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Abstract: Immunotherapy has changed the landscape of contemporary cancer treatment. Different from micro-
satellite instability-high colorectal cancer (CRC), the microsatellite-stable (MSS) CRC shows little response to im-
munomonotherapy. Reasonable drug combinations may be a valuable exploration to solve this the dilemma. Here,
we report a young patient with refractory metastatic rectal adenocarcinoma at stage IVb who achieved a durable
partial response after receiving tislelizumab plus fruquintinib and well-timed local radiotherapy. To date, the patient
has a progression-free survival of more than 12 months with obviously declined serum tumor markers, increased
peripheral blood effector T cells, alleviated scrotal edema and improved quality of life. This case suggests that an
immune checkpoint inhibitor combined with an anti-VEGFR-tyrosine kinase inhibitor and local radiation intervention
might be an effective strategy for heavily pretreated metastatic CRC patients with MSS phenotype.
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Introduction

With over 1900,000 new cases and 935,000
deaths each year, colorectal cancer (CRC) is
the third most commonly diagnosed cancer
and the second leading cause of cancer-related
deaths globally [1]. After years of exploration,
the standard first- and second-line treatment
for metastatic CRC (mCRC) has been widely
agreed among experts globally. While in third
line treatment and later settings, only rego-
rafenib, trifluridine/tipiracil (FTD/TPI, TAS-102)
and fruquintinib are recommended in the Na-
tional Comprehensive Cancer Network (NCCN)
and Chinese Society of Clinical Oncology
(CSCO) guidelines, respectively [2-4]. However,
the median progression-free survival (MPFES) is
merely 2-3 months [5-7]. Therefore, effective
combinations or alternatives between agents
without overlapping toxicity are urgently need-
ed to be established for mCRC in third-line or
above treatment.

In recent decades, immunotherapy has chan-
ged the landscape of contemporary cancer

treatment. Compared with a satisfactory objec-
tive response rate (ORR) in deficient mismatch
repair or microsatellite instability-high (dIMMR/
MSI-H) CRC, the proficient mismatch repair or
microsatellite-stable (P MMR/MSS) CRC, which
accounts for the majority of phenotypes in
these cases, showed little response to pro-
grammed death ligand-1 (PD-1)/programmed
cell death ligand 1 (PD-L1) inhibitors in the era
of precision medicine. Rational combinations of
different mechanisms involved in modulating
the cancer-immunity cycle should be attempted
to break through this barrier.

Herein, we report a heavily pretreated MSS
MCRC patient with high tumor burden and poor
ECOG PS score who achieved a durable disease
control after treatment with tislelizumab plus
fruquintinib and radiotherapy. We present the
case in accordance with the CARE reporting
checklist.

Case presentation

A 44-year-old man was hospitalized for abdomi-
nal pain and bloody stools without obvious pre-
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disposing causes in August 2019. After colo-
noscopy and biopsy, he was diagnosed with
distal rectal adenocarcinoma that was approxi-
mately 15 cm away from the anus. He had a
5-year history of hypertension and a 1-year his-
tory of diabetes at diagnosis. At the time, his
blood pressure and blood glucose levels were
well managed with oral amlodipine besylate
and acarbose. In addition, he had been drink-
ing heavily for 30 years and stopped drinking
from that day on. The ECOG PS score at that
time was 0.

Whole abdominal and pelvic magnetic reso-
nance imaging (MRIl) on August 30, 2019
showed that the intestinal wall of the middle
and lower rectum was significantly thickened
with enhancement, and surrounded by blurred
fat space and enlarged adjacent lymph nodes.
Several abnormal signal foci in the right lobe of
liver and the enlarged lymph nodes in bilateral
pelvic wall, retroperitoneal and left inguinal
area were radiologically considered as metas-
tases. The TNM stage was cT3N2M1 (stage
IVb). Needle aspiration cytology of the left ingui-
nal lymph node was performed on September
3, 2019. It pathologically consisted of poorly
differentiated adenocarcinoma with necrosis.
The biopsy tissues were further subjected to
immunohistochemical (IHC) test and fluores-
cent polymerase chain reaction (PCR). The
results showed that the tumor was pMMR/MSS
phenotype with wild-type KRAS, NRAS and
BRAF expression. Next generation sequencing
was not performed due to economic reasons.
The patient received eight cycles of systematic
FOLFIRI chemotherapy plus bevacizumab from
September 2019 to February 2020. The best
response was evaluated as partial response
(PR) with significantly shrunken abdominal pel-
vic and inguinal lymph nodes. Subsequently,
the patient continued to receive three cycles of
FOLFIRI regimen to consolidate the first-line
antitumor effect.

