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Case Report

Atypical pattern of response in rectal cancer after neoadjuvant 
pembrolizumab treatment: a case report, literature review, and 
proposed management model
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Background: Immunotherapy is the first-line treatment in patients with advanced microsatellite instability-
high (MSI-H) or deficient mismatch repair (dMMR) colorectal cancer (CRC). Although immune checkpoint 
inhibitors (ICIs) for locally advanced rectal cancer (LARC) are not yet a standard, the results are very 
encouraging and raise the question of whether patients with clinical complete response (cCR) could receive 
nonoperative management (NOM). However, different patterns of response have challenged management 
strategies.
Case Description: A 34-year-old woman diagnosed with dMMR LARC started treatment with 
capecitabine 2,000 mg/m2 on day 1 to 14 and oxaliplatin 130 mg/m2 on day 1 and every 21 days. Magnetic 
resonance imaging (MRI), performed three cycles later, showed local progression of the primary rectal lesion, 
which at that time had new peritoneal reflex involvement. A new hepatic lesion in segment V was observed. 
Due to disease progression, she was administered pembrolizumab 200 mg every 21 days. After three cycles, 
a discordant radiological response was observed on a new MRI scan that showed a complete response of 
the liver lesion and magnetic resonance tumor regression grade (mrTRG) 1 in the rectum. However, new 
involvement of the mesentery and enlargement of the regional lymph nodes (LNs) were also evident. A new 
colonoscopic biopsy was performed, showing no cancerous cells. She underwent surgery on the rectum and 
liver lesion. Pathology showed a complete response of the rectal wall and liver lesion, but 1 of 22 LNs was 
positive for adenocarcinoma (ypT0 N1 M0). The patient continued on pembrolizumab, and 14 months after 
surgery, she had not relapsed.
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Introduction

Microsatellite instability-high (MSI-H) or deficient 
mismatch repair (dMMR) is detected in approximately 
10% to 15% of all sporadic colorectal cancers (CRCs) (1). 
Immune checkpoint inhibitors (ICIs) have been established 
as a treatment option for patients with advanced MSI-H/
dMMR CRC based on the KEYNOTE-177 Phase III 
randomized controlled trial. This pivotal study showed 
a statistically significant improvement in progression-
free survival using pembrolizumab versus traditional 
chemotherapy (ChT) for first-line therapy in this particular 
patient subgroup (2).

Overall tumor response is a major efficacy outcome 
for most cancer types. In locally advanced rectal cancer 
(LARC), nonoperative management (NOM) strategies 
can be considered under certain conditions when a clinical 
complete response (cCR) is achieved. Current standard 

treatments include neoadjuvant radiotherapy and ChT. 
However, ICIs may add an intriguing benefit in patients 
with early and advanced MSI-H/dMMR CRC given the 
promising tumor response rates achieved in recent clinical 
trials (3). Currently, guidelines have not yet provided a 
recommendation regarding the use of immunotherapy for 
LARC. Further evidence is needed to understand the best 
sequence to incorporate this specific strategy in our current 
therapeutic algorithm.

In this context, we present a case report of a patient with 
dMMR LARC who developed one liver lesion. She was 
treated with pembrolizumab as neoadjuvant treatment with 
a discordant radiological response that after surgery showed 
a complete response in the rectal wall and only one positive 
lymph node (LN). To our knowledge, this is the first report 
of an atypical response and potential pseudoprogression in 
rectal cancer using this novel strategy. We present this case 
in accordance with the CARE reporting checklist (available 
at https://jgo.amegroups.com/article/view/10.21037/jgo-
22-1140/rc).

