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Case Report: Failed response to
anti-PD-1 immunotherapy in a
colon cancer patient with high
microsatellite instability
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Background: Although immune checkpoint inhibitors (ICIs) have achieved
remarkable progress in the treatment of de�cient mismatch repair (dMMR)/
high microsatellite instability (MSI-H) colorectal cancer (CRC), nearly 50% of
dMMR/MSI-H CRC patients exhibit primary resistance to immunotherapy.
Case summary: An 84-year-old male patient was diagnosed with poorly
differentiated adenocarcinoma of the right hemicolon (pT3N2M1c, stage IVc,
dMMR). The patient underwent palliative surgery of the right hemicolon and
subsequently received 3 cycles of bevacizumab in combination with
capecitabine. Genetic testing revealed MSI-H/TMB-H/HLA heterozygosity.
When the patient came to our center for treatment, we adjusted the treatment
regimen to tislelizumab immunotherapy for 4 cycles. After immunotherapy, a CT
review revealed disease progression. Moreover, the patient’s physical strength
deteriorated dramatically, with an Eastern Cooperative Oncology Group (ECOG)
score of 3. The patient subsequently received best supportive care. The patient’s
overall survival (OS) was 9 months.
Conclusion: The continued success of immunotherapy in dMMR/MSI-H CRC
faces challenges related to immune resistance. Further studies are needed to
uncover the mechanisms, targets, and biomarkers involved.
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Introduction

Colorectal cancer (CRC) ranks as the third most commonly
diagnosed malignancy worldwide (after breast and lung cancers)
and represents the second leading cause of cancer-related mortality
(1). In China, CRC ranks second in incidence rate and fourth in
mortality rate among malignant tumors, with the incidence rate
increasing annually (2). Defects in the function of mismatch repair
genes lead to de�cient mismatch repair (dMMR), resulting in the
improper repair of randomly generated errors during DNA
replication, which leads to high microsatellite instability (MSI-H)
(3). MSI-H occurs in 19.7% of colon adenocarcinoma patients and
5.7% of rectal adenocarcinoma patients (4). Research on immune
checkpoint inhibitors (ICIs) for the treatment of solid tumors,
including the results of KEYNOTE-016 (5), CheckMate 142 (6),
KEYNOTE-158 (7), and KEYNOTE-177 (8), has gradually revealed
that patients with dMMR/MSI-H metastatic colorectal cancer
constitute a favorable population for immunotherapy. Guidelines
from the NCCN, ESMO, and other expert consensuses recommend
the use of ICIs as the �rst-line treatment for dMMR/MSI-H
metastatic colorectal cancer (mCRC).

Currently, ICIs have achieved breakthrough success in both
palliative and perioperative treatment of dMMR/MSI-H CRC.
However, In both clinical studies and clinical practice, we still
observe that immunotherapy is ineffective in nearly 50% of dMMR/
MSI-H CRC patients (9), which indicates a need to further explore
the mechanisms of drug resistance in dMMR/MSI-H CRC patients,
identify more clinically signi�cant indicators to predict the ef�cacy
of immunotherapy, and accurately screen the population that will
bene�t from immunotherapy. In this article, we report a case of
dMMR/MSI-H/tumor mutational burden-high (TMB-H)
metastatic bowel cancer in which anti-PD-1 therapy was
ineffective, and we explore the possible mechanisms of resistance
in this patient and similar cases by analyzing their pathological
features and gene expression status, while also reviewing the
relevant literature.
Case presentation

Chief complaints

An 84-year-old elderly Chinese male presented to our hospital
for the �rst time in March 2022, 3 months after right
hemicolectomy and 3 weeks after his last chemotherapy session.
History of present illness

The patient was admitted to a hospital in Yunnan Province,
China, with a one-month history of hematochezia and abdominal
pain. Over the previous four days, he developed symptoms of anal
obstruction and inability to pass �atus. Following comprehensive
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examinations, the patient was diagnosed with right-sided colon
cancer. On November 29, 2021, he underwent a right
hemicolectomy and experienced an uneventful recovery. Six
weeks postsurgery, he received three cycles of combination
therapy with bevacizumab and capecitabine.
Baseline demographic and clinical
characteristics

The patient, with a body mass index (BMI) of 21.37 kg/m�, had a
medical history of hypertension for 30 years. His highest recorded
blood pressure was 150/90 mmHg, which was well-controlled with
daily eprosartan (600 mg). He had also undergone a cholecystectomy
16 years earlier. There was no history of diabetes, cardiovascular
disease, or chronic kidney disease. His Eastern Cooperative Oncology
Group (ECOG) performance status was 0 (fully active) before diagnosis
but declined to ECOG 1 at the time of presentation.
Social history

The patient denied a family history of tumors and reported no
smoking or alcohol consumption.
Physical examination

