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Case Report

Abstract

Complete pathological response (cPR) to immunotherapy of proficient in mismatch repair (pMMR) colorectal cancer is a rare event. 
Here we present and discuss a case of an incidental pMMR colon cancer which had a cPR to combination immunotherapy given 
for the treatment of metastatic melanoma. Whilst the patient had a cPR to immunotherapy, his clinical course was complicated by 
secondary adrenal insufficiency from immunotherapy-related hypophysitis. This case highlights a number of emerging topics in 
immunotherapy and colorectal cancer, specifically the treatment and selection of pMMR tumours with immunotherapy and the 
balance of risk when managing oncological outcomes, side effects or immunotherapy and surgical complications.
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Introduction

Immunotherapy is emerging as a first line treatment for deficient in 
mismatch repair (dMMR) colorectal cancer and is a well-established 
treatment for metastatic melanoma [1–4]. In the recent NICHE-2 
trial, neo-adjuvant combination immunotherapy using ipilimumab 
(CTLA-4 inhibitor) and nivolumab (PDL-1inhibitor) for locally 

advanced dMMR colon cancer was shown to be extremely 
effective with 68% of patients having a complete pathological 
response (cPR) meaning 0% of tumour remaining. The treatment 
was well tolerated with a low incidence of severe immune related 
adverse events (irAEs) with 4% experiencing grade 3 and 4 toxicity 
[2]. In the NICHE-1 trial in proficient mismatch repair (pMMR) 
tumours up to 13% of patients had a cPR to immunotherapy [5,6]. 
Clinical efficacy is much improved in dMMR tumours due to the 
high tumour mutational burden leading to a prolific expression of 
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immunogenic tumour neoantigens. This is not the case in pMMR 
tumours. The mechanism of response to immunotherapy in pMMR 
tumours is an area of active research with a better response seen in 
patients with a high tumour infiltrating T-cells [7,8].

Whilst a promising and powerful therapy, irAEs are common 
particularly with combination immunotherapy and can affect 
any organ system [9]. The incidence of any irAEs in trials using 
combination therapy is up to 95% with grade III and IV events 
occurring in up to 24% of patients [10]. Common irAEs include 
cutaneous, intestinal and hepatic conditions [11].With combination 
immunotherapy, endocrinopathies have been reported in up to 
37% of patients, with 12-13% developing hypophysitis with a 
proportion of these progressing to secondary adrenal insufficiency 
[12,13]. Other rare but potentially fatal complications include 
pneumonitis (10% fatality) and myocarditis (50% fatality) [14].

We report on a case of a patient with an incidental pMMR colorectal 
cancer who had a cPR to combination immunotherapy given for 
metastatic melanoma. The patient’s clinical course was complicated 

by multiple post-operative episodes of adrenal crisis in the context 
of secondary adrenal insufficiency from immunotherapy-related 
hypophysitis. He also suffered from immune therapy related 
diarrhoea. This case highlights the remarkable and promising effect 
of immunotherapy but also the consequences and complexities 
of managing these potentially high-risk surgical patients and the 
permanent side effects of immunotherapy.

Case Presentation 

A 75 year old male presented with a prior history of cutaneous 
melanoma and a mass over the right mastoid process in October 
2023, which confirmed recurrent melanoma on excisional biopsy. 
He had a background of a seizure disorder of unknown aetiology 
managed with levetiracetam, hypertension, ischemic heart 
disease and hypercholesteremia. Staging with a CT PET showed 
metastases to right cervical lymph nodes, multiple pulmonary 
nodules and an FDG avid mass in the proximal transverse colon 
(Figure 1a). An MRI brain showed a single 6mm intra-cerebral 
paracentral metastasis (Figure 2a). 

Figure 1: a) Staging FDG CT PET December 2023 showing metastasis right cervical lymph nodes, lung and mass in proximal transverse 
colon. b) Progress CT PET in March 2024 after 3 cycles of combination immunotherapy showing a complete pathological response.
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Figure 2: a) Staging MRI brain December 2023 showing single left parafalcine metastasis. b) MRI brain February 2024 after 3 cycles 
of combination immunotherapy showing a complete pathological response.

