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Nivolumab Treatment
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The advent of immunotherapy is changing treatment paradigms for a number of cancers and an
increasing number of patients are being treated with immune checkpoint inhibitors (ICIs). ICI-
associated immune-related adverse events (irAEs) are most often mild and can be managed medically;
however, 1.0 to 1.5% of patients treated with ICIs experience sever adverse events, including colonic
perforation, a life-threatening condition. This case report describes a patient with a history of
metastatic melanoma, who had recently been started on combination ipilimumab and nivolumab
therapy (two IClIs). Soon after treatment initiation, the patient developed severe colitis with
subsequent perforation of her sigmoid colon, necessitating emergent surgical intervention. Surgeons
will increasingly be involved in caring for these patients as the prevalence of patients being treated
with IClIs continues to rise.

The patient is a 66-year-old female diagnosed with metastatic melanoma, including metastases

to her lungs. Six weeks prior to presenting to the hospital, the patient had received her second
treatment with two immune checkpoint inhibitors - the programmed cell death-1 (PD-1) inhibitor
nivolumab and the cytotoxic T-lymphocyte associated protein 4 (CTLA4) inhibitor ipilimumab. The
patient had been started on a three-week cycle of 100 mg of nivolumab and 3 mg per kilogram of
ipilimumab. After the second treatment cycle, the patient experienced abdominal pain, loose stools
and hematochezia, and she was started on corticosteroids for management of immune-mediated
colitis. Her abdominal pain and hematochezia progressed, prompting her to seek emergency care.
Diagnostic workup revealed signs of sigmoid colon perforation, with pneumoperitoneum, free fluid
and extraluminal contrast detected on computed tomography (CT). The patient was taken to the
operating room for an exploratory laparotomy. Two small perforations were identified in the sigmoid
colon, surrounded by moderately inflamed but otherwise grossly healthy appearing bowel. The
sigmoid colon was resected, and a Hartmann’s procedure was performed. One week post-operatively,
the patient developed significant recurrent hematochezia with hemodynamic instability, requiring an
emergent completion colectomy with end ileostomy. The patient made a full recovery without further
complication after the completion colectomy and is awaiting reversal of the ileostomy.

As the role of immunotherapy continues to expand, the incidence of serious adverse events, including
colitis and life-threatening colonic perforation, will continue to rise. This case report highlights

a colonic perforation following treatment with combination ipilimumab and nivolumab and the
complex decision making inherent in providing surgical care to this patient population.
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Case Description

In the past decade, six antibodies targeting immune
checkpoints (ipilimumab — CTLA4; pembrolizumab and
nivolumab — PD-1; atezolizumab, avelumab and durvalum-
ab — PD-L1) have been approved by the Food and Drug
Administration (FDA) for the treatment of several differ-
ent types of cancer, including metastatic melanoma, renal
cell carcinoma, classical Hodgkin’s lymphoma, mismatch
repair deficient colorectal cancer, bladder cancer, head and
neck cancer, and non-small cell lung cancer."* Combina-
tion therapy composed of two checkpoint inhibitors (e.g.,
an anti-PD-1 inhibitor and an anti-CTLA4 inhibitor)
has shown enormous promise due to improved response
rates and improved overall survival*® but has also ampli-
fied the incidence of severe immune-related adverse events
(irAEs).6-8 Colonic perforation associated with immuno-
therapy is a rare, but well-documented, irAE that requires
emergent surgical intervention.”"® This monograph
describes the case of a 66-year-old woman with a past med-
ical history significant for obesity, COPD, tobacco depen-
dence and malignant melanoma of the right upper extrem-
ity, status post wide local excision and sentinel lymph node
biopsy in 2013 complicated by metastasis to the lung in
2017. She was started on a three-week cycle of dual immu-
notherapy treatment with nivolumab and ipilimumab
for metastatic melanoma, dosed at 100 mg and 3 mg/kg,
respectively. The patient received two cycles of the two
checkpoint inhibitors. Treatment was discontinued after
the second dose due to signs of immune-mediated colitis
with symptoms of diarrhea, hematochezia and abdominal
pain. She was started on an outpatient steroid taper reg-
imen to treat the immune-mediated colitis. Importantly,
the patient does not have a history of inflammatory bowel
disease.

Six weeks later, the patient presented to the hospital with
acute worsening of abdominal pain and hematochezia. On
physical examination, she was febrile with a temperature
of 39.2°C, hemodynamically normal, and had significant
abdominal tenderness. Pertinent laboratory values includ-
ed a white blood cell count of 19,600 cells/pL, hemoglobin
of 8.6 g/dL, creatinine of 0.84 mg/dL and lactate of 0.8
mmol/L. She was given two units of blood, intravenous
fluids and empiric antibiotics. Abdominal and pelvic CT
evaluation with PO and IV contrast showed free air in the
abdomen and complex ascites with extraluminal contrast,
consistent with bowel perforation of the sigmoid colon.
Marked thickening of the descending and rectosigmoid
colon with pericolonic stranding was also identified (Fig-
ure 1). The decision was made to take her to the operating
room for exploratory laparotomy.
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Figure 1. Pre-operative CT imaging. A. Complex free fluid with evidence
of extraluminal contrast (red arrow), consistent with bowel perforation.B.
Sigmoid colonic thickening (red arrow) with pericolonic fat stranding and
complex pelvic ascites.