ECOG performance status: 1. Vital signs included a temperature
of 36.5 °C, blood pressure of 138/89 mmHg, heart rate of 75 beats per
minute, and respiratory rate of 19 breaths per minute. There is a 15
cm longitudinal surgical scar in the midline of the abdomen and an
older scar approximately 10 cm in length below the right costal
margin. The abdomen was soft and nontender.
Laboratory examinations

Postoperative pathology revealed an 8 cm poorly differentiated
adenocarcinoma tumor (Figure 1A) with in�ltration into the
�broadipose tissue beyond the intrinsic muscularis propria. Cancer
metastasis was observed in 3 out of 14 lymph nodes, accompanied
by 2 cancerous nodules. The immunohistochemistry (IHC) results
revealed the following: Ki67: 80% (Figure 1B), CD8+ T lymphocytes
(<50 cells/mm�) (Figure 1C). Diffuse PD-L1 expression on tumor
cells and immune cells with Combined Positive Score (CPS) = 20
(Figure 1D). MLH1 (-), PMS2 (-), MSH2 (+), and MSH6 (+)
(Figures 1E–H).

Next-generation sequencing (NGS) analysis of the patient’s
postoperative tissue paraf�n sections and peripheral blood ctDNA
revealed MSI-H, TMB-H (86.59 Muts/Mb), HLA heterozygosity,
wild-type KRAS/NRAS/BRAF, NTRK1 rearrangements, and
mutations in PTEN, TP53, and CDH1, among others (Table 1).
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On November 24, 2021, the carcinoembryonic antigen (CEA)
level was elevated to 126.1 µg/L (Figure 2A), and the neutrophil-to-
lymphocyte ratio (NLR) was measured at 3.2 (Figure 2B).
Imaging examinations

Enteroscopy revealed a cauli�ower-like growth located 60 cm
from the anal verge. This growth encircled the lumen, causing
luminal narrowing and preventing the passage of the CF-H290I
endoscopic instrument (Figure 2C).

CT examination revealed a malignant tumor located at the
hepatic �exure of the colon, accompanied by stenosis and multiple
lymph node metastases within the peritoneum and abdominal
cavity (Figure 2D).
Final diagnosis

Based on the patient’s medical history, the �nal diagnosis was
poorly differentiated adenocarcinoma of the right-sided colon, with
a pathological stage of pT3N2M1c (clinical stage IVc).
Treatment

In March 2022, the patient presented with Grade III hand–foot
syndrome and Grade II myelosuppression. Immunohistochemical and
Frontiers in Oncology 03
genetic testing revealed dMMR/MSI-H status. Consequently, the
treatment plan was adjusted to include tislelizumab immunotherapy
(200 mg, every 3 weeks).
Detailed timeline of diagnostic and
therapeutic decisions

November 2021:
Admiss ion to loca l hospi ta l fo l lowing 4 days of

complete obstruction.
Emergency enteroscopy revealed obstructing right colon mass.
CT scan con� rmed hepa t i c � exu r e tumor w i th

peritoneal metastases.
Decision rationale: Surgical intervention indicated due to

complete bowel obstruction.
Right hemicolectomy performed on November 29, 2021.
January 2022:
Decision rationale: Based on the stage IV diagnosis and

relatively preserved functional status (ECOG 1), �rst-line
chemotherapy with bevacizumab plus capecitabine was initiated.
The patient received three cycles administered every three weeks.

March 2022:
Presented to our institution with Grade 3 hand-foot syndrome

and Grade 2 myelosuppression.
Decision rationale: Based on dMMR/MSI-H status and

treatment-related toxicity, decided to switch to immunotherapy.
Initiated tislelizumab 200 mg every 3 weeks.
FIGURE 1

Haematoxylin plus eosin (H&E) and immunohistochemistry (IHC) staining of colon cancer tissue samples. (A) Pathologic �ndings indicating poorly
differentiated adenocarcinoma post-colon surgery. (B) Immunohistochemical results suggesting 80% ki-67-positive cells. (C) Sparse in�ltration of
CD8+ T lymphocytes (<50 cells/mm�). (D) PD-L1 expression with CPS = 20. (E–H) Mismatch repair (MMR) expression results by immunohistochemistry,
revealing MLH1 (-), PMS2 (-), MSH2 (+), and MSH6 (+).
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Outcome and follow-up

Throughout the treatment period, the patient’s CEA levels
�uctuated with disease progression (Figure 2A), while the NLR
remained almost above 3 (Figure 2B). Despite undergoing 4 cycles of
immunotherapy, follow-up CT scans in June 2022 indicated disease
progression (Figure 2D). The patient’s physical condition deteriorated
signi�cantly, resulting in an ECOG score of 3. The patient’s physical
condition deteriorated signi�cantly, with his ECOG performance status
declining to 3, necessitating best supportive care: thoracentesis was
performed to manage malignant pleural effusion; enteral and parenteral
nutrition were initiated to maintain adequate caloric intake; and
comprehensive pain control was implemented according to the
WHO analgesic ladder protocol. Despite receiving optimal
supportive care, the patient ultimately succumbed to the disease in
September 2022, with an overall survival duration of nine months from
the initial diagnosis (Figure 2E).
Discussion

