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Immunotherapy induced pyrexia and the role of PET/CT                                                                       

Background: Immunotherapy has revolutionised the manage-
ment of metastatic melanoma, however, immune-related adverse
events remain an important complication of therapy. We hypoth-
esise pyrexia is a rare presentation that may herald the devel-
opment of immune-related toxicities and identify a potential role 
for fluorodeoxyglucose-positron emission tomography (FDG -
PET) in the earlier diagnosis of these toxicities.
Case Presentation: We report a case of a 54-year-old man with
metastatic melanoma, on combination immunotherapy with ipilu-
mimab and nivolumab, where several days of fever heralded the
development of clinical enterocolitis. He ultimately required treat-
ment with infliximab with quick resolution of his symptoms. FDG-
PET imaging performed as a work up for his pyrexia demonstrat-
ed extensive entero-proctocolitis and a follow up FDG-PET 3
months post infliximab demonstrated complete resolution of the
entero-proctocolitis and ongoing complete extracranial response
of the melanoma.
Conclusion: Early FDG-PET in patients with unexplained py-
rexia on immunotherapy may help in an earlier diagnosis of im-
mune-related toxicities allowing prompt initiation of therapy and a
reduction in morbidity and mortality associated with these treat-
ments.
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BACKGROUND 

According to the Australian Institute of Health 

and Welfare there were an estimated 13,941 

new cases of melanoma diagnosed in Australia 

in 2017 representing 10.4% of all new cancer 

diagnoses (1). Historically, metastatic 

melanoma has been known for its aggressive 

course and treatment-resistant behaviour. 

However by targeting antitumor immune 

responses, immune checkpoint inhibitors have 

revolutionised the management of metastatic 

disease and have demonstrated clinical 

responses not only in metastatic melanoma but 

in numerous other malignancies. These 

powerful therapies include ipilumimab, an anti-

cytotoxic T lymphocyte associated antigen 4 

antibody, as well as the anti-programmed 

death-1 antibodies nivolumab and 

pembrolizumab.  

Despite the significant improvements in overall 

survival with the use of immunotherapy for the 

management of metastatic melanoma, immune-

related adverse events remain an important 

complication of therapy especially in those 

receiving dual or combination immunotherapy 

(2) (3). In the following case report we 

hypothesise that pyrexia is a rare presentation 

that may precede severe immune-related 

toxicities such as hepatitis or colitis. We present 

a case where several days of fever heralded 

the development of clinical enterocolitis and 

review the potential role for early 

fluorodeoxyglucose-positron emission 

tomography (FDG -PET) in the work up of 

unexplained pyrexia in patients receiving 

immunotherapy, especially combination 

therapy.  

CASE PRESENTATION 

The following case concerns a 54-year-old man 

with metastatic melanoma (BRAF wild type, 

NRAS mutant) diagnosed in September of 2016 

with intracranial and mediastinal sites of 

metastatic disease. He had previously received 

19 cycles of single agent nivolumab without any 

grade 2 or higher toxicities. However, in the 

setting of increasing focal seizures despite anti-

epileptic therapy and previous treatment with 

stereotactic radiotherapy, magnetic resonance 

imaging was performed demonstrating 

progression of a right posterior frontal lesion 

and he was subsequently commenced on 

combination ipilumimab (3mg/kg) and 

nivolumab (1mg/kg).  

After 2 cycles of combination therapy he was 

admitted with pyrexia, rigors and mild epigastric 

pain. He did not have any diarrhoea and was 

commenced empirically on intravenous 

piperacillin/tazobactam therapy. A 

computerised axial tomography (CT) scan was 

performed to investigate his fevers and was 

unremarkable; of note his bowel appeared 

normal. A diagnostic workup performed under 

the guidance of the Infectious Disease team 

was also unremarkable.  

Over the following 4 days febrile episodes up to 

39.3°C were recorded daily despite broad-

spectrum antibiotics. Intravenous antibiotics 

were ceased after 48 hours and the cause of 

his fevers remained unknown. On day 5 his 

alanine transaminase (ALT) rose to 180 

(normal < 40) consistent with grade II hepatitis 

and prednisolone 1mg/kg was commenced. At 

this stage an FDG-PET scan was ordered to 

further investigate his unexplained pyrexia and 

to exclude progression of melanoma as a 

cause of his fevers. As seen below the PET 

scan demonstrated extensive entero-

proctocolitis (Image 1A). On day 7 he 

developed diarrhoea and abdominal discomfort 

with 8-10 loose bowel motions per day; some 

with bright red blood. An infective colitis was 

ruled out and on day 8 he received intravenous 

methylprednisolone 250mg daily for 3 days. By 

day 10, diarrhoea had increased to 16 times 

per day consistent with grade 3 colitis. He was 

treated with infliximab 5mg/kg, and his 

condition responded quickly. He was prescribed 

a weaning regimen of prednisolone with 

resolution of symptoms over 4 days. A follow up 

PET/CT 3 months later demonstrated complete 

resolution of the enterocolitis (Image 1B) as 
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well as ongoing extracranial metabolic 

remission of his melanoma. 

