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Abstract

Granulocyte colony-stimulating factor (G-CSF) is commonly used in clinical practice to accelerate neutropenia recovery after
chemotherapy. G-CSF is a myeloid growth factor produced by monocytes, macrophages, fibroblasts and endothelial cells.
Generally, aortitis and arteritis are not a known side effect of G-CSF and is thought to be extremely rare. Here, we present
a case of a 77-year-old woman who underwent adjuvant chemotherapy (combined paclitaxel and carboplatin) for ovarian
cancer, and then developed acute arteritis after receiving G-CSF. She developed grade 4 neutropenia on day 7 of the third
chemotherapy cycle and received six G-CSF administrations. Two days after G-CSF administration, she came down with
a high-grade fever that persisted for 2 weeks. Laboratory tests revealed a white blood cell count of 8700 UI, neutrophilic
sequestration of 61.5%, and C-reactive protein of 8.43 mg/dl at the highest point of her fever. Considering that we were ini-
tially treating neutropenia, we diagnosed a bacterial infection, and she was treated with a course of antibiotics. However, her
blood and urinalysis cultures were negative, and antibiotics were ineffective; thus, we performed a computed tomography scan
to search for the cause of her persistent fever. The computed tomography scan showed remarkable thickness of the bilateral
common carotid artery and the left subclavian artery consistent with arteritis. With cessation of the antibiotics course, she
was followed closely without therapy, and her condition resolved in a few days. We conclude that G-CSF induced arteritis
due to our exclusion of other probable etiologies.
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Introduction and vasculitis have presented after G-CSF administration.
Most of these cases were flares of arthritis from Felty’s syn-
drome or anti-neutrophilic cytoplasmic antibody-associated
vasculitis [2—6]. Therefore, acute aortitis and arteritis after
G-CSF are an extremely rare side effect with only three pre-
viously reported cases. Here, we report a case of a patient
with acute arteritis after G-CSF administration, which was

used for neutropenia following chemotherapy.

Granulocyte colony-stimulating factor (G-CSF) is a mye-
loid growth factor that was first discovered in the 1960s and
became clinically available in the 1980s. In clinical practice,
it is used to mobilize peripheral blood progenitor cells from
healthy donors before hematopoietic stem-cell transplanta-
tion and to accelerate neutrophil recovery in patients after
induction or consolidation chemotherapy or with hemato-
logic malignancies. D’Souza et al. have reported in detail

about the adverse events associated with G-CSF. Their
report presented that bone pain, headache, and fatigue were
well-known common side effects [1]. In general, G-CSF is
thought to be relatively safe; however, rare side effects have
also been reported. For example, rheumatologic diseases
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Case report

The patient was a 77-year-old Japanese female who received
adjuvant chemotherapy for ovarian cancer. Ovarian cancer
was suggested by ultrasonography, and she presented to
our department with abdominal pain. Magnetic resonance
imaging indicated an abdominal mass with ascites that con-
sisted of cystic and solid components in contact with the
right side of the uterus. Tumor maker levels were as follows:
cancer antigen 125 was 1176.0 U/ml, cancer antigen 19-9
was 2.9 U/ml, and carcinoembryonic antigen was 1.6 ng/ml.
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These findings led to a preoperative diagnosis of a malignant
ovarian tumor.

Surgical resection of the abdominal cystic mass was per-
formed. The right ovary was enlarged, and the ascites was in
the abdominal cavity. Hysterectomy, bilateral oophorectomy,
pelvic lymph node dissection, and omentectomy were per-
formed. The pathological diagnosis was serous carcinoma
of the right ovary of FIGO stage IlIc (pT3cN1MO0). We
selected adjuvant chemotherapy of tri-weekly TC (180 mg/
m? paclitaxel on day 1 plus carboplatin AUC 5 on day 1,
every 3 weeks for 6 cycles). Because grade 3 neutropenia
developed after the second cycle of TC therapy, we extended
the interval to 4 weeks to wait for neutrophil recovery. At
the same time, we determined that therapy elicited a partial
response using the Response Evaluation Criteria in Solid
Tumors (v1.1). Continuously, the third cycle of TC therapy
was performed, and she subsequently developed grade 4
neutropenia on day 7 of the third cycle. As a treatment, she
received 75 pug G-CSF administrations subcutaneously once
daily for 6 days. On day 15, she developed a high-grade
fever (> 39 °C) with a chill and presented to our department