He received 3 cycles of combination immunotherapy including Ipilimumab 3mg/kg and Nivolumab1mg/kg from January with a 
complete response on PET scan and MRI brain (Figure 1b and 2b). After his first dose of immunotherapy, he had a colonoscopy which 
found a large, ulcerated, non-circumferential, partially obstructing mass in the proximal transverse colon (Figure 3a). Biopsy results 
proved a synchronous colonic adenocarcinoma which was pMMR with retained staining for MLH1, MSH2, MSH6, PMS2. After the 
third cycle of immunotherapy, he was admitted with confusion, fever, headaches and watery diarrhoea. He was treated with broad 
spectrum antibiotics, high-dose prednisone for suspected secondary adrenal insufficiency due to immunotherapy-related hypophysitis 
and loperamide for immunotherapy-related diarrhoea. Although secondary adrenal insufficiency was not biochemically confirmed at this 
time, he had no evidence of any other endocrinopathies. High-dose prednisone was weaned over 6 weeks to 5mg daily for glucocorticoid 
replacement. Diarrhoea resolved with loperamide.

Figure 3: a) Staging FDG PET December 2023 showing FDG avid mass in proximal right colon. b) Endoscopy in January 2024 
showing transverse colonic adenocarcinoma.
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In late March 2024 he underwent a standard laparoscopic right 
hemicolectomy and initially progressed well despite an ileus. 
Pathological assessment of the operative specimen demonstrated a 
20mm area of residual fibrosis confirming a pathological complete 
response (pCR). On post-operative day 5, he developed florid 
septic shock with multi-organ failure with fever, tachycardia, 
a severe metabolic acidosis, respiratory and renal failure. As 
the patient was in extremis requiring high doses of vasopressor 
support, he was taken directly for an exploratory laparotomy 
which found no evidence of anastomotic leak. An area of erythema 
over the left flank was debrided at the time due to concern of 
necrotising fasciitis this subsequently returned with no evidence of 
necrotising fasciitis on histopathology. He was supported in ICU 
with broad spectrum antibiotics, fluids, total parenteral nutrition 
and stress dosing of hydrocortisone. A progress CT again did 
not demonstrate anastomotic leak but did demonstrate a small 
mesenteric haematoma. He progressed well in ICU with weaning 
of multiorgan support, corticosteroid dosing and was discharged 
from ICU in early April. 

A few days later he rapidly deteriorated on the ward requiring 
readmission to ICU with multifactorial respiratory failure from 
a combination of suspected aspiration and hospital acquired 
pneumonia. Sputum cultures eventually grew candida parapsilosis 
with a CT chest showing left basal inflammatory changes with 
pleural effusions. He was again discharged to the ward after 4 days 
of ICU support including high flow nasal oxygen, intravenous 
stress dosing of corticosteroids, broad spectrum antibiotics and 
aggressive diuresis.

In mid-April, he developed high fevers and a fungaemia culturing 
candida paraspilosis from multiple peripheral cultures the source 
being considered chest or the intra-abdominal haematoma 
demonstrated on the previous CT abdomen. He was managed with 
IV anidulafungin and transitioned to oral fluconazole. Throughout 
the admission he continued to have intermittent low volume 
diarrhoea which responded to loperamide and was maintained on 
prednisone for presumed immune related hypophysitis. He was 
discharged home at the end of April. 

He was readmitted 4 days later after collapsing at home with large 
volume diarrhoea, fever, hypotension, a severe metabolic acidosis, 
rhabdomyolysis and an acute kidney injury. Precipitating this 
presentation was period of severe diarrhoea which, in combination 
with poor oral intake led to a combined hypovolaemic and septic 
shock. He responded well to fluid resuscitation, stress dosing of 
corticosteroids, empiric broad spectrum antibiotics and intravenous 
potassium replacement. Diarrhoea was managed with escalating 
doses of loperamide, stool samples were again culture negative as 
was clostridium difficile ELISA. He was discharged from ICU and 
unfortunately on the ward acquired a COVID infection requiring 
ward level nasal oxygen support and remdesivir. He underwent a 

colonoscopy to determine if there was macroscopic evidence of 
immunotherapy-related colitis. The mucosa was grossly normal 
and no biopsy was taken. He was discharged to rehabilitation then 
transitioned to home. In clinic, a repeat pituitary screen confirmed 
secondary adrenal insufficiency from immunotherapy-related 
hypophysitis with an undetectable cortisol and ACTH without 
evidence of any other endocrinopathies. 