Case presentation

A 34-year-old Caucasian woman with suspected Lynch 
syndrome due to a familial history of a mother with 
a diagnosis of dMMR endometrial cancer presented 
with rectal bleeding. A diagnostic workup revealed a 
rectal lesion located 10 cm from the anal verge. The 
biopsy confirmed the diagnosis of a well-differentiated 
adenocarcinoma. Further workup confirmed the presence 
of a Kirsten rat Sarcoma virus (KRAS G12D) mutation, 
and immunohistochemistry analysis showed an absence of 
Muts homolog (MSH)2 and MSH6 proteins. The patient 
underwent a germinal multigene panel analysis of 20 genes, 
which revealed the presence of a pathogenic variant of 
MSH6 (c.3720dup; p. Cys1241Metfs*34), confirming the 
Lynch syndrome diagnosis.

The rectal tumor was staged as cT3b N2b M0. The 

Conclusions: Neoadjuvant immunotherapy for rectal cancer requires new recommendations for the 
assessment of clinical response. Pseudoprogression should be ruled out as an atypical response before 
deciding on surgical treatment. We propose an algorithm to address pseudoprogression in this setting.

Keywords: Rectal cancer; case report; pseudoprogression; pembrolizumab; neoadjuvant

Submitted Nov 13, 2022. Accepted for publication May 17, 2023. Published online Jun 20, 2023.

doi: 10.21037/jgo-22-1140

View this article at: https://dx.doi.org/10.21037/jgo-22-1140

Highlight box

Key findings 
• Atypical response with neoadjuvant immunotherapy and lymph 

node remnant in rectal cancer.

What is known and what is new? 
• ICIs for MSI-H/dMMR CRC are rapidly gaining ground as a 

neoadjuvant treatment because of high complete response rates 
that allow patients to avoid surgery.

• This case report and review highlight the importance of tailoring 
response evaluation criteria to the use of ICIs and understanding 
more about atypical responses such as pseudoprogression, and 
we propose an algorithm for treatment decisions for LARC and 
oligometastatic disease.

What is the implication, and what should change now?
• Improving current guidelines for tumor evaluation in this 

setting represents a new challenge. Careful evaluation by a 
multidisciplinary tumor board is crucial, and atypical responses 
should be taken into account for treatment personalization.

https://jgo.amegroups.com/article/view/10.21037/jgo-22-1140/rc
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lesion was in contact with the circumferential margin, and 
no extramural vascular invasion (EMVI) was evident. A 
positron emission tomography (PET) scan showed increased 
uptake in the rectum and mesorectal and mesenteric LNs.

The patient started treatment with capecitabine  
2,000 mg/m2 on days 1 to 14 and oxaliplatin 130 mg/m2 
on day 1 and every 21 days. A new magnetic resonance 
imaging (MRI) scan performed three cycles later showed 
local progression of the rectal primary lesion, which at 
the time presented new peritoneal reflection involvement. 
Additionally, a new 7 mm liver lesion was noticed in 
segment V.

Due to progressive disease,  the patient started 
pembrolizumab 200 mg every 21 days. After three cycles, 
a discordant radiological response was observed on a 
new MRI scan that showed a cCR of the liver lesion and 
magnetic resonance tumor regression grade (mrTRG) 
1 in the rectum. However, new mesentery involvement 
and regional LN enlargement were also evident. A new 
colonoscopic biopsy was performed, and no cancerous 
cells were found. Given the discordant response, the 
Multidisciplinary Gastrointestinal Tumor Board of 
our institution recommended a surgical approach. The 
patient underwent an open rectosigmoid resection with 
total mesorectal excision and excision of the segment V 
liver lesion. The pathological analysis showed a complete 
response of the rectal wall and liver lesions, but 1 out of 
22 LNs was positive for adenocarcinoma (ypT0 N1 M0). 
The patient continued with pembrolizumab, and after one 
month of treatment, she developed grade 2 hypothyroidism 
requiring hormone replacement. The patient is still under 
follow-up at our institution with good clinical conditions 
and without evidence of relapse from 14 months after 
surgery. Treatment is planned until disease progression, 
unacceptable toxicity, or completion of two years, based on 
the KEYNOTE-177 trial design (2). A summary of the case 
report is presented in Figure 1.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this case 
report. A copy of the written consent is available for review 
by the editorial office of this journal.

