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Abstract:

We herein report a case of migratory aortitis after the administration of granulocyte-colony-stimulating fac-
tor (G-CSF) to a 65-year-old woman with a history of pancreatic cancer. She was being administered pegfil-
grastim and developed aortitis around the aortic arch. Although it resolved within two weeks, she again de-
veloped aortitis around the descending aorta, presenting as migratory aortitis, after pegfilgrastim was re-
sumed. We further experienced three additional cases of G-CSF-induced aortitis that also showed spontaneous
resolution, suggesting no or short-term use of immunosuppression. Aortitis due to G-CSF can present as mi-

gratory aortitis, since aortitis can quickly resolve and inflammation can recur at a different location.
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Introduction

Aortitis is a disease that causes inflammation in the vas-
cular walls of the aorta and its main branches with various
inflammatory symptoms, such as a fever and pain (1). As
aortitis progresses, it leads to serious pathological condi-
tions, such as aortic aneurysms and dissection, and becomes
life threatening. Therefore, the early detection and immedi-
ate treatment are important.

The most common causes of aortitis are the primary vas-
culitides that include large vessel vasculitis (LVV) [Takayasu
arteritis (TAK) and giant cell arteritis (GCA)], Behget’s dis-
ease, and Cogan’s disease (2). In addition, infection and
drugs have also been reported to cause aortitis (3, 4). These
etiologies are sometimes difficult to distinguish, and the de-
tailed mechanisms that cause inflammation in the vascular
wall are unknown.

Recently, the development of aortitis following the use of
granulocyte-colony-stimulating factor (G-CSF) has been rec-
ognized (5). We experienced four cases of aortitis associated
with the use of G-CSF.

We herein report a case of migratory aortitis, an unusual
manifestation of aortitis, associated with the administration

of G-CSF.

Case Report

A 65-year-old woman was referred to our rheumatology
department for the evaluation of a fever accompanied by
thickening of the aortic arch. Two years earlier, she had suf-
fered from pancreatic cancer and undergone distal pancre-
atectomy. Since then, the patient had been treated with tita-
nium silicate (TS-1). Two months prior to admission, a liver
metastasis had been diagnosed in her left lateral hepatic
lobe. A central venous (CV) port had been inserted 27 days
prior to admission, and FOLFIRINOX (fluorouracil, levofo-
linate calcium, irinotecan hydrochloride hydrate, and ox-
aliplatin) therapy had been initiated 15 days prior to admis-
sion. To prevent myelosuppression, pegfilgrastim (a long-
acting G-CSF) had been administered 12 days prior to ad-
mission.

She experienced a fever (37°C) 4 days prior to admission
to the general surgery department. Laboratory findings
showed elevated inflammatory markers, such as C-reactive
protein (11.8 mg/dL), so she was admitted to our hospital.
Computed tomography (CT) revealed soft-tissue thickening
around the aortic arch without aortic dissection (Fig. 1). It
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Figure 1.

Thoracic aorta imaged by computed tomography. Findings at the time of referral and at

months 3, 4, and 6 after referral are shown. White arrows indicate affected regions.
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Figure 2. Clinical course. CRP: C-reactive protein, G-CSF: granulocyte-colony stimulating factor

was suspected that she was suffering from LVYV, so she was
referred to our department.

On referral, she had chest pain that corresponded to the
position of the aortic arch. A physical examination revealed
the following findings: blood pressure, 120/71 mmHg (with-
out any difference between the upper limbs); pulse, 98
beats/min; body temperature, 39.1°C; and 98% oxygen satu-
ration on room air. A cardiovascular examination revealed
normal findings without bruits. Her lungs were clear during
auscultation, and an abdominal examination was completely
unremarkable with no skin lesions noted. Laboratory tests
revealed an elevated erythrocyte sedimentation rate (94 mm/
h) and C-reactive protein (CRP) level (7.45 mg/dL, Fig. 2).
The other findings were macrocytic anemia and hypoalbumi-
nemia. Although her rheumatoid factor was slightly elevated

(20.8 TU/mL), tests for other autoantibodies were negative.
The tumor marker CA19-9 was high (92.0 U/mL). Blood
cultures and tests for syphilis and Chlamydia were negative.

