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Abstract
Immune checkpoint inhibitors (ICIs) as standard of care have revolutionized the treatment of patients with
metastatic melanoma. The combination of nivolumab and ipilimumab improves treatment efficacy and
prolongs survival compared to monotherapy alone. However, combination therapy is also associated with an
increased incidence of adverse events. We report an uncommon yet important case of multi-organ failure in
a patient following a single dose of nivolumab plus ipilimumab.

A 60-year-old male with a history of ulcerative colitis in remission and metastatic melanoma was admitted
on February 25, 2021, for presumed sepsis, after presenting with neutropenic fever. His brain metastases
were previously resected on January 14, 2021, and he was started on dexamethasone 4 mg BID for six weeks.
On February 11, 2021, he received one dose of nivolumab plus ipilimumab, per the CheckMate-067 protocol.
He presented 14 days later with fever, diarrhea, pancytopenia, renal failure, drug-induced hepatitis, and
myocarditis. The infectious workup was negative. His neutropenia responded to growth factors. He was
diagnosed with interstitial nephritis due to immunotherapy and treated with corticosteroids. His symptoms
resolved with concomitant improvement of his renal, hepatic, and cardiac function. He was discharged
home in a stable condition.

Although these specific immune-related adverse events (irAEs) are uncommon and rarely occur
simultaneously, ICIs can trigger non-specific immune system activation, resulting in widespread
inflammatory effects. Since irAEs can lead to multi-organ failure, as evidenced in this case, early recognition
and institution of high-dose steroids are critical to preventing rapid deterioration. Given that ICI therapy is
the standard of care for several cancers and is often studied in clinical trials, increased education on irAE
toxicity and updated algorithms on the management of febrile cancer patients are warranted.
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Introduction
The discovery of immune checkpoint inhibitors (ICIs) revolutionized metastatic melanoma treatment and
they have become the standard of care. ICIs include anti-cytotoxic T-lymphocyte-associate antigen 4 (CTLA-
4) antibodies, such as ipilimumab, and anti-programmed death-1 (PD-1) antibodies, such as nivolumab and
pembrolizumab. ICIs are considered first-line therapy for metastatic melanoma and non-small cell lung
cancer and are also utilized for Hodgkin's lymphoma and some types of head and neck, bladder, and renal
cancer [1]. The results of CheckMate-067 demonstrated that the combination of ipilimumab 3 mg/kg and
nivolumab 1 mg/kg improves objective response rate (ORR) and prolongs both progression-free survival and
overall survival compared to monotherapy with either drug in unresectable late-stage melanoma [2,3].
However, this combination regimen is associated with increased immune-related adverse events (irAE) [2].

Generally, ICIs are more tolerable with a better safety profile than traditional chemotherapy. Adverse effects
of immunotherapy are generally autoimmune-induced inflammation due to their mechanism of action
increasing non-specific T cell activity [1]. The most common irAEs include colitis, endocrinopathies,
hepatitis, and pneumonitis [2]. Up to 96% of metastatic melanoma patients who receive combination
immunotherapy with ipilimumab and nivolumab experienced irAEs, with 59% being Grade 3 or 4 irAE [2,3].
The results of CheckMate-511 demonstrated that the alternative dosing of ipilimumab 1 mg/kg and
nivolumab 3 mg/kg significantly reduced the rates of Grade 3 or 4 irAE without inferior ORR, progression-
free survival, or overall survival [4]. Although the likelihood of immunotherapy affecting more than one
organ is uncommon, patients who received combination immunotherapy experienced significantly higher
rates of irAEs compared to single-agent ipilimumab, 31% and 7%, respectively [5]. We present a unique case
of multi-organ failure in a patient after receiving a single dose of ipilimumab and nivolumab for the
treatment of his metastatic melanoma.
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Case Presentation
A 60-year-old male with a history of ulcerative colitis in remission, hypertension, and metastatic melanoma
was transferred for presumed sepsis secondary to neutropenic fever. Two years prior to admission, the
patient had noticed a purple skin lesion on his right shin, which was subsequently diagnosed as melanoma
on biopsy. In addition, a right inguinal lymph node fine needle aspiration (FNA) was also positive for
melanoma. PD-L1 was expressed in 5% of tumor cells. The initial staging was consistent with stage IIIC
melanoma and was deemed unresectable. A subsequent positron emission tomography (PET) scan
confirmed nodal metastases in the right lung and liver. Magnetic resonance imaging (MRI) brain indicated
the presence of a mass in the right foramen magnum. MRI spine noted diffuse axial spine lesions. The
patient was subsequently started on pembrolizumab and completed 19 cycles until treatment was stopped
due to a flare of his underlying ulcerative colitis. His flare was diagnosed clinically on the basis of his
worsening diarrhea, but had negative imaging subsequently and was treated with an oral prednisone taper
over six months. Post-treatment computed tomography (CT) chest, abdomen, and pelvis revealed stable
disease.