Intraoperatively, succus and purulent matter was encoun-
tered immediately upon exploration. Inspection of the
bowel reveled two perforations on the anti-mesenteric
aspect of the mid-sigmoid colon; the remaining bowel
appeared grossly normal. The sigmoid colon was removed
given the significant inflammation with perforation. An
anorectal stump was created, and an end colostomy was
formed. Subsequent pathological analysis of the sigmoid
colon specimen demonstrated extensive mucosal and focal
transmural ulceration and necrosis (Figure 2A) without
evidence of lymphocytic colitis. The patient tested negative
for cytomegalovirus (CMV), Clostridium difficile, herpes
simplex virus, hepatitis B virus (HBV), and hepatitis C
virus and stool cultures were negative for growth of any
bacteria or yeast.
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Figure 2. Pathologic analysis indicates immune-mediated colitis. A. Path
Low power hematoxylin and eosin (H&E) image showing sigmoid colon
with extensive ulceration and full-thickness necrosis extending from the
mucosa (arrow) into the muscularis propria (star). B. Medium power
hematoxylin and eosin (H&E) image showing colonic glands with acute
inflammation, crypt abscesses (arrows), scattered enterocyte apoptosis,
and mild lymphoplasmacytic expansion of the lamina propria (star).
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Initially, the patient recovered appropriately. She was
extubated and had return of bowel function. Immuno-
suppressive therapy was not continued in the immediate
post-operative period due to a concern for impairment
in wound healing. However, on post-operative day eight,
the patient developed significant hematochezia from her
colostomy, had an incomplete response to blood trans-
fusion, and developed hemodynamic instability. She was
subsequently taken back to the operating room emer-
gently and underwent completion colectomy to ensure
that further complications due to colitis were eliminated.
Intra-operatively, an EGD and ileoscopy via enterotomy
of the terminal ileum demonstrated normal stomach and
small bowel mucosa without evidence of bleeding. Surgical
pathology of the removed colon again demonstrated acute
inflammation, crypt abscesses and enterocyte apoptosis
(Figure 2B). These findings suggest that during the initial
operation, more aggressive resection may have been prefer-
able. Post-operatively, the patient had a prolonged hospi-
tal course with respiratory failure requiring tracheostomy,
extended ventilator management, and she was discharged
to a rehabilitation facility. The patient was last seen in
surgical clinic at six-month follow-up doing well, having
functionally returned to her baseline, and her six-month
imaging demonstrated reduction in the size of her largest
lung nodules, stable smaller nodules, and no evidence of
new lung of abdominal metastases.

Discussion

The advent of immune checkpoint inhibitors has caused a
paradigm shift in the treatment approaches for several types
of cancer,"”"including lung cancer,"'” head and neck can-
cers, 81 ' urothelial
carcinoma,’ and metastatic melanoma.*° The combination
of a PD-1 and a CTLA4 inhibitor — as used for the patient
described in this report — to treat metastatic melanoma has
been studied in several large clinical trials.**** Early tri-
als of monotherapy for advanced melanoma showed that
checkpoint inhibitors yielded 3-year survival rates of 20%
to 26%,%8 a significant improvement for a disease with a
median survival of eight months and a 5-year survival rate
of 10%.% Subsequent studies of dual-therapy reported that
combinations of PD-1 and CTLA4 inhibitors appear supe-
rior in terms of overall survival to monotherapy.*** The
outcomes of these clinical trials have been encouraging;
however, as the number of patients treated with these
agents increases, it is to be expected that the number of
patients experiencing severe irAEs will rise accordingly.*¢!

colon cancer,” renal cell carcinoma,?
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The incidence of all irAEs has been reported to be 65% and
higher for checkpoint inhibitor monotherapy.”*® This rate
is amplified when therapeutics are combined, with rates
for adverse events approaching 96% for patients treated
with combined nivolumab and ipilimumab compared to
86% for either agent given as monotherapy; severe adverse
events of grade 3 or 4 were reported to be 59% for com-
bination therapy, 28% for patients treated with ipilimum-
ab, and 21% for nivolumab treated patients. Based on
several large clinical trials, the most frequently encoun-
tered adverse events include rash, pruritus, fatigue, nau-
sea, and diarrhea, with more severe events such as colitis,
pneumonitis, neutropenia, and myelitis occurring much
less commonly.***!> Most adverse events are minor and
can be managed medically. One of the most severe irAEs,
colonic perforation, is a rare but well document event and
life-threatening in nature.*"%

