
Abstract. Atypical tumor responses such as pseudo-
progression or hyper-progression sometimes occur during
immune check point inhibitor therapy. Distinct from both
responses, we experienced a case of non-small cell lung
cancer (NSCLC) with a pseudo-relapse, in which development
of granulation mimicked cancer relapse during nivolumab
therapy. A male with advanced NSCLC started nivolumab as
a second-line therapy. After 15 cycles of nivolumab with a
complete response, tumor markers started increasing and
positron-emission computed tomography indicated a hot spot
in the sigmoid colon. Laparoscopic segmental sigmoid colon
resection revealed granulation tissue without any relapse of
malignant cells. The results showed that even if
radiographical tumor progression is found during immune
therapy, histological confirmation should be considered.

Over the past several years, immune check point inhibitors
(ICIs) such as anti-programmed cell death protein 1 (PD-1)
and anti-programmed cell death ligand 1 (PD-L1) antibodies
have dramatically changed systemic therapy for solid tumors,
including non-small cell lung cancer (NSCLC). Nivolumab is
an anti-PD-1 antibody that was approved as the first ICI for
advanced NSCLC (1), followed by the development of
pembrolizumab and atezolizumab. It is noteworthy that these
ICIs can potentially cure advanced solid tumors. Traditionally,

disease progression during systemic therapy has been
determined with imaging, including computed tomography;
now, however, with the use of ICIs, atypical tumor responses
such as pseudo-progression (2) often occur, which makes it
difficult to determine disease progression using only imaging.
When considering potential cures and atypical responses,
histological confirmation is becoming more important for
determining disease progression. 
We report a case of NSCLC with complete remission (CR)

using nivolumab, which was accompanied by pseudo-relapse
due to granulation tissue. In this case, diagnosis of pseudo-
relapse would not have been determined without histological
examination.

Case

A 60-69-year-old male was diagnosed with unresectable
pulmonary adenocarcinoma in April 2016 (Figure 1A).
Initially, he received cisplatin and pemetrexed with a
maximum partial response (PR), followed by subsequent
disease progression. Nivolumab, started as second-line therapy
in April 2017, significantly inhibited tumor growth, resulting
in CR. After 15 cycles of nivolumab, serum carcinoembryonic
antigen (CEA) levels started increasing and fluorode-
oxyglucose (FDG) positron-emission computed tomography
demonstrated marked FDG accumulation in localized
abdominal lesions (Figure 1B, circled). Colonoscopy revealed
a tumor in the sigmoid colon, and biopsy from the lesion
showed only granulation tissue. Because the sigmoid lesion
could be metastatic lung cancer and there was no other active
lesion, he underwent sigmoidectomy for the purpose of
diagnosis and radical therapy. Laparoscopic segmental
sigmoid colon resection revealed a tumor penetrating from
inside to the outside of the intestinal wall (Figure 2A).
Histopathology revealed that the resected tumor developed
beside a colon diverticulum and consisted of granulation tissue
without any malignancy (Figure 2B). 
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Figure 2. Macroscopic and microscopic images of the resected tumor. A) Macroscopic image of the resected tumor, B) Histology of the resected
tumor. Food debris is recognized inside the granulation tissue.

Figure 1. Fluorodeoxyglucose (FDG) positron-emission computed tomography (PET) image. A) Before nivolumab treatment, B) after nivolumab. 



The patient had been treated with nivolumab for more than
1 year, without any recurrence, since the sigmoidectomy.

Discussion

We describe a case of NSCLC with a pseudo-relapse caused
by granulation tissue during nivolumab treatment. To the best
of our knowledge, there has been no other study reporting
that granulation tissue mimics progression of NSCLC during
ICI treatment.
Although a granuloma is totally different from granulation

tissue, there are several reported cases that a granuloma, such
as a sarcoid reaction, mimics tumor progression during
treatment with ICIs (3-6). In many of these studies, a
granuloma was histologically proven by enlarged lymph
nodes, which spontaneously regressed. In our case, the colon
lesion revealed no granuloma and did not regress for 6
months until surgery.
A diverticulum existed next to the granulation tissue,

suggesting that a strongly activated immune reaction to
diverticulitis might have occurred due to nivolumab, resulting
in the formation of the granulation tissue. In addition, elevated
CEA, which prompted us to suspect a tumor relapse, further
increased transiently after the sigmoidectomy, followed by a
subsequent decrease. Although the precise reason for elevated
CEA remains unclear, it may have resulted from strong
immunogenic inflammation. It is known that CEA increases
due to benign inflammatory diseases such as pneumonia (7)
as well as malignancy. 
Because there is a chance of a potential cure with ICIs,

even in advanced NSCLC (1) and, given that there are
certain atypical responses to ICIs including pseudo-
progression (2) and sarcoid reaction (8), we should asses
tumor progression carefully and cautiously. Even if tumor
progression is radiographically found, histological
confirmation should be conducted.
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