He was observed off treatment for about one year, during which he was started on levothyroxine
supplementation for ICI-induced hypothyroidism. A surveillance MRI brain obtained one year later showed
multiple enhancing masses in bilateral cerebral hemispheres with associated local mass effects.
Neurosurgery performed a right frontal lobe mass resection, which was followed by gamma knife
radiosurgery two weeks later and dexamethasone therapy for six weeks.

One month following resection, the patient received an initial dose of ipilimumab and nivolumab for the
treatment of metastatic melanoma. Two weeks later, he presented to an outside hospital with generalized
weakness, poor appetite, shortness of breath, and diarrhea. Initial vitals were significant for a fever of
102.1°F. His complete blood count (CBC) revealed neutropenia with a white blood cell (WBC) count of 0.2 x

103/μL and an absolute neutrophil count (ANC) of 0.005 x 10 3/μL. He was treated empirically for sepsis,
secondary to neutropenic fever, with cefepime and vancomycin and was transferred to our institution for a
higher level of care.

On evaluation at our institution, he was afebrile, hemodynamically stable, with an oxygen saturation of
100% on room air. His physical exam was unremarkable. CBC revealed pancytopenia with WBC of 0.2 x

103/μL, hemoglobin of 8.0 g/dL, and platelet count of 93 x 10 3/μL. Further laboratory workup revealed a
creatinine of 4.5 mg/dL (baseline 0.9 mg/dL), glomerular filtration rate (GFR) of 13 mL/min, alkaline
phosphatase of 116 IU/L, aspartate aminotransferase (AST) of 17 IU/L, alanine aminotransferase (ALT) of 21
IU/L, total bilirubin of 7.5 mg/dL, direct bilirubin of 5.2 mg/dL, international normalized ratio (INR) of 2.02,
brain natriuretic peptide (BNP) of 159 pg/mL, and lactate of 0.9 mmol/L (Table 1). Urinalysis (UA) showed
proteinuria. Troponin was elevated to 907 ng/L, and his electrocardiogram (ECG) was normal sinus rhythm,
unchanged from the prior.
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 Relevant Laboratory Values

 
Reference
Range

Baseline
1/21

Admission
2/25/21

Day
2

Day
3

Day
4

Day
5

Day
6

Day
7

Discharge
One-week Post-
discharge

WBC

(103/µL)
4-10.5 10.8 0.2 - 0.1 0.2 0.4 1.5 4.6 11.1 -

ANC

(103/µL)
2-8.1  15 - - - - 825 3542 7514 -

Hgb (g/dL) 13-16.9 11.5 8.0 - 8.0 8.3 9.1 9.7 9.9 10.1 -

Plt

(103/µL)
150-400 181 93 - 94 99 104 100 76 94 -

Cr
(mg/dL)

.7-1.3 0.9 4.5 4.3 4.0 3.4 3.3 3.2 2.7 2.3 1.3

GFR
(mL/min)

>59 >60 13 14 15 18 19 20 24 29 56

AST (IU/L) 13-39 - 17 15 - 7 7 8 14 12 -

ALT (IU/L) 7-52 - 21 19 - 13 10 11 16 16 -

T. bili
(mg/dL)

0-1.4 - 7.5 4.2 - 2.6 2.1 1.9 1.7 1.5 -

D. bili
(mg/dL)

0-.2 - 5.2 - - 1.4 1.2 1.1 0.8 0.7 -

Troponin
(ng/L)

0-20 - - 907 810 208 - - - - -

INR .9-1.10 1.13 2.02 2.00 - 1.21 1.19 1.26 1.32 1.21 -

Ferritin
(ng/mL)

23-233 - - - - - - 178 - - -

Fibrinogen
(mg/dL)

211-431 - - 789 - - - 543 - - -

D-dimer
(ng/mL)

<500 - - - - - - 420 - - -

TG
(mg/dL)

<150 - - - 230 - - - - - -

 
WBC: white blood cells, ANC: absolute neutrophil count, Hgb: hemoglobin, Plt: platelets, Cr: creatinine, GFR: glomerular filtration rate,
AST: aspartate aminotransferase, ALT: alanine aminotransferase, T. bili: total bilirubin, D. bili: direct bilirubin, INR: international
normalized ratio, TG: triglycerides