Contrast-enhanced CT showed soft-tissue thickening with
weak enhancement around the wall of the aortic arch
(Fig. 1). Large-vessel magnetic resonance imaging (MRI)
also confirmed wall enhancement of the affected lesion.
These results indicated the presence of aortitis. Since the
aortitis had occurred following the insertion of the CV port
and chemotherapy, the differential diagnosis included infec-
tion, drug-induced inflammation, and primary LVV. Because
the infectious etiology had not been ruled out, she was in-
itially treated with minocycline. One week after the initia-
tion of minocycline, marked improvement of the fever and
inflammation were observed, and the patient’s CRP levels
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had normalized. She was discharged on day 10, and CT
showed improvement of the wall thickening (Fig. 1).

She received additional FOLFIRINOX treatments with
pegfilgrastim, and occasionally manifested a fever and ele-
vated CRP levels, both of which spontaneously resolved.
Chemotherapy with pegfilgrastim was then restarted. Four
months later, when she received her 7th cycle of FOLFIRI-
NOX therapy, she again complained of a high fever (39°C),
and her CRP levels were elevated at 13.68 mg/dL (Fig. 2).
Using contrast-enhanced CT, soft-tissue thickening was
found around the descending aorta without involvement of
the aortic arch (Fig. 1). She was again referred to our de-
partment for an evaluation of aortitis. The affected artery le-
sions were migratory, which was an unusual manifestation
of primary LVV. This, along with her medical history of
spontaneous resolution of CRP levels during chemotherapy,
which excluded an infectious etiology, prompted us to con-
sider drug-induced aortitis.

Among the medications she had received, the complica-
tion of aortitis was documented only after the administration
of pegfilgrastim. As continuing chemotherapy without peg-
filgrastim was considered to pose a significant risk, partial
hepatectomy was performed. Disappearance of the aortitis in
the descending aorta was confirmed on follow-up CT
(Fig. 1), and aortitis has not recurred in over one year.

We further experienced an additional three cases of aorti-
tis associated with chemotherapy, with pegfilgrastim com-
monly used in all three (Table). In cases #20 and #21 in
particular, aortitis developed when pegfilgrastim was admin-
istered for leukopenia, even though these patients had re-
ceived the same chemotherapy regimen. This confirmed that
a relationship thus exists between G-CSF and aortitis. In
these three cases, the use of pegfilgrastim was discontinued,
and aortitis has not recurred.

Discussion

In the present report, we described a case of migratory
aortitis caused by the administration of G-CSF. Although the
occurrence of aortitis following the use of G-CSF has been
recognized increasingly frequently, the natural course of aor-
titis caused by G-CSF has not been well documented, as
corticosteroids were used in previously reported cases. We
further experienced three additional cases, which also
showed spontaneous improvement. Although it was difficult
to exclude the effects of anti-cancer drugs on the develop-
ment of aortitis completely, the use of pegfilgrastim was
common among these cases, indicating the critical role of
G-CSF for the development of aortitis. The present cases
provided the following evidence in G-CSF-induced aortitis:
a spontaneous resolution was expected; aortitis did not occur
every time following G-CSF administration; and the site of
inflammation was migratory.