Discussion
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has the benefit of higher pathological complete response 
(pCR) rates in patients with LARC and potentially spares 
them from morbid resections and potential impairment 
of their quality of life (4). New approaches incorporate 
neoadjuvant immunotherapy for MSI-H/dMMR LARCs, 
and evidence for this promising strategy is beginning to 
emerge from the preliminary results of ongoing trials (5,6). 
Therefore, there are many doubts about the assessment of 
response to treatment and the future management of these 
patients. We are concerned by the atypical responses with 
immunotherapy, such as those we observed in our case. 
These are not considered in the criteria that we commonly 
use in imaging, such as Response Evaluation Criteria in 
Solid Tumours (RECIST 1.1) or mrTRG (7-9).

To evaluate further evidence of this atypical response, we 
performed a literature review in the PubMed and Scopus 
databases, including articles describing case reports of patients 
who received neoadjuvant immunotherapy for MSI-H/
dMMR LARCs from January 1, 2006, to January 1, 2022. 
The search strategy is detailed in the Appendix 1. Since 2006, 
six case reports have been reported, including 21 patients 
with MSI-H/dMMR LARC treated with immunotherapy in 
the neoadjuvant setting. Among the 21 patients included in 
the case reports, the therapies used included nivolumab (n=3), 
pembrolizumab (n=2), and ICIs combination [n=4, anti-
programmed death-1 (PD-1) + anti-cytotoxic T lymphocyte-
associated antigen (CTLA-4)]. Additionally, ChT and 
immunotherapy concurrently were administered in two 
cases. Of note, two of the patients had previously received 
ChT, and one underwent chemoradiotherapy. Overall, 17 
patients (81%) presented cCR, and pCR was observed in 
7 patients (33.3%) among those who underwent surgery. 
Of the reported cCR data, 4 patients were administered 
a combination of ICIs, and 12 patients received anti-
PD-1 therapy. Interestingly, 14 patients out of 17 (82.4%) 
in whom cCR was obtained underwent a watch-and-
wait strategy. Safety results were consistent with already 
reported experiences with immunotherapy. It is summarized 
in Table 1 (10-15). Importantly, none of these cases reported 
a response of the rectal wall and remaining LN, as in our 
case. On the other hand, Cercek and collaborators reported 
a phase II study with a higher quality of evidence for this 
specific population since they described the results of a 
prospective cohort of twelve patients with MSI-H/dMMR 
stage II–III rectal cancer who underwent neoadjuvant 
treatment with dostarlimab (anti-PD-1) for a total of  
6 months. Notably, cCR was achieved in all patients, and 
NOM was proposed for all the participants. No recurrences 

were observed at a median follow-up of 12 months (6). 
Of interest, no cases with pseudoprogression were found.  
Table S1 summarizes the phase II studies conducted in a 
scoping search of PubMed using the terms “trials”, “rectal 
cancer”, “neoadjuvant”, and “immunotherapy” (6,16-18).

Considering the evidence in case reports and phase 
II trials of ICIs in the neoadjuvant setting, we highlight 
that the existence of a discordant radiologic and complete 
response of the rectal wall and remnant LN has not been 
previously reported before our case report. Regarding our 
case findings, we have found in the literature that rectal 
cancers with a pCR in the rectal wall (ypT0N0) after 
preoperative ChT may still present positive LNs or tumor 
deposits in 7–13.6% of the studied cases (19,20). However, 
there is limited knowledge about the heterogeneity of 
ICIs responses in rectal cancer. Uncommon patterns 
of response, such as pseudoprogression, slow tumoral 
response, or hyperprogression, have been reported with 
immunotherapy mainly in melanoma, lung, and colon 
cancer. Pseudoprogression has been defined as an increase 
in the size of the primary tumor or the appearance of a new 
lesion, followed by tumor regression or stabilization (21).  
Specifically, for ICIs, Immune-based Response Evaluation 
Criter ia  in  Sol id  Tumors  ( iRECIST)  guide l ines 
incorporated the category of “unconfirmed progressive 
disease” (iUPD) to include the radiological progression of 
lesions or new lesions that have not been confirmed by a 
new image at least four to eight weeks after the initial scan. 
Immunotherapy continuation is normally recommended 
in current guidelines until disease progression is confirmed 
(iCPD) in a new scan (22). In a retrospective cohort, Colle  
e t  a l .  reported that  pseudoprogress ion occurs  in 
approximately 10% of patients with MSI-H/dMMR 
metastatic CRCs treated with ICIs. The authors highlighted 
that this phenomenon was commonly observed during 
the first three months of treatment. In their cohort, 
pseudoprogression occurred more frequently in patients 
treated with anti-PD-1 monotherapy than in those receiving 
the combination of anti-PD-1 and anti-CTLA-4 agents (23).  
As far as our case is concerned, we asked whether the 
existence of pseudoprogression may be considered based 
on pathological findings rather than strict radiological 
criteria. Most likely, a new MRI performed 4–8 weeks after 
the initial scan would have supported the occurrence of 
pseudoprogression.