Discussion

This case highlights a number of current evolving areas in 
immunotherapy and colorectal cancer. It is extremely rare for a 
pMMR colon cancer to have a complete pathological response to 
immunotherapy. To date, only two other cases have been recorded 
in the literature where 2/15 patients in the pMMR group in the 
NICHE-1 trial had a complete pathological response to ipilimumab 
and nivolumab [5,6]. Whilst response rates are low with pMMR 
colon cancer, current research efforts are focused on discovering 
systemic regimens which combine conventional and experimental 
treatments with immunotherapy to enhance the immunogenicity 
of these tumours. 

Conventional treatments trialled in a metastatic colorectal cancer 
include combining immunotherapy with chemotherapy, based on 
the hypothesis that cytotoxic therapy induced cell death is likely to 
release vast numbers of tumour antigens increasing T-cell response 
[15-18]. Other agents used include anti-epidermal growth factor 
receptor antibodies (EGFR) which similarly increase immunogenic 
cell death and promote T-cell influx. Vascular endothelial growth 
factor receptor (VEGF) inhibition blocks the immunosuppressive 
effects of VEGFR and reduces the immunosuppressive cell 
population in the tumour micro-environment [15]. Immune 
evasion is facilitated by BRAF mutations; hence, anti-BRAF 
V600e targeting agents combined with immunotherapy are another 
avenue for enhancing immunotherapy [8,19]. Novel immune to 
tumour cell pathways are also being explored such as lymphocyte 
activating gene 3 (LAG3) inhibitor receptor on T-cells [20,21]. 
Overall, in the metastatic setting only marginal improvement in 
oncological outcomes have been achieved to date. 

The response rate of localised pMMR tumours to immunotherapy 
may be greater than in metastatic disease. Our patient had an 
incidental complete pathological response with no evidence of 
systemic colorectal cancer at the time of diagnosis. Similarly, the 
two pMMR patients in the NICHE-1 trial were localised T2 and T3 
tumours [5]. This is encouraging as it suggests there are a subset of 
pMMR tumours that can achieve a complete pathological response 
to immunotherapy alone without the need for combination 
cytotoxic therapy. Current research is aimed at identifying tumour 
biological and genetic characteristics which predict response to 
immunotherapy in pMMR cancers. Active areas of research include 
determining susceptibility genetic profiling matching response to 
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immunotherapy with mutations in bRAF, VEGF, APC, POLE and 
POLD1 mutations [7,8]. Biomarkers for predicting response to 
immunotherapy in pMMR patients is also an expanding field with 
research exploring the efficacy of absolute T-cell count, tumour 
mutational burden, CPS score and novel biomarkers such as sPDL-
1 [22,23]. Consideration is also being given to the influence of the 
microbiome on response to immunotherapy [21,24].

Selection of patients who may have a cPR when treated with 
combination immunotherapy in pMMR tumours is imperative. 
Overtreatment of patients who will not respond to immunotherapy 
exposures patients to potentially life threatening and permanent 
irAEs [9,10]. Our patient suffered from immunotherapy-related 
diarrhoea and hypophysitis with secondary adrenal insufficiency, 
a rare but serious irAE which left him susceptible to adrenal crisis 
and systemic collapse in the context of infection post-operatively. 
The source of infection was largely indeterminant from the initial 
ICU admission; the second was likely a fungal hospital acquired 
pneumonia with fungaemia; and the third episode, characterized 
by severe diarrhoea, was also unknown and may have represented 
a severe flare of immune related diarrhoea or colitis, although no 
evidence of colitis was found on endoscopy. This case highlights 
the importance of maintaining a high index of suspicion for adrenal 
insufficiency in patients who have had immunotherapy. 

Conclusion

Identifying patients who have favorable pMMR early tumours 
which may respond to treatment with immunotherapy and achieve 
a cPR is imperative. In future these patients may be suitable for a 
watch and wait pathway as is the case for rectal cancer with a cPR 
to total neo-adjuvant therapy. The selection of a treatment pathway 
in the era of effective immunotherapy requires a delicate balance 
of the risk of immunotherapy related side effects, oncological 
outcomes and the complications of surgery. 
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