Imaging reexamination on June 2020 showed
that the patient’s right retroperitoneal, right
pelvic wall and left inguinal lymph nodes were
enlarged compared with those in March 2020.
A disease progression (PD) was evaluated.
Then, from June 2020 to September 2020, the
patient received helical tomotherapy (TOMO,
44.2 Gy/17 F for rectal and inguinal lymph
nodes and 51 Gy/17 F for retroperitoneal, para-
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iliac and obturator lymph nodes) combined with
concurrent S-1 and followed by two cycles of
second-line  mFOLFOX6 chemotherapy. The
reexamination of whole abdominal and pelvic
computed tomography (CT) showed that the
lesions in the radiotherapy area were generally
reduced and reached PR again, but the liver
metastases were larger than before, so PD was
finally considered.

The patient then received two cycles of CAPEOX
plus regorafenib from November 2020, after
which traditional Chinese medicine (TCM) and
regorafenib maintainance was administrated.
In March 2021, the effect was evaluated as
stable disease (SD) without obvious progres-
sion. However, MRI reexamination in May 2021
demonstrated a tumor in the distal rectum with
thickened intestinal wall accompanied by
increased and enlarged lymph nodes bilaterally
in the pelvic wall, as well as inguinal, retroperi-
toneal and hilar regions. The low-density mass
in the right lobe of the liver was enlarged and
some new scattered micronodules appeared in
both lungs. So, PD was evaluated again. The
patient was recommended to rechallenge che-
motherapy plus bevacizumab, as he previously
responded well to this regimen, but the patient
declined. In September 2021, the patient had
further disease deterioration in both lungs and
liver metastases with suspected invasions of
the right portal vein and the posterior wall of
the bladder. Local radiofrequency ablation
(RFA) of liver metastases was performed to
relieve the hepatic discomfort.

Soon after, the patient began to suffer scrotal
edema. With the degree of edema gradually
being aggravated, the patient’'s daily life was
seriously affected. He had a weight loss of 25
kilograms compared to his pre-illness weight
and the total Nutritional Risk Screening 2002
(NRS2002) score was 3. He had severe insom-
nia and fatigue, moderate constipation, mild
nausea, vomiting, abdomen pain, diarrhea but
no sclera icteric. The ECOG PS score was 2. To
determine the next treatment option, we had a
multidisciplinary discussion. After informed
consent was obtained, the patient was treated
with seven cycles of tislelizumab (200 mg, ivgtt,
ag3w) plus fruquintinib (5 mg, po, 3 weeks on/1
week off, g4w) from October 2021 to May
2022. Meanwhile, from January 17, 2022 to
February 28, 2022, the patient received inten-
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Figure 1. Representative images of the patient over the course of therapy. A. CT imaging showed that the multiple
micro-metastases in both lungs remained basically stable with partial lesions disappearance or regression, and no
new metastasis occurred. B. MRl imaging showed that the necrotic liver lesions, shrunken lymph nodes in hilar, ret-
roperitoneal and bilateral inguinal, marked palliatory scrotal edema, alleviated rectal lesion and cleaner surround-
ing structures after four cycles of treatment with tislelizumab in combination with fruquintinib. The top images are
those before treatment, and the bottom images are those after treatment. The red arrows indicate the main lesions.

sity modulated radiation therapy (IMRT, 43.7
Gy/23 F for right lobe liver metastases and
50.6 Gy/23 F for portal vein tumor thrombus).
After imaging evaluation, the patient achieved
a best response of PR, accompanied by partial
disappeared or regressive micro-metastases in
both lungs, fused and necrotic liver lesions,
shrunken lymph nodes in the hilar, retroperito-
neal and bilateral inguinal areas, marked pallia-
tive scrotal edema, alleviated rectal lesion and
clear surrounding structures (Figure 1A and
1B).