TABLE 1: Relevant Laboratory Values

His chest X-ray showed an enlarged cardiac silhouette and pulmonary vascular congestion. CT abdomen and
pelvis demonstrated colitis of the ascending and sigmoid colon. Abdominal ultrasound showed no evidence
of biliary obstruction or common bile duct dilation. Renal ultrasound was unremarkable. Echocardiogram
demonstrated a reduced ejection fraction of 46%, globally decreased systolic and diastolic function, and a
severely dilated left atrium (Video 1, Table 2). Cardiac MRI showed normal size and morphology of the left
ventricle and right ventricle, mild global hypokinesia, and no evidence of abnormal delayed myocardial
hyperenhancement to suggest scar or inflammation.
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VIDEO 1: Transthoracic Echocardiogram
Apical four-chamber view revealing mildly decreased left ventricular ejection fraction of 46% with global
hypokinesis.

RV = right ventricle, LV = left ventricle, RA = right atrium, LA = left atrium

View video here: https://www.youtube.com/watch?v=ZbNWfHk7oV8

Two-Dimensional Echocardiogram on February 27, 2021

Left Ventricle Ejection fraction 46%, global mildly decreased systolic and diastolic function, mild concentric hypertrophy

Right Ventricle Normal size and systolic function

Left Atrium Severely dilated

Right Atrium Normal size and structure

Aortic Valve Normal structure

Mitral Valve Trace regurgitation

Tricuspid Valve Trace regurgitation

Pulmonic Valve Not well visualized, no evidence of stenosis

TABLE 2: Two-Dimensional Echocardiogram Read on February 27, 2021

Hematology/Oncology was consulted and recommended the initiation of filgrastim and broad-spectrum
antibiotics for his neutropenic fever. Nephrology was consulted and deemed his grade 4 acute kidney injury
to be secondary to acute interstitial nephritis. A renal biopsy was not performed due to severe
thrombocytopenia. For his new onset heart failure, the patient was started on losartan, hydralazine, and
furosemide. The patient was started on 125mg IV methylprednisolone for treatment of multiple irAEs,
including myocarditis, hepatotoxicity, pancytopenia resulting in neutropenic fever, and nephritis.

Infectious workup, including blood cultures, urine cultures, and stool cultures, remained negative. The
patient improved clinically, and antibiotics were discontinued by day 3 of hospitalization. With growth
factors, his ANC normalized by hospital day 7. His creatinine improved throughout his hospital course and
normalized by follow-up one-week post-discharge (Table 1). The patient's total bilirubin quickly down-
trended from 7.5 mg/dL on day 1, to 2.6 mg/dL on day 3 of hospitalization and continued to decline
thereafter. His troponin decreased from 907 ng/L on day 1 to 208 ng/L. Following marked clinical and
laboratory improvement with high-dose methylprednisolone, he was discharged on hospital day 8 on a
prolonged oral prednisone taper for six weeks (Table 1). The patient fully recovered to his baseline two
months after discharge.

Discussion
This case demonstrates a multitude of both common and rare complications of immunotherapy. ICIs can
affect virtually all organ systems, though onset and timing vary [6]. Although many of this patient’s irAEs
are rare, it is even more uncommon for them to occur simultaneously. The mechanism of irAEs is poorly
understood but is thought to involve non-specific T cell over-activation and increased cytokine expression
causing a sepsis-like syndrome or aberrant activation of autoreactive T cells [1,7-9]. The combination of
nivolumab and ipilimumab is considered first-line therapy in the setting of metastatic melanoma as it
prolongs progression-free survival and overall survival. However, it is also associated with increased IrAEs,
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as seen in our patient [2]. Grade 1 or 2 irAEs can be treated by holding the ICI and administering
corticosteroids. The use of systemic, high-dose corticosteroids is essential to reduce the risk of life-
threatening complications and progression to organ failure. Some studies have shown that corticosteroids
do not impact ICI efficacy even when irAEs occur [7]. Grade 3-4 irAEs often necessitate higher doses of
corticosteroids and in some instances, absolute cessation of ICIs.

