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Background
A man in his sixties was diagnosed with diffuse large B-cell lymphoma localised in the
base of his tongue.

Case presentation

The patient was admitted to the emergency department with a fever, generalised muscle
aches and lethargy 12 days atter receiving his first chemotherapy treatment with
granulocyte-colony stimulating factor (G-CSF) supplementation. There were no focal
signs of infection. The patient was started on empiric antibiotic treatment. After four
days, C-reactive protein (CRP) had increased from 104 to 331, but the patient's
condition was largely unchanged. A computer tomography (CT) scan showed aortitis,
most likely caused by G-CSF. The patient was treated with prednisolone and rapidly
improved.

Interpretation

The diagnosis of G-CSF-induced aortitis should be considered in patients with fever
after G-CSF treatment, particularly if adequate antibiotic treatment does not lead to
improvement. Advanced imaging is often indicated. The most important measure is to
discontinue G-CSF supplementation.

Aortitis triggered by granulocyte-colony stimulating factor
(G-CSF) is a rare, but relevant differential diagnosis in
patients with fever and elevated inflammatory markers
receiving G-CSF-supported chemotherapy.

A man in his late sixties, who had undergone laparoscopic prostate surgery ten years
earlier and had hypertension and atrial fibrillation, was diagnosed with diffuse large B-
cell lymphoma localised in the base of his tongue. Lymphoma treatment was initiated
with chemotherapy, consisting of rituximab, cyclophosphamide, doxorubicin,
vincristine and prednisolone (R-CHOP), as well as granulocyte-colony stimulating
factor (G-CSF) with pegfilgrastim 6 mg subcutaneously on the third day of each
chemotherapy cycle.

Twelve days after the first cycle, the man was admitted to hospital with fever, body
aches and a diminished general condition that had lasted for two days. In the
emergency department, his ear temperature was 38.5°C, blood pressure 132/75 mm Hg,
pulse rate 85/min, respiratory rate 23/min and oxygen saturation 96 % in room air. C-
reactive protein (CRP) was 104 mg/L (reference value: < 5), and neutrophil
granulocytes were 12.6 % 109L (1.80-6.90). Evaluation showed no signs of focal
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infection, and intravenous antibiotics consisting of phenoxymethylpenicillin 1.2 g x 4
and gentamicin 4 mg/kg x 1 were promptly initiated due to suspicion of infection with
unknown focus.

Due to a lack of response to treatment after three days, the antibiotics were changed to
intravenous cefotaxime 2 g x 3, combined with metronidazole 1.5 g x 1. On day four,
the treatment was again switched to intravenous meropenem 1 g x 3 and vancomycin

1 g x 2. CRP had risen to 331, and the patient was still experiencing fever spikes > 38.7
°C. He was also now reporting mild chest pain but was considered to have unusually
few signs of infection. All cultures were negative, a chest X-ray was normal, and
transthoracic echocardiography showed no signs of endocarditis. On day four, a
contrast-enhanced computed tomography (CT) scan of the chest, abdomen and pelvis
was performed, leading to the correct diagnosis. The CT scan revealed vasculitic
changes in the aorta and several branch vessels (Figure 1). G-CSF-induced aortitis was
considered the likely diagnosis, and after an interdisciplinary discussion, peroral
treatment with prednisolone 40 mg x 1 was initiated. Over the next few days, the
patient became afebrile, and CRP decreased significantly. Antibiotics were
discontinued after seven days, and the patient was discharged in good health after ten
days. Prednisolone was tapered and discontinued over the course of three months. The
lymphoma was successfully treated with four R-CHOP cycles, followed by two cycles
of rituximab monotherapy. G-CSF was not administered again after the first cycle. Two

years after initiating treatment, there were still no signs of lymphoma or vasculitis
relapse.
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Figure 1 Computed tomography (CT) in the portal venous phase showed uniform wall
thickening in the aorta and proximal branch vessels (red arrows, the top red arrow points to the
left subclavian artery). No calcification was observed in the wall, but there were reactive
changes and some free fluid around the aorta (blue arrows). The CT image was consistent with
large vessel vasculitis.

Discussion

Diffuse large B-cell lymphoma is a high-grade lymphoma that often responds well to
chemotherapy. A common problem during treatment is neutropenic fever (1). G-CSF is
given to reduce the risk of severe infections and thereby maintain high dose intensity,
which is crucial for treatment outcome. G-CSF typically has few side effects. Large
vessel vasculitis is a rare side effect, with an estimated incidence ranging from
>1/10,000 to < 1/1000 (2—6). Published case reports suggest that the condition is most
common in women (3), although this can partly be explained by the high proportion of
breast cancer and gynaecological cancers in the literature. Pegylated forms of G-CSF
may have a stronger association with aortitis than non-pegylated formulations (7-8).

Vasculitis should be considered as a differential diagnosis in patients with fever and
elevated inflammatory markers following G-CSF treatment, particularly if antibiotic
therapy is ineffective. The median onset of symptoms is eight days after G-CSF
treatment (3). Pain in the neck and chest regions can occur but is a nonspecific
symptom. The exact pathogenesis is unknown, but it is established that G-CSF induces
large-scale mobilisation of neutrophils (1, 9). One possible mechanism is therefore that
the high number of circulating neutrophils and inflammatory cytokines from stimulated
myeloid cells induce vasculitis. A high tumour burden has been suggested as a risk
factor (3), but this was not observed in this case report.

Imaging is crucial for diagnostics and preventing unnecessary antibiotic treatment.
Ultimately, the CT scan with contrast in the portovenous phase led us to the correct
diagnosis. For targeted investigations or follow-up of extracranial vasculitis, positron
emission tomography with integrated CT (PET/CT) or magnetic resonance imaging
(MRI) are more suitable modalities (10). Malignancy and large vessel vasculitis
sometimes occur simultaneously, but this is more often a coincidence than a
paraneoplastic phenomenon. True paraneoplastic vasculitis typically affects small and
medium-sized vessels and is more common in hematologic cancers than in other types
of cancer (11). Paraneoplasia cannot be ruled out in our patient, but we believe that G-
CSF was most likely the trigger. Other diagnostic tests showed no evidence of an
underlying rheumatic condition. Prednisolone was tapered relatively quickly compared
to, for example, treatment for temporal arteritis. The role of corticosteroids in treating
this condition remains unclear, and further research is needed to determine the most
effective approach. In a systematic review article from 2021, with 49 reported cases of
G-CSF-induced aortitis, no significant difference was found in the time from onset to
remission with or without corticosteroid treatment (3). Discontinuation of G-CSF is
important for achieving remission from vasculitis.

The patient has consented to publication of the article.

The article has been peer-reviewed.
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