This case report details a colon cancer patient exhibiting MSI-
H/TMB-H features and HLA heterozygosity, conditions that would
typically suggest sensitivity to immune checkpoint inhibitors based
Frontiers in Oncology 04
on their genomic pro�le. However, the patient showed rapid disease
progression and a dramatic deterioration in physical status after
PD-1 inhibitor therapy. This unexpected response prompted an in-
depth investigation into potential resistance mechanisms.
Analysis of high-risk factors at baseline

The 84-year-old patient exhibited several poor prognostic features:
poorly differentiated histology (Ki-67 index of 80%), indicative of
highly aggressive tumor biology. Notably, although TMB-H generally
predicts chemotherapy sensitivity, the patient exhibited primary
resistance during �rst-line bevacizumab plus capecitabine therapy, as
evidenced by persistently elevated CEA levels. PTEN mutation may
reduce chemotherapeutic ef�cacy by impairing the DNA damage
response via AKT pathway activation (10). The decision to withhold
�rst-line immunotherapy was likely based on limited safety data in
octogenarians and local insurance restrictions. Potential mechanisms
contributing to second-line immunotherapy failure include:
1. Age-related T-cell dysfunction: Senescence-associated
impairment of CD8+ tissue-resident memory T cells
could compromise anti-tumor immune responses (11).

2. Systemic in�ammation: Persistently elevated neutrophil-to-
lymphocyte ratio (NLR� 3) during treatment correlates
TABLE 1 Results of sequence analyses of paraf� n sections and blood cells.

Gene
Tissue Blood

Mutation site Mutation abundance (paraf� n sections) Mutation site Mutation abundance (ctDNA)

TP53
p.R282W
Exon 8

32.31%
p.R282W
c.844 C>T

32.69%

p.P72Afs*51
Exon 4

50.02%
p.P72Afs*51
c.214-215delinsG

27%

PTEN
p.P96Q
Exon 5

35.34%
p.P96Q
c.287C>A

27.03%

APC
p.R499Q
c.146G>A

27.30%

CDH1
p.R598*
Exon 12

34.22%

ARID1A
p.P1326fs*155
Exon 16

34.33%

NTRK1
TPM3-NTRK1(E1-7;E9-
17)
rearrangements

39.68%

TPM3-NTRK1(E1-7;E9-
17)
rearrangements

35.61%

MLH1
p.R659*
Exon 17

39.57%

PMS2
p.D414RFs*44
Exon 11

31.34%

TBM 86.59Muts/Mb

HLA heterozygosis
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Fron
with poor immunotherapy outcomes, possibly via CD80/
CD86-CTLA4 axis-mediated immunosuppression (12, 13).
Genetic mutations and tumor
microenvironment features

Genomic testing identi�ed mutations in PTEN, CDH1, and
APC, although the lack of protein expression validation remains a
study limitation. Despite high PD-L1 expression, the tumor
microenvironment showed minimal CD8+ T-cell in�ltration.
Existing literature indicates these mutations could disrupt
immune cell subsets—such as Tregs, MDSCs, and TAMs—via
intricate signaling networks, fostering an immunosuppressive
environment that hinders CD8+ T-cell activity. For instance,
tiers in Oncology 05
PTEN mutations are linked to diminished PD-1 inhibitor
responses in dMMR/MSI-H gastrointestinal cancers, likely due to
PI3K/AKT/mTOR pathway activation and CD8+ T-cell depletion
(14, 15). Similarly, CDH1 mutations might facilitate immune
evasion by increasing CD56 bright NK cell accumulation (9),
while APC loss could reduce immunotherapy sensitivity through
b-catenin/TCF4-PD-L1 axis activation and WNT pathway
dysregulation (16–18). These �ndings highlight potential
mechanisms underlying the observed immune evasion and
therapeutic resistance.
Clinical implications of NTRK fusion

The co-occurrence of NTRK fusion with MSI-H aligns with the
reported characteristics of NTRK-rearranged colorectal cancers
FIGURE 2

Patient clinical data and medical treatment history. (A) Plot showing changes in carcinoembryonic antigen (CEA) levels during treatment. (B) Graph
illustrating changes in the neutrophil–to-lymphocyte ratio (NLR) during treatment. (C) Enteroscopy revealed cauli�ower-like growth located 60 cm
from the anal opening, which encircled the lumen and resulted in luminal stenosis. (D) Representative imaging images depicting the treatment
process. (E) Timeline of the patient treatment process.
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