The diagnosis of irAEs is usually one of exclusion. A full medical workup and appropriate subspecialty
consultations are warranted to ensure proper diagnosis. Vigilance was very important for this patient given
the use of ICIs with his underlying ulcerative colitis and previous ICI-induced hypothyroidism. Our patient’s
presentation is astoundingly unique as he exhibited numerous Grade 3-4 irAEs from a single dose of
ipilimumab and nivolumab for his metastatic melanoma, resulting in life-threatening multi-organ failure.
From a single dose of ipilimumab and nivolumab, he experienced myocarditis, hepatotoxicity, acute renal
failure, and pancytopenia resulting in neutropenic fever. Despite the severity of the patient's presenting
symptoms, the neurosurgeon’s recommendation of prolonged dexamethasone, prior to initiation of
ipilimumab and nivolumab, may have reduced the severity of the patient's presentation.

The patient's acute renal failure was initially attributed to sepsis; however, given his negative infectious
workup and hemodynamic stability, sepsis was deemed unlikely. Nephrology deemed this to be a Grade 4
nephritis secondary to iRAE and a renal biopsy was not performed due to severe thrombocytopenia. Rapid
improvement in his serum creatinine, following high-dose corticosteroid administration, further supported
the presence of ICI-induced renal injury. Secondly, this patient exhibited Grade 3 hepatotoxicity, as
evidenced by significant elevation of his conjugated bilirubin. Although hemophagocytic
lymphohistiocytosis was considered as a possible etiology of his liver injury and may result from ICIs, his
ferritin, fibrinogen, d-dimer, and triglycerides were only mildly elevated and did not meet the criteria for
this diagnosis [10].

Although dermatologic toxicity is the most common irAE in patients with CTLA-4 or PD-1/LD-L1 blockade,
this was not demonstrated in our patient [11]. A systematic review reported ICI-induced diarrhea in 27-54%
and colitis in 8-22% [12]. The incidence of hepatotoxicity ranges from 3-9% with ipilimumab and 1-2% with
nivolumab [13]. Renal irAEs are rare and seen in about 5% of patients on combination ICI regimens [14].
Hematologic involvement is extremely rare and is seen in less than 1% of patients [15]. Hypothyroidism, as
seen in our patient, occurs in 6.6% of patients on monotherapy and 13.2% on combination therapy [16].

Myocarditis is a known, rare complication described in 0.06-1% of patients receiving ICI therapy [1,9,17]. In
one case series, the majority of patients experiencing cardiotoxicity had prior cardiovascular disease [18].
ECG changes are generally non-specific and highly variable [1]. Biopsy reveals dominant lymphocytic
infiltrates with histiocytes (macrophages) in the myocardium with immunohistochemistry staining for CD3
+/CD8+, a few CD4+, and CD68+ cells [1]. Cardiac MRI is the gold standard for non-invasive diagnosis and
demonstrates two of the following: (1) increased signal activity on T1- and T2-weighted images reflecting
edema; (2) myocardia with more contrast than skeletal muscle reflecting hyperemia; and (3) late contrast
enhancement with gadolinium reflecting scar [1]. Although our patient’s cardiac MRI did not meet these
diagnostic criteria, we believe that his edema and hyperemia likely resolved from the prior two days of high-
dose methylprednisolone. Cardiology deemed this patient’s shortness of breath, troponin elevation, and
new cardiac findings on echo and cardiac MRI to be most consistent with ICI-induced myocarditis.
Corticosteroids and other immunosuppressive agents are utilized for the treatment of ICI-induced
myocarditis. Although multiple second-line agents have been used without evidence, some studies have
demonstrated improvement in ejection fraction with corticosteroid treatment [1,18,19].

It is important to note that patients with autoimmune diseases are often excluded from clinical trials
involving immunotherapy [17]. Our patient’s history of ulcerative colitis may have placed him at a higher
risk compared to patient profiles described in trials and in the literature. His presentation adds to the body of
existing literature detailing ulcerative colitis flares when treated with ipilimumab and nivolumab [20].
Further research is needed to evaluate both the efficacy and safety of ICI therapy in patients with
autoimmune diseases. Additional research to evaluate drug safety profiles in patients with a history of prior
irAEs is needed.

Conclusions
This patient presented with multiorgan failure after a single dose of ipilimumab and nivolumab. With the
increasing utilization of ICIs in many fields within oncology, this case report demonstrates the importance
of monitoring these patients for the development of significant irAEs. This requires ongoing vigilance and a
thorough work-up, as irAEs are often a diagnosis of exclusion. Often, a multidisciplinary approach, including
input from consultants, is necessary to arrive at the proper diagnosis. Following diagnosis, prompt initiation
of corticosteroids is essential to prevent rapid deterioration and reduce the likelihood of severe, fatal
outcomes.

Additional Information
Disclosures
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compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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