With all the above-mentioned factors, we argue that our 
case highlights the need to review the current workup of 
atypical responses in immunotherapy-treated rectal cancer 

https://cdn.amegroups.cn/static/public/JGO-22-1140-Supplementary.pdf
https://cdn.amegroups.cn/static/public/JGO-22-1140-Supplementary.pdf
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and to discuss the optimal duration of treatment before 
deciding on a definitive treatment. Therefore, we propose a 
potential algorithm for tumor reassessments in this specific 
scenario (Figure 2). Our considerations were based on the 
opinion of a local multidisciplinary group and should be 
taken with caution due to the lack of prospective evidence.

In LARC, we proposed an initial assessment with MRI, 
colonoscopy, and digital rectal exam at 6–8 weeks after 
ICI initiation, in agreement with current guidelines. Some 
characteristics, such as novel involvement of adjacent 
structures, increased the size of primary lesions, and the 
evidence of new lesions would typically be considered disease 
progression according to the current RECIST 1.1 Criteria. 
Nevertheless, we consider that certain characteristics 
may reflect the possibility of pseudoprogressive disease, 
including the existence of a dissociated response between 
the primary tumor and regional LN or the absence of 

cancerous cells in a new biopsy. As a consequence, and 
suspecting a pseudoprogression pattern, a new reassessment 
after 4–8 weeks is proposed. Watchful waiting strategies 
may be offered if a new tumor response is observed. On the 
other hand, in the case of progressive disease, surgery might 
be indicated. Finally, although a matter of debate, if only 
lesion stability is observed, surgical management should be 
considered on a case-by-case basis.

In the oligometastatic scenario, an initial reassessment is 
proposed at 6–12 weeks of ICI initiation. The suspicion of 
pseudoprogression is consistent with other tumor models, 
according to iRECIST guidelines. Specifically, the existence 
of dissociated responses and the decrease in serum markers 
may account for additional hints in this tumor model. In 
this case, a reassessment after 4–8 weeks should be offered. 
Furthermore, in the advanced scenario, we proposed that 
if no further disease progression is observed, treatment 

Table 1 Neoadjuvant therapy using immune checkpoint inhibitors for MSI-H/dMMR rectal cancer: case reports

Reference n Stage MMR status
Previous 
treatment

Immunotherapy Response Strategy
Median follow-

up (months)

Zhang J et al. 
(10), 2019

2 III Loss of MSH2 and 
MSH6 (n=2)

No (n=1); 
FOLFOXIRI (n=1)

Nivolumab (n=2) cCR (n=1); cCR and 
pCR (n=1)

Watch and 
Wait (n=1); 
TME (n=1)

12

Demisse R  
et al. (11), 
2020

3 II–III Loss of MSH2 and 
MSH6 (n=1);  

loss PMS2 (n=2)

No (n=2); 
FOLFOX 

followed by 
CRT with 

capecitabine 
(n=1)

Pembrolizumab 
+ FOLFOX (n=1); 
pembrolizumab 

(n=1); nivolumab + 
ipilimumab (n=1)

pCR (n=1);  
cCR (n=1);  
cCR (n=1)