To gather data related to G-CSF-induced aortitis, we
searched the PubMed database using the term “G-CSF and
aortitis” (6). Seventeen case reports were found between

2004 and 2019 (5, 7-11). In addition to the previous reports,
a total of 21 cases were summarized, including the present
case and other cases from our department (Table). The me-
dian age was 65 years old, and 17 of the 21 cases occurred
in women. The most common underlying cancers were uter-
ine and breast (4 cases, each). In all cases, aortitis developed
in a short period of time (within 15 days) after the admini-
stration of G-CSF. It is notable that many reports are from
Japan, and pegfilgrastim was used in most of those cases.
Although we were not able to identify the site of inflamma-
tion in some cases, the site of aortitis was located at the ab-
dominal aorta in three cases and at the thoracic aorta in
seven cases. Only 9 of the 21 cases were treated with ster-
oids. Nevertheless, all cases improved without developing
chronic aortitis, such as TAK (12). Since steroids were used
in most of the cases reported, this is the first detailed report
describing the natural course of aortitis induced by repeated
G-CSF use. As in the present case, aortitis due to G-CSF
use can be expected to improve when the effect of G-CSF
disappears. This means that immunosuppressive therapy is
not required in most cases. However, it should also be noted
that intense acute inflammation can rarely cause fatal side
effects, such as asymptomatic aortic dissection, as previ-
ously reported (11). Parodis et al. reviewed the contribution
of corticosteroids and concluded that moderate-to-high doses
of corticosteroids should be started immediately following
the diagnosis (10). Since vascular inflammation can improve
spontaneously, as shown in the present case, it is difficult to
conclude that immunosuppressants should be initiated for
the treatment of LVV. However, the short-term use of im-
munosuppressants may be an option, considering the risk of
developing aortic dissection. Although we did not treat any
cases with immunosuppressants, aortitis resolved spontane-
ously without complication.

In the present case, the continuation of chemotherapy
took precedence, and the patient did not experience aortitis
following four cycles of chemotherapy. However, the eleva-
tion of inflammatory markers was eventually observed in
three of eight cycles of chemotherapy. This clinical course
indicated that this adverse event was not merely due to an
allergic reaction to the G-CSE. In the present case, CT
showed an improvement in wall thickening around the aortic
arch three months after referral. Interestingly, at the last
event, a new lesion appeared in the descending aorta, which
had been intact at the first event, providing an unusual find-
ing of migratory aortitis. Anti-cancer drugs are thought to
cause chemical inflammation due to vascular disorders, but
G-CSF is thought to cause inflammation due to an autoim-
mune mechanism induced by neutrophils. The occurrence of
Sweet syndrome and leukocytoclastic vasculitis due to G-
CSF has also been reported (13). Importantly, the incidence
of aortitis was higher with pegfilgrastim, a long-acting form,
than with filgrastim (Table). Although TAK and GCA are
diseases affecting the aorta, vascular Behcet’s disease, in
which neutrophils play critical roles, also manifests aortitis.
The serum G-CSF levels are reported to be elevated in the
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Table. The Clinical Characteristics of Patients with G-CSF-induced Aortitis.
Age Underlvin Time to Outcome
Case Country & Jeryms G-CSF onset Cancer treatment  Aortitis Treatment  following Ref
(years) disease . . . .
aortitis discontinuation
1 France 55 Female None Filgrastim 6 days n/a Abdominal Steroid  Resolved in @)
6 months
2 Germany Unknown Male B cell Pegfilgrastim 15 days  Not reported Not Not Resolved ®)
lymphoma reported  reported
3 Japan 49 Female  Uterine Filgrastim 6 days  Not reported Not NSAID  Resolved in ®)
cancer reported 1 months
4 us 54 Male Lung Filgrastim 13 days  Carboplatin ~ Abdominal Steroid Resolved 5)
cancer
5 Israel 52 Male n/a Filgrastim 6 n/a Abdominal  Steroid Resolved )
months
6 Japan 72 Female Uterine  Pegfilgrastim 13 days  Not reported Not None Resolved in ®)
cancer, reported 1.5 months
7 Japan 76 Female  Breast  Pegfilgrastim 7 days  Not reported Not None Resolved in ®)
cancer reported 11 days
8 Japan 77 Female Ovarian Filgrastim 7 days  Not reported Not None Resolved in ®)
cancer reported 1 month
9 Japan 47 Female Ovarian Lenograstim 8 days  Not reported Not Steroid ~ Resolved in ®)
cancer reported 3 months
10 Japan 61 Female  Breast  Pegfilgrastim 7 days  Not reported Not None Resolved in ®)
cancer reported 26 days
11 Japan 62 Female B cell Pegfilgrastim 12 days  Not reported Not Steroid Resolved ®)
lymphoma reported
12 Japan 65 Female  Breast  Pegfilgrastim 9days  Not reported Not Steroid ~ Resolved in ®8)
cancer reported 1 month
13 Japan 66 Male Prostate  Pegfilgrastim 8 days  Not reported Not None Resolved in 8)
cancer reported 1 month
14 Japan 67 Female Lung Pegfilgrastim 8 days  Not reported Thoracic ~ Steroid Resolved with 11
cancer dissection at
day 36
15 Japan 69 Female Esophageal Pegfilgrastim 11 days  Not reported Not None Resolved in ®)
cancer reported 11 days
16 Sweden 70 Female  Breast Filgrastim 9 days Docetaxel, Thoracic  Steroid  Resolved in (10)
cancer Trastuzumab, 15 days
Pertuzumab
17 Sweden 60 Female  Breast Filgrastim 11 days Docetaxel Thoracic ~ Steroid  Resolved in (10)
cancer 10 days
18 Japan 65 Female Liver Pegfilgrastim 8 days FOLFILINOX  Thoracic None Resolved in Present
metastasis 10 days case
of
pancreatic
cancer
19 Japan 74 Female Tongue Pegfilgrastim 8days CDDP, 5-FU,  Thoracic None Resolved in  Other case
cancer DOC, 10 days in our
Dexamethasone department
20 Japan 47 Female Uterine Pegfilgrastim 10 days  Carboplatin, Thoracic None Resolved in  Other case
cancer Paclitaxel 14 days in our
department
21 Japan 43 Female Uterine Pegfilgrastim 7 days  Carboplatin, Thoracic None Resolved in  Other case
cancer Paclitaxel 21 days in our
department