We hypothesise that in this case the earlier use 

of FDG-PET may have allowed for an earlier 

diagnosis of colitis resulting in more timely 

institution of steroids and infliximab.  

DISCUSSION 

The use of immunotherapy in the setting of 

stage IV melanoma has become standard of 

care in Australia. The use of ipilumimab and 

nivolumab/pembrolizumab have all 

demonstrated clinical benefit in stage IV 

disease and are now available via the 

Australian Pharmaceutical Benefits Scheme. 

The CheckMate 067 trial analysed 945 patients 

with previously unresectable stage III or IV 

melanoma randomising them to receive 

nivolumab and ipilumimab or either agent alone 

with treatment being continued until disease 

progression or unacceptable toxicity. The 

overall survival rate at 3 years was 58% in the 

combination group, 52% in the nivolumab group 

and 34% in the ipilumimab group (4). 

Treatment-related adverse effects were 

significantly higher with combination therapy, 

with grade 3/4 adverse events occurring in 59% 

of patients in the combination group, 21% on 

single agent nivolumab and 28% on ipilumimab 

alone (4). As a result of this trial a number of 

patients are now being commenced on 

combination immunotherapy in the first line 

setting. The significant risk of immune-related 

adverse events with this treatment highlights 

the need to be able to effectively diagnose 

these toxicities and institute early 

immunosuppression to reduce the morbidity 

associated with these therapies.  

The Product Information for nivolumab, 

pembrolizumab and ipilumimab all list pyrexia 

as a common toxicity and in the CheckMate 

067 trial 5.8% of patients on nivolumab 

developed fever, 18.5% in the combination 

group and 6.8% in the ipilimumab group. There 

is, however, nothing in the literature looking at 

the association between pyrexia and the 

subsequent development of immune-related 

adverse events. 

As suggested in this case, we hypothesize that 

the fever was the first clue to this patient’s 

impending severe immune-related toxicity. Our 

patient subsequently developed grade II 

hepatitis as well as grade III colitis. We theorize 

that if a FDG-PET scan rather than CT was 

performed, features of colitis would have been 

more-readily identified and would have led to 

an earlier institution of steroids, shortened 

duration of symptoms and potentially eliminated 

the need for infliximab.  

 

Figure 1: PET/CT scan showing extensive enterocolitis prior to infliximab (A) (September 2017) 

and 3 months post infliximab (B), showing complete resolution of enterocolitis and ongoing 

complete response of the melanoma (December 2017.) 
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FDG PET-CT has been adopted to assist in the

initial staging and in evaluating a response to

treatment in patients with metastatic melanoma.

However its role may extend further in the era

of immunotherapy as there is also now some

literature, in the form of case series and

reports, looking at patients receiving ipilumimab

and the detection of various immune-mediated

side effects with FDG PET-CT after treatment

including: hypophysitis (5), colitis (6), hepatitis

(7) and adrenalitis (8). A case series in

Academic Radiology in 2017 also presented 4

cases, including autoimmune pancreatitis,

colitis, hypophysitis and thyroiditis, all of which

were identified incidentally on routine PET-CT

post treatment with ipilumimab allowing an

early initiation of appropriate therapy (9). A

similar case was also presented in the Clinical

Nuclear Medicine Journal where a restaging

FDG PET-CT post 3 cycles of pembrolizumab

(on a background of previous ipilumimab

therapy) demonstrated diffuse increased uptake

throughout the body of the pancreas suggestive

of pembrolizumab-induced pancreatitis (10). In

that case the patient was asymptomatic but a

diagnosis was confirmed with raised amylase

and lipase levels allowing prompt initiation of

steroid therapy.

CONCLUSION

Immune-related adverse events are a well-

recognised toxicity in the era of

immunotherapy. Pyrexia may be an early

feature of these toxicities and FDG PET-CT

may offer a potential way of identifying these

events in their earlier stages allowing prompt

initiation of treatment. In this case had we

performed a FDG PET-CT earlier as a part of

his work-up then this may have allowed for an

earlier diagnosis, earlier initiation of steroid

therapy, possible avoidance of infliximab and a

subsequent reduction in morbidity.
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