 60 mg per day, both her
symptoms and abnormal CECT findings were resolved
within four weeks (figure 1C). During the diagnosis and
treatment of LVV, there was no evidence of changes in
the endometrial cancer spreading, remission, or invasion
of other organs.

Table 1. Previous reports of large vessel vasculitis associated with G-CSF drugs
Case

Age

Sex

Disease

G-CSF, dose

Therapy
duration of
G-CSF

Time to
onset of
aortitis

CRP (mg/l)

Treatment

References

1

52

Male

None

Filgrastim,
(no data)

4 days

6 months

no data

PSL 40 mg/
day

7

2

78

Male

Cyclic
neutropenia

Filgrastim,
500 μg

3 days

no data

142.8

PSL 40 mg/
day

8

3

61

Female

Ovarian
cancer

Lenograstim,
(no data)

no data

6 days &
1 day

229.0

Cessation of
treatment

9

4

77

Female

Ovarian
cancer

NonPEGylated
G-CSF, 75 μg

6 days

8 days

84.30

Cessation of
treatment

10

5

54

Male

Lung
cancer

NonPEGylated
G-CSF,
300 μg

8 days

13 days

68.28

Cessation of
treatment

11

6

67

Female

Lung
cancer

Pegfilgrastim,
3.6 mg

1 day

8 days

202.0

PSL 80 mg/
day

6

Our
case

71

Female

Endometrial
cancer

Pegfilgrastim,
3.6 mg

1 day

7 days

278.5

PSL 60 mg/
day

-

G-CSF = granulocyte-colony stimulating factor; CRP = C-reactive protein; PSL = prednisolone; PEG = polyethylene glycol.

Yukawa et al. LVV associated with PEGylated G-CSF 57.
J U LY 2 0 19 , V O L . 7 7, N O . 0 6

225

The Netherlands Journal of Medicine

DISCUSSION

We obtained the patient’s written informed consent
to publish this case report. The Ethical Committee for
Epidemiology of Hiroshima University will obey the
guidance published by the Ministry of Health, Labour and
Welfare, Japan for the ethical regulations for case reports.

G-CSF-associated LVV is a rare disease. The frequency
of aortitis in patients treated with G-CSF is 0.47% (16
out of 3409), as documented in the Japanese Adverse
Drug Event database.5 In the present and previous
cases,6 LVV appeared after administration of
pegfilgrastim. We evaluated seven cases of patients with
G-CSF-associated-LVV, shown in table 1.6-11 Patients with
solid cancers (cases 3, 4, 5, 6, and our case) developed
vasculitis within 13 days of G-CSF administration.
As seen in our case, the progression of vasculitis was
rapid and developed within one week (figures 1A-B).
Among these five cases, two PEGylated G-CSF-treated
patients (2 out of 2) were treated with PSL, while three
non-PEGylated G-CSF-treated cases (3 out of 3) went into
remission without PSL after cessation of G-CSF. Therefore,
PEGylated G-CSF-associated LVV could be treated using
corticosteroids.
G-CSF drugs may affect various sized vessels in the
body, including large vessels. Cutaneous leukocytoclastic
vasculitis, mesenteric vasculitis, and polyarteritis nodosa
(PAN) have also been reported in patients treated with
G-CSF.12,13,14 Notably, cases of cutaneous vasculitis
recurrence upon re-exposure to G-CSF have been
reported in detail.14 Among these cases, measurement
of ANC counts showed that the ANC in most cases
increased above 800/μL at the time of recurrence, whereas
cutaneous vasculitis showed no recurrence when ANC
was maintained between 200/μL and 800/μL. Therefore,
G-CSF-associated vasculitis is aggravated by neutrophil
mobilisation.
When clinicians administer G-CSF treatment, including
the PEGylated form pegfilgrastim, drug-associated LVV
should be suspected in cancer patients. A radiological
examination (e.g., CECT scan) may be suitable for
detecting thickening in the aortic wall. The manifestation
of G-CSF-associated LVV was rapid progressive aortic wall
thickening, which might be distinguished from other
forms of LVV.
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