(Fig. ).
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Fig. 1 This chart shows the course of fever
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She had normal blood pressure, heart rate, and physical
findings. Laboratory data revealed a white blood cell count
of 8700 UI, neutrophilic sequestration of 61.5%, procalci-
tonin of 0.50 ng/dl, and C-reactive protein of 8.43 mg/dl. A
chest X-ray and urinalysis showed normal findings. A p-d-
glucan test was negative, which indicated low probability of
typical fungal infection. With these laboratory data, we sus-
pected that she had gotten a bacterial infection at the point
of neutropenia. Therefore, we collected all cultivation tests
(especially for blood culture, two set of bottles for aerobic
and anaerobic cultivation) and empirically administered a
course of intravenous antibiotics (tazobactam and piperacil-
lin) every 8 h. At the same time, she had radiating pain from
her left neck to left mandible. She could not achieve pyre-
tolysis after antibiotic treatment for 3 days, so we changed
to another antibiotic (intravenous meropenem hydrate every
12 h). After changing treatments, her general status did not
improve; therefore, we performed a computed tomography
(CT) scan with intravenous contrast to seek the heat source.
The CT scan revealed that the walls of the bilateral common
carotid artery and the left subclavian artery were remark-
ably thickened (Fig. 2). The erythrocyte sedimentation rate
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Fig.2 The CT scan revealed that the walls of the bilateral common carotid artery and the left subclavian artery were remarkably thickened
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Fig.3 The CT scan showed that the wall thickness of the bilateral common carotid artery and the left subclavian artery improved 2 months later

from onset

was 135 mm/h, and pANCA, cANCA, and Rheumatoid fac-
tor were within normal limits. To rule out viral infections,
we performed a viral antibody test of Human T-cell Lym-
photropic Virus type 1, Herpes Simplex Virus, Cytomeg-
alovirus, Varicella-Zoster Virus, and Human Parvovirus B
19, which were all negative. On the basis of these results,
we diagnosed her with arteritis; however, the source of the
syndrome was unknown. Infectious and rheumatic diseases
were interpreted to be negative, and only G-CSF was admin-
istrated before the fever appeared. Thus, we suspected the
medication was responsible. After making her diagnosis,
her general condition, including fever and thickness of arte-
rial walls, became better with no medication. Continually,
she received the same chemotherapy up to six cycles after
dose reductions to prevent recurrent neutropenia that would
require G-CSF. Two months later, the CT scan showed that
these arterial wall thicknesses improved (Fig. 3). She has
exhibited no evidence of disease for 2 years since complet-
ing the sixth chemotherapy cycle.

Discussion

We will consider several angles of this case. First, we will
present potential causes of arteritis and the side effects of
G-CSF. Next, we will consider this case from the viewpoint
of a causal connection.

There are several factors that can cause aortitis and
arteritis, including infectious, inflammatory, and isolated
aortitis. The most common causes of these are large-ves-
sel vasculitides, giant cell arteritis, and Takayasu arteri-
tis. Based on several clinical studies, it was unlikely that
this case was from these causes of aortitis. Conversely,

idiopathic aortitis, which includes isolated aortitis, are
generally subclinical in nature and are diagnosed inciden-
tally during histological review after aortic aneurysm sur-
gery [7]. Rojo-Leyva et al. reported 52 cases of idiopathic
aortitis by retrospectively working up charts and pathology
reviews of surgical specimens [8]. They indicated that 96%
(35/36) of idiopathic aortitis cases were without systemic
disease and had aortic aneurysms. However, this case did
not fit within the classifications of their paper because
there were no other systemic diseases or aortic aneurysms.

Second, we will consider the relationship between
G-CSF side effects and arteritis development. G-CSF is
commonly used in typical clinical situations and is thought
to be relatively safe. D’Souza et al. reported that com-
mon side effects of G-CSF were bone pain, headache,
and fatigue. As to rheumatologic diseases and vasculitis
following G-CSF administration, arthritis flares by Fel-
ty’s syndrome have been reported [1-6]. Acute aortitis
and arteritis after G-CSF administration are a rare side
effect; three cases have been previously reported [9-11]
(Table 1). In all previous cases, pathological diagnoses
were not made, rather only imaging was used to make
diagnoses. The primary aortitis lesion was in the abdomi-
nal aorta, and steroid administration was needed. One of
these cases had a left iliac aneurysm.

The causal relationship between G-CSF administra-
tion and aortitis development remains unknown. How-
ever, the fact that G-CSF affects lymphocyte function and
lymphocyte-derived cytokine production is commonly
known [11, 12]. There has not been a report about the
relevance of these immune activities and arteritis. Thus,
future research into the mechanisms underlying this phe-
nomenon is required.
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Table 1 Previous cases of aortitis after G-CSF administration

Darie et al. Adiga et al. Miller et al. This case
Age/sex 55/F 54/M 52/M T1/F
Underlying disease None Lung.ca (SCC) None Ova.ca
G-CSF therapy (days) 5 8 4 6
Time to onset 2 days 8 days 6 months 8 days

Symptoms Fever, epigastric pain
ESR 108 113
Complications None None

Fever, epigastric pain

Fever, epigastric pain Fever, neck pain
39 135

Aneurysm None
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