We monitored the dynamic changes of serum
tumor markers and observed a significant
reduction in CEA from 360.14 ng/mL to 88.14
ng/mL and in CA199 from 237.93 U/mL to
135.69 U/mL after two cycles of treatment
(Figure 2A). Peripheral blood lymphocyte analy-
ses also revealed a sustained increase in total
lymphocytes, CD4* and CD8* effector T cells,
and NK cells (Figure 2B). During the course of
treatment, we regularly conducted a quality of
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life questionnaire, and the results showed sub-
stantial improvements in health status, role
and cognitive functioning and clinical symp-
toms such as fatigue, nausea and vomit-
ing, insomnia, appetite loss and constipation
(Figure 3A and 3B). In terms of safety, the
patient only developed adverse events (AEs) of
grade 1 hand-foot skin reaction, hoarseness,
hypothyroidism, fatigue, and appetite loss,
grade 2 diarrhea and grade 1-2 myelosuppres-
sion after radiotherapy, which were quickly re-
covered after appropriate hormonal, antibiotic,
granulocyte-colony stimulating factor and nutri-
tional support therapies. No unexpected drug-
related toxicity or treatment-related death oc-
curred. Due to the rebound of the COVID-19
epidemic and the inconvenience of transporta-
tion caused by regional control, the patient
chose to continue the treatment at a local hos-
pital. Through telephone follow-up, we learned
that the patient’s last examination was in
September 2022, and the imaging tests indi-
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Figure 2. Dynamic changes of serum tumor markers (A) and peripheral blood lymphocytes (B) in this patient over the
course of therapy. CA125, carbohydrate antigen 125; CA199, carbohydrate antigen 199; CAPEOX, capecitabine/
oxaliplatin chemotherapy; CEA, carcinoembryonic antigen; FOLFIRI, folinic acid/5-fluorouracil/irinotecan chemo-
therapy; FOLFOX, folinic acid/5-fluorouracil/oxaliplatin chemotherapy; IMRT, intensity modulated radiation therapy;
L, line of therapy; PD, progressive disease; RFA, radiofrequency ablation; TOMO, tomotherapy.
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Figure 3. Changes in standard scores on GHS/QoL and functional scales (A) and symptom scales (B) from base-
line to week 12. Higher GHS/QoL and functional subscale scores represent better health status and functioning,
whereas higher symptom subscale scores indicate more severe symptoms and worse health. EORTC QLQ-C30:
European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire Core 30; GHS/QoL:
general health status/quality of life.

cated that his disease was still stable. The after prior regorafenib-based treatment fai-
timeline of the whole clinical treatment course lure.
was shown in Figure 4.

In this decade, the great breakthroughs made

Discussion in the treatment of multiple solid tumors with

immune checkpoint inhibitors (ICls) have sig-
This is the first report demonstrating a young nificantly improved cancer patients’ clinical out-
MSS mCRC patient with significant scrotal comes especially for those patients with highly
edema who achieved a durable disease control immunogenic tumors. Based on the results of
under a salvage-line treatment with tislelizum- the KEYNOTE-177 study and a series of other
ab plus fruquintinib and radiotherapy even trials, ICls including pembrolizumab, nivolumab
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Figure 4. Timeline of the clinical course. AEs, adverse events; CT, computed tomography; CAPEOX, capecitabine/
oxaliplatin chemotherapy; FOLFIRI, folinic acid/5-fluorouracil/irinotecan chemotherapy; mFOLFOX, modified-folinic
acid/5-fluorouracil/oxaliplatin chemotherapy; IMRT, intensity modulated radiation therapy; MRI, magnetic reso-
nance imaging; PD, progressive disease; PR, partial response; RFA, radiofrequency ablation; SD, stable disease;

TCM, traditional Chinese medicine; TOMO, tomotherapy.

and envafolimab, currently, have been prefer-
entially recommended in translational treat-
ment or palliative care for unresectable or met-
astatic MSI-H/dMMR solid tumors, including
CRC [8-10]. However, due to the immunosup-
pressive tumor microenvironment, anti-PD-1/
PD-L1 monotherapy has not been recommend-
ed in any guidelines for advanced CRC patients
with MSS phenotype.

Accumulating evidence showed that rational
combinations between PD-1/PD-L1 antibodies
and chemotherapy, radiotherapy, chemoradio-
therapy, targeted therapy, other immune check-
point inhibitors, or metabolic modulators can
achieve higher response in solid tumors
[11-17].