TME (n=1); 
Watch and 
Wait (n=2)

12

Mans L et al. 
(12), 2020

1 III Loss of MSH2 (n=1) No Nivolumab + 
ipilimumab and then 
nivolumab adjuvant 

(n=1)

cCR and pCR (n=1) TME (n=1) 6

Liu DX et al. 
(13), 2020

4 III dMMR (n=4) No Pembrolizumab 
+ CAPOX (n=1); 

pembrolizumab + 
ipilimumab (n=1); 
nivolumab (n=1); 

pembrolizumab (n=1)

cPR and pCR (n=1); 
cCR (n=1);  

cPR and pCR (n=1); 
cPR and pCR (n=1)

TME (n=3); 
Watch and 
Wait (n=1)

NR

Trojan J et al. 
(14), 2021

1 III Loss of MSH2 and 
MSH6 (n=1)

No Nivolumab + 
ipilimumab (n=1)

cCR and pCR (n=1) TME NR

Wang Q et al. 
(15), 2021

10 I (n=1);  
II (n=3); 
III (n=6)

dMMR (n=10) No Anti PD-1 (NR) cCR (n=10) Watch and 
Wait (n=10)

11.6

MSI-H/dMMR, microsatellite instability-high/deficient mismatch repair; MMR, mismatch repair; FOLFOXIRI, fluorouracil, leucovorin, 
oxaliplatin and irinotecan; cCR, clinical complete response; pCR, pathological complete response; TME, total mesorectal excision; 
FOLFOX, fluorouracil, oxaliplatin and leucovorin; CRT, chemoradiotherapy; CAPOX, capecitabine and oxaliplatin; PD-1, anti-programmed 
death-1; NR, not reported.
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should be continued. Surgery might only be recommended 
in specific situations, such as local unequivocal radiological 
progression or clinical progression. Notably, for selected 
cases, a tumor biopsy may be offered at the moment of 
disease reevaluation to distinguish pseudoprogressive from 
true progressive disease. Additionally, novel approaches 
using circulating tumor DNA by analyzing minimal residual 
disease could be particularly useful under this circumstance.

Conclusions

Following the increasing use of ICIs for treating MSI-H/
dMMR CRCs, the improvement in current guidelines 
for tumor assessments in this scenario represents a novel 

challenge. A careful evaluation by a multidisciplinary tumor 
board is crucial, and atypical responses should be taken into 
consideration for treatment personalization. The optimal 
strategy and sequence of therapy for dMMR/MSI-H LARC 
remain to be elucidated, and immunotherapy appears to be 
positioned as an important player in this field.
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Reporting Checklist: The authors have completed the CARE 

Figure 2 A potential algorithm for assessment of MSI-H/dMMR rectal cancer treated with immunotherapy, and the suspicion of 
pseudoprogression. *, assessment with MRI, colonoscopy and digital rectal exam. a, in those patients who achieve a clinical complete 
response with no evidence of residual disease on digital rectal examination, rectal MRI and direct endoscopic evaluation, may be considered 
in centers with experienced multidisciplinary teams; b, continue ICI until 2 years. MRI, magnetic resonance imaging; ICI, immune 
checkpoint inhibitor; W&W, watch-and-wait; cCR, clinical complete response; MSI-H/dMMR, microsatellite instability-high/deficient 
mismatch repair. Prefix “i” indicates immune response assigned using iRECIST: iCR, complete response; iPR, partial response; iSD, stable 
disease; iUPD, unconfirmed progressive disease; non-iCR, no complete response; non-iUPD, unconfirmed progressive disease; iCPD, 
confirmed progressive disease.