Immune-mediated colitis has been reported to occur in
0.3 to 7% of patients treated with immune checkpoint
inhibitors.’ Immune checkpoint-associated colitis most
commonly, but not exclusively, affects the rectum and
sigmoid colon.®33%* When colitis is suspected, immuno-
modulator treatment should be discontinued immediate-
ly, and alternative causes of colitis, such as CMV, IBD,
HBYV, celiac disease, and Clostridium difficile infection
must be excluded.?' The extent of involved colon should
be confirmed via flexible sigmoidoscopy or colonosco-
py, and biopsies are recommended.® Immune checkpoint
inhibitor-associated colitis tends to differ from inflam-
matory bowel disease (IBD) in that patients present with
acute focal or patchy colitis with infiltrating neutrophils
and eosinophils and with crypt abscesses.® In severe cas-
es, treatment with immune checkpoint inhibitors must be
discontinued in perpetuity;.® in less severe cases, treatment
can recommence once symptoms subside: in ipilimumab
and nivolumab treated melanoma patients, response rate
was not affected by brief periods of treatment discontin-
uation.’!

Medical management for immune-related adverse GI
events includes treatment with steroids: corticosteroids
given at a fixed dose of 1 mg/kg/day and up to 2 mg/kg/
day in refractory or severe cases, followed by a 1-2-month
taper once symptoms have improved, has shown good effi-
cacy. Systemic steroid treatment does not seem to negate
the anti-tumor activity of checkpoint inhibitors,”>*> but
current available data is not entirely conclusive.’® In case
of clinical deterioration despite corticosteroid treatment
(i.e., no improvement after several days of treatment),
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infliximab (TNF-a) treatment with a single dose of 5 mg/
kg is recommended.>’ A second dose of 5 mg/kg of inflix-
imab two weeks after the initial dose should be given if the
patient remains symptomatic.

Colon perforation has been estimated to occur in 1.0% to
1.5% of melanoma patients treated with ipilimumab and
up to 6% of ipilimumab treated patients with renal cell
carcinoma.** There are currently no established molecu-
lar markers or host factors to predict adverse events from
immunotherapy; although, IL-17, eosinophil levels, neu-
trophil infiltrates, and other factors are being actively inves-
tigated.”” In the case of suspected perforation, CT studies
should be completed if the patient is hemodynamically sta-
ble; however, in the unstable patient, surgery should not
be delayed and exploratory laparotomy is indicated.® It has
not been determined if re-initiation of immunotherapeu-
tic therapy is advisable after surgical treatment.

Post-surgical care of patients that present with colonic
perforation after treatment with immunotherapy has not
been clearly delineated. Steroid treatment and treatment
with infliximab should be considered as options. High-
dose corticosteroid administration for less than ten days
has not been found to have a significant effect on wound
healing; however, chronic corticosteroid use for at least 30
days before surgery increased the risk of complications two
to five times.*® Perioperative corticosteroid use or inflix-
imab use for cases of elective surgery for Crohn’s disease
did not increase rates of early postoperative complica-
tions.”” Several additional studies of post-operative use of
steroids or infliximab for cases of IBD have shown a small
but significant increase in complications, particularly in
the rate of infection (intra-abdominal and wound dehis-
cence).*** Despite the small increase in complications, the
use of steroids and infliximab may well yield a benefit; in
the context of immunosuppression with steroids and/or
infliximab, the use of prophylactic measures to reduce the
risk of infection requires further investigation.

The case described in this report highlights some of the
challenges likely to be encountered by surgeons with
increasing frequency as the number of patients receiving
treatment with checkpoint inhibitors continues to rise. In
the described case, it would have potentially been prefera-
ble to perform a colonoscopy intra-operatively to visualize
the extent and severity of the inflammation at the initial
operation, to determine if the patient would have benefit-
ed from a total initial colectomy and/or implement more
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aggressive treatment with steroids and infliximab post-op-
eratively. Specifics regarding pre- and post-operative man-
agement strategies for patients receiving immunotherapy
should be explored in future studies.

Conclusion

This case describes one of the most severe adverse events
associated with immunotherapy - colon perforation - and
discusses the management thereof from a surgical perspec-
tive. The enormous success of immune checkpoint inhib-
itors for the treatment of several different types of cancer
is resulting in a steady increase in the number of patients
with adverse events requiring surgical intervention. The
possibility of colonic perforation should be suspected in
patients treated with immunotherapy, aggressive treatment
promptly initiated, and early surgical consultation strong-
ly recommended. Further studies are needed to define the
cause and optimal treatment paradigm for this complica-
tion in this patient population.

Lessons Learned

As the number of cancer patients treated with ICls increas-
es, the number of patients that experience colonic perfo-
ration is expected to escalate as well. It is critical that sur-
geons are aware of this expanding patient population and
of the most appropriate treatment: likely a combination of
surgery, steroids and immunosuppression.
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