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Abstract
Rationale: Pseudo progression is a noted phenomenon of immune checkpoint inhibitors therapy, which has been defined as a
response after an initial enlargement of the tumor followed by tumor reduction. In July 2017, the Food and Drug Administration
granted accelerated approval of nivolumab for the treatment of metastatic colorectal cancer patients whose tumor harbors deficient
mismatch repair.

Patient concerns and diagnosis: We present a patient who received nivolumab for heterogeneity of right-sided metastatic
colon carcinoma.

Intervention: The patient was treated with nivolumab combined with chemotherapy.

Outcome: The computed tomography showed mass lesion in the left lobe of liver remained stable while metastasis tumors under
envelop of liver were exacerbated after 6 cycles of nivolumab combined with chemotherapy, and later regressed.

Lessons: The status of mismatch repair in primary tumor and metastatic liver carcinoma is contradictory but using nivolumab
demonstrated encouraging efficacy. This is the first case of pseudo progression undergoing immunotherapy for heterogeneity of
right-sided metastatic colon carcinoma.

Abbreviations: ASCO = American Society of Clinical Oncology, CT = computed tomography, dMMR = deficient mismatch
repair, mCRC = metastatic colorectal carcinoma, PET-CT = Positron Emission Tomography-Computed Tomography, pMMR =
proficient mismatch repair.
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1. Introduction

Pseudo progression, the most focused unconventional response
during the therapy of immune checkpoint inhibitor, is a
phenomenon characterized by initial tumor enlargement and
delayed regression during immune checkpoint inhibitors therapy
and reported mostly in non-small-lung-cancer and melanoma.[1–3]
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Herein, we report a case with pseudo progression in right-sided
metastatic colon carcinoma during nivolumab therapy. In the
meantime, we found the status of mismatch repair in primary
tumor and metastatic liver carcinoma is contradictory, but using
nivolumab demonstrated encouraging efficacy in this patient.
Deficient mismatch repair (dMMR) in colorectal carcinoma
(mCRC) hepatic metastases is only 5%, the heterogeneity like
this patient which deficient mismatch repair in metastasis samples
and proficient mismatch repair (pMMR) in primary tumor
occupied <5%.
2. Case report

A 78-year-old woman presented with anemia and intestinal
obstruction since March 2018. Due to recto sigmoid junctions
extremely curved, she failed to undergo colonoscopy examina-
tion. An enhanced computed tomography (CT) scan revealed
multiplicity of lesions in lower abdomen, the diameter of the
largest mass reached 3.8cm. Then ultrasonography-guided
percutaneous liver biopsy was performed, according to the
immunohistochemistry technique,[4,5] clinical stage IV mCRC
was demonstrated. Finally, the Positron Emission Tomography-
Computed Tomography (PET-CT) is applied to prove the
diagnose. The mismatch repair state of liver biopsy was
microsatellite instable assessed by immunohistochemistry tech-
nique, showed that MSH6, MSH2(>75%), PMS2(–), MLH(–),
CK20(+), CDX2(+), judged as dMMR almost 4% in cases with
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Figure 1. The CT scan shows a lesion tumors under envelop of liver were gradually exacerbated after 2 and 4 courses of nivolumab plus S1 respectively
(from February to July), and shrinking after nivolumab combined with SOX (from August to November). CT=computed tomography.
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mCRC.[6,7] However, after 2 cycles nivolumab therapy, the
tissues of electronic endoscope biopsy and whole blood cell test
analyzed by a full-genome scan revealed that it can be regard as
microsatellite stabilization, wild-type BRAF, and KRASmutation
and tumor mutational burden was low (5.4 mutations/Mb). The
malignancy had been revealed in March 2018 by systemic
multiple metastases including liver, lung, and abdominal pelvic
metastasis. She was in poor condition, with an Eastern
Cooperative Oncology Group performance status score of 2.
Therefore a therapy with nivolumab at a dose of 3mg/kg, every 3
weeks was administered as the first-line therapy in March
2018.[8,9] After 2 cycles from March to April, her significant
obstruction and worse performance status improved along with
severe exfoliative rash and controllable bone marrow suppres-
sion (I degree). Follow-up CT revealed the effusion of chest,
abdomen, and pelvis were reduced, pulmonary and liver
metastasis was in stable status. For guarantee patient safety,
we decided to reduce nivolumab at 100mg every 3 weeks coupled
with S1 of reduced dose (40mg bid PO d1–14 q21d) fromMay to
July (4 cycles). Her health condition got increasingly better,
however, CT showedmass lesion in the left lobe of liver remained
stable (Fig. 1) while metastasis tumors under envelop of liver were
exacerbated (Fig. 2). Her performance status increasingly
improved and the abnormal serum tumor marker levels gradually
decreased including carcinoembryonic antigen, cytokeratin 19-
fragments, carbohydrate antigen 199, carbohydrate antigen 125
(Figs. 3 and 4). Therefore, we diagnosed the patient with pseudo
progression. Nivolumab at a dose of 3mg/kg, once every 3 weeks
plus SOX (S1 40mg bid po d1–14 q21d, oxaliplatin 100mg qd iv
q21d) were administered fromAugust to November (5 cycles). As
expected, the next 2 cycles of therapy led to a significantly partial
response. Follow-up is ongoing to date (November 2018), all the
2

lesions were improved by continuous nivolumab therapy without
severe adverse events.
3. Discussion