LOCALLY ADVANCED
RECTAL CANCER

Assessment with MRI,
colonoscopy and digital rectal

exam at 6–8 weeks of ICI

New tumor 
response

iCR
iPR/iSD/iUPD/ 

non-iCR/non-iUPD
iCPD

No new tumor response 
(lesion stability or new 

evidence of progression)

• Novel involvement of adjacent 
structures

• Increase size of primary lesion
• New lesion

• Dissociated response between 
primary lesion and lymph nodes

• Biopsy with non-cancerous cells

Assessment with MRI,  
colonoscopy and digital rectal 

exam at 6–12 weeks of ICI

METASTASIC
(OLIGOMETASTATIC)

PROGRESSION

POSSIBLE
PSEUDOPROGRESSION

• Consider W&W 
strategya

• New reassessment 
in 4 weeks if no 
cCR was obtained

• Surgery should 
be considered

• Consider W&W 
strategya or 
local treatment 
(surgery)

• Continue ICIb

• Reassessment 
in 4–8 weeks

• Consider 
continue ICI

• Stop ICI
• Change 

systemic 
treatment

Assessment at  
4–8 weeks*

• Increase 20% of the sum of 
longest diameters compared with 
nadir (minimum 5 mm)

• Progression of non-target lesions 
• New lesion

• Dissociated response 
• Decrease serum markers
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Appendix 1 Search strategy of case reports

Separated searches in Scopus and PubMed were performed by two investigators independently. Limited to English, and from 
01/01/2006 to 1/1/2022.

1 Scopus: 
- (TITLE-ABS-KEY ("locally advanced rectal cancer") AND TITLE-ABS-KEY (mismatch-repair AND deficient) OR 

TITLE-ABS-KEY (microsatellite AND instability) AND TITLE-ABS-KEY (immunotherapy) AND TITLE-ABS-KEY 
(pseudo-progression)) AND PUBYEAR > 2017 

- (TITLE-ABS-KEY ("locally advanced rectal cancer") AND TITLE-ABS-KEY (mismatch-repair AND deficient) OR 
TITLE-ABS-KEY (microsatellite AND instability) AND TITLE-ABS-KEY (immunotherapy)) AND PUBYEAR > 
2017

2 PubMed:
- (("rectal neoplasms"[MeSH Terms] OR ("rectal"[All Fields] AND "neoplasms"[All Fields]) OR "rectal neoplasms"[All 

Fields] OR ("rectal"[All Fields] AND "cancer"[All Fields]) OR "rectal cancer"[All Fields]) AND ("neoadjuvancy"[All 
Fields] OR "neoadjuvant therapy"[MeSH Terms] OR ("neoadjuvant"[All Fields] AND "therapy"[All Fields]) OR 
"neoadjuvant therapy"[All Fields] OR "neoadjuvant"[All Fields] OR "neoadjuvants"[All Fields] OR "neoadjuvent"[All 
Fields]) AND ("immunotherapy"[MeSH Terms] OR "immunotherapy"[All Fields] OR "immunotherapies"[All Fields] 
OR "immunotherapy s"[All Fields])) AND (casereports[Filter])

Table S1 Neoadjuvant therapy using immune checkpoint inhibitors for MSI-H/dMMR LARC: Scoping review of Phase II

Reference n
MSI-H/
dMMR

Previous 
treatment

Neoadjuvant 
immunotherapy

Response Strategy
Median follow-up 

(months)

Yuki S (16), 2020 42 (n=5) CRT (n=1) Nivolumab (n=5) pCR (n=3, 60%) Surgery 6.6

Lin Z (17), 2021 27 (n=1) no SCRT, ChT + 
Camrelizumab

pCR (n=1, 100%) Surgery NR

Salvatore L (18), 2021 96 (n=1) no CRT + Avelumab NR NR NR

Cercek et al. (6), 2022 12 (n=12) no Dostarlimab (n=12) cCR (n=12, 100%) Watch and Wait 
(n=12)

12

MSI-H/dMMR, microsatellite instability-high/deficient mismatch repair; LARC, locally advanced rectal cancer; CRT, chemoradiotherapy; 
pCR, pathological complete response; SCRT, short course radiotherapy; ChT, chemotherapy; NR, not reported; cCR, clinical complete 
response.

Supplementary