Anti-angiogenic targeted therapy as an impor-
tant part of the whole-process management of
mCRC had been reported to reduce angio-
genesis, normalize disordered vasculature, in-
crease tumor perfusion and oxygenation, and
re-engineer the tumor immunosuppressive mi-
croenvironment towards a more immunosup-
portive profile by enhancing the release of che-
mokines, increasing the activation of effector T
cells, decreasing the maturation and accumula-
tion of myeloid-derived suppressor cells, and
polarizing tumor-associated macrophages to
M1-like phenotype [18]. Clinical data indicated
a potential synergistic effect of ICls combined
with anti-angiogenetic tyrosine kinase inhibi-
tors (TKIs) in MSS mCRC patients who failed to
respond to prior standard treatments. In the
REGONIVO study, regorafenib plus nivolumab
for MSS advanced CRC patients who had failed
multiple chemotherapies yielded an ORR of
36% and a mPFS of 7.9 months [19]. The
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REGOTORI study, published in the 2020 ESMO
meeting, showed an ORR of 15.2%, a mPFS of
2.1 months and a mOS of 15.5 months in MSS
mCRC patients who had received second or
later lines chemotherapy [20]. In the LEAP-005
study presented at the 2021 ASCO meeting,
pembrolizumab combined with lenvatinib for
MSS mCRC patients in the third-line setting
resulted an ORR of 22% and a DCR of 47% with
the mPFS of 2.3 months and mOS of 7.5
months [21].

Here, we report our experience on the case of a
young MSS mCRC patient who relapsed with
multiple standard therapies. After treatment
with fruquintinib plus tislelizumab and well-
timed IMRT, the patient achieved a durable
disease control with a PFS of more than 12
months. The combination strategy of fruquin-
tinib and tislelizumab was selected mainly
based on the following research basis. Fru-
quintinib is a highly selective anti-VEGFR-TKI
that has been approved for third-line or later
treatment for mCRC in China with a mPFS of
3.7 months and a mOS of 9.3 months [7].
Compared with other recommended third-line
drugs, fruquintinib was more effective and
demonstrated a better safety profile in patients
with poor ECOG PS scores [22]. Even in patients
who developed disease progression or intoler-
ance after prior treatment with regorafenib or
TAS-102, sequential administration of fruquin-
tinib remained in effect according to the inter-
national multicenter phase 3 FRESCO-2 study
[23]. In line with the findings, our case seems to
validate the effectiveness of this sequential
treatment. Tislelizumab is an anti-PD-1 anti-
body with higher affinity and specificity and
lower off-target rates. It was engineered to min-
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imize binding to Fcy receptors (FcyR) on macro-
phages to greatly reduce antibody dependent
phagocytosis, a potential mechanism of T-cell
clearance and resistance to anti-PD-1 therapy
[24]. Radiotherapy as an immunomodulator
can promote tumor neoantigens release, in-
crease T-cell infiltration and induce immuno-
genic cell death, thereby enhancing immuno-
therapy response in solid tumors, including
MSS CRC [12].

In brief, the cooperative effect between fruquin-
tinib and tislelizumab and localized radiation
intervention was confirmed in this case. In the
course of treatment, we witnessed the obvi-
ously relieved tumor burden in the young man
in the aspects of alleviated scrotal edema,
shrunken or necrotic metastases, reduced
serum tumor markers, increased effector T
cells, ameliorative fatigue, insomnia, appetite
loss and constipation, and improved health
status and body function without unexpected
drug-related toxicity. Therefore, this combina-
tion strategy may be an implementable clinical
practice with satisfactory efficacy and control-
lable safety for heavily pretreated MMS mCRC
patients.

However, many questions remain to be consid-
ered. Indeed, there are still a lot of patients who
have developed primary or secondary resis-
tance to the novel therapeutic strategy and
another challenge that cannot be ignored is the
identification of a reliable set of biomarkers
(except for serum tumor markers and/or cell-
free DNA) that can be used to detect anti-tumor
efficacy, screen the most appropriate patients
and ultimately guide clinical decisions making.
Sometimes, the discrepancy between the clini-
cal symptoms and imaging findings is also a
growing issue in the era of immunotherapy,
requiring serious thinking and deeper collabo-
ration between clinicians and radiologists. In
short, further studies with larger samples and
different combinations or sequences are re-
quired to improve the outcomes in mCRC
patients with MSS status.

Conclusion

We report a novel case of a young MSS mCRC
patient with a massive scrotal edema and poor
ECOG PS score who achieved a durable disease
control and gained a PFS of more than 12
months after tislelizumab combined with fru-
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quintinib and radiotherapy. This case indicates
that some MSS mCRC patients may also
respond well to anti-PD-1 based therapy after
failure of prior systemic therapy. As effective
immunomodulators, anti-angiogenesis and ra-
diation intervention may be important co-fac-
tors to ensure the synergistic effect of com-
bined immunotherapy for the salvage-line treat-
ment in MSS mCRC.
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