HL: hyperlipidemia, MI: myocardial infarction, US: United States, FOLFILINOX: fluorouracil, levofolinate calcium, irinotecan hydrochloride hydrate, and ox-

aliplatin, CDDP: cisplatin, 5-FU: 5-fluorouracil, DOC: docetaxel hydrate, G-CSF: granulocyte-colony-stimulating factor

active phase of Behcget’s disease (14). Since G-CSF in-
creases the number of neutrophils, it is reasonable to con-
sider that the administration of G-CSF triggered a path-
omechanism similar to that involved in vascular Behget’s

disease.

However, one of the most important findings of this re-
port was that most of the patients with aortitis induced by

G-CSF were Japanese women. These features are actually
characteristic of TAK, in which neutrophil-associated dis-
eases, such as pyoderma gangrenosum, have also been docu-
mented (15, 16). Therefore, the mechanisms underlying the

aortitis induced by G-CSF use might also contribute to the
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initiation of TAK. The association of specific human leuko-
cyte antigen (HLA) with TAK has been recognized (17). Al-



Intern Med 59: 1559-1563, 2020 DOI: 10.2169/internalmedicine.4331-19

though we did not perform HLA-typing of our patients,
checking the HLA status might be useful for clarifying the
mechanisms involved in G-CSF-induced aortitis. Umeda et
al. reported a patient with GCA that developed after the ad-
ministration of G-CSF (18). Because the patient was treated
with prednisolone, it was difficult to distinguish G-CSF-
induced arteritis from GCA in that case. However, their pa-
tient possessed HLA alleles, a condition that is reportedly
frequent in GCA, suggesting an association of G-CSF with
the initiation of LVV.

In conclusion, G-CSF-induced aortitis can show spontane-
ous resolution and thus does not necessarily require continu-
ous immunosuppression. However, in rare cases, aortic dis-
section has been reported, which may support the use of
short-term immunosuppression therapy. It should also be
noted that repeated G-CSF use causes aortitis to recur in
different locations, presenting as migratory aortitis.

Written informed consent for publication of this case report
was obtained from the patient.
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