Compared with patients with pMMR and mCRC, those with
dMMR and mCRC always benefit less from conventional
chemotherapy (median overall survival 13–6 vs 16–8
months).[10] When it comes to mCRC patients aged above 75,
especially in bad condition, either received monotherapy with 5-
FU or standard chemotherapy have no significant benefit.[11,12]

The objective response rate of S1 was 34%. As a consequence, S1
is rarely used as monotherapy as the first line.[13] The effective
control condition was mostly attributed to nivolumab. After 6
courses of nivolumab therapy, CT showed metastasis tumors
under envelop of liver were exacerbated. It was meaningful to
explore the phenomena to explain the dissociation of tumor
exacerbation from her performance status improved and the
abnormal serum tumor marker levels decreased. For the sake of
security, we added with oxaliplatin, which approximately
achieved a better objective response rate of 40% as the first
line in mCRC.[13] A good response was observed in our patient
after combination SOX with nivolumab. In this regard, the effect
was achieved by nivolumab, or a possible synergy between
chemotherapy and nivolumab. Pseudo progression cannot be
ruled out when the metastasis tumors under envelop of liver were
exacerbated. And the later shrinkage of the tumor may also
attribute to the addition of oxaliplatin, which stimulate tumor-
specific immune responses.[14] Pseudo progression is a noted
phenomenon of immune checkpoint inhibitors therapy, which
has been defined as a response after an initial enlargement of the
tumor followed by tumor reduction. Though the mechanisms of



Figure 2. The following CT scan shows mass lesion in the left lobe of liver remained stable (from February to July) and then reduced. CT=computed tomography.
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pseudo progression is considered either continued tumor growth
until a sufficient immune response occurs or an infiltration of
immune cells to the tumor burden. How to distinguish pseudo
progression from the first sign of tumor progression is an
increasingly vital problem for patients. Serum tumor marker
levels decreased may have a correlation with clinical response,
regarding as an indicator for pseudo progression, especially
carcinoembryonic antigen reduction. Or the early control of
effusion maybe proposed as an indicator for pseudo progres-
sion.[8,15]

For management of the patients with mCRC, the European
Society for Medical Oncology guidelines recommend that gene
testing be performed in tissues from other metastatic sites can be
accepted, such as liver metastases and lymph nodemetastases, if a
Figure 3. The level of carcinoembryonic antigen and cytokeratin-19
fragments. After nivolumab combined with chemotherapy is administered,
the serum tumor marker level continues to reduce. Nivolumab was
administered (green arrows); nivolumab combined with S1 was given (red
arrows); nivolumab combined with SOX was given (blue arrows).
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primary tumor is not available.[16] The contradictory results of
this patient have been reported about the status of mismatch
repair in primary tumor and its corresponding of liver metastasis.
As we know, colorectal cancers are highly heterogeneous tumors
at the intratumoral and intertumoral genetic levels.[17,18] A
survey showed that immune checkpoint inhibitor for the
treatment of patients with pMMR in colorectal carcinoma has
no response in 20 weeks immune-related objective response rate,
at the 2015 American Society of Clinical Oncology (ASCO)
AnnualMeeting. It has been clarified that the therapeutic effect of
the immune checkpoint inhibitor is related to microsatellite
instability or dMMR.[19,20] The occurrence rate like this patient
with microsatellite instability high in liver metastases and
microsatellite instability in primary tumor is a rare condition
Figure 4. The serum tumor marker levels of carbohydrate antigen 199 and
carbohydrate antigen 125. After nivolumab combined with chemotherapy is
administered, the serum tumor marker level continues to reduce. Nivolumab
was administered (green arrows); nivolumab combined with S1 was given (red
arrows); nivolumab combined with SOX was given (blue arrows).
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occupied 3.6% inmCRC.Whenwe encounter the primary tumor
belongs to pMMR and other metastatic site is contradictory.
Which one should we use as the standard? Nivolumab
demonstrated encouraging efficacy in this patient.[11] However,
heterogeneity in tumors like mCRC would affect the response of
therapies could be a well-recognized as a challenge.
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