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Case Report

Immune checkpoint blockade induced sarcoid-like reaction 
mimicking progression of disease in a patient with microsatellite 
instable colorectal cancer: case report and review of the literature
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Background: Oncologists are prescribing checkpoint inhibitors with greater frequency, and an awareness 
of and ability to recognize immune-related adverse events (irAEs) is a key part of the safe administration of 
these drugs.
Case Description: Herein, we report the case of a 26-year-old male diagnosed with de novo metastatic 
right-sided colon cancer to the liver, with tumor immunohistochemistry demonstrating loss of MSH2 
and MSH6, and a pathogenic mutation in MSH2 identified on germline testing, consistent with Lynch 
Syndrome. The patient received first-line treatment with pembrolizumab. Following 7 months of immune 
checkpoint blockade (ICB), new pulmonary findings on routine imaging were felt to be concerning for 
disease progression, despite ongoing excellent clinical status, disease control in the liver, and stable tumor 
markers. An endobronchial biopsy of one of the mediastinal lymph nodes demonstrated granulomatous 
inflammation consistent histologically with sarcoidosis, and a diagnosis of sarcoid-like reaction (SLR) 
secondary to immunotherapy was established. Pembrolizumab was discontinued, and the patient continued 
active monitoring off of active therapy, with durable cancer control. After 8 months of watchful waiting, new 
hepatic lesions and increasing abdomino-pelvic lymphadenopathy were identified on imaging, concerning 
for progression of disease. Inguinal lymph node biopsy demonstrated findings consistent with ongoing 
SLR. The patient remains with durable cancer control, now 24 months since receipt of ICB. In addition, he 
remains asymptomatic of the SLR.
Conclusions: This case highlights the propensity of SLRs to imitate progression of disease, and the 
importance of awareness of this adverse effect, to prompt appropriate investigation and management.
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Introduction

The indications for the use of immune checkpoint 
blockade (ICB) in gastrointestinal malignancies is 
rapidly expanding, with tumor-specific indications 
across several gastrointestinal cancers, including colon, 
stomach, gallbladder, liver, and others, as well as tumor-
agnostic approvals of immunotherapy in patients with 
microsatellite instable (MSI)-high tumors (1), and those 
with a tumor mutational burden (TMB) >10 mutations/
megabase (2). We present the case of a young male patient 
who developed de novo metastatic MSI colon cancer 
to the liver, on a background of previously unknown 
Lynch syndrome. He developed a pulmonary sarcoid-
like reaction (SLR) several months into treatment with 
pembrolizumab, which radiologically was indistinguishable 
from disease progression, and was proven by endobronchial 
ultrasound-guided lymph node biopsy. Excellent control 
of his malignancy was observed. After withholding 
pembrolizumab and observing ongoing disease stability for 
8 months, the patient developed new parenchymal hepatic 
lesions and para-aortic adenopathy on imaging, concerning 
for progression of disease. Tissue biopsy of an inguinal 
lymph node again demonstrated the presence of non-
necrotizing granulomatous inflammation, consistent with a 
SLR. We present this article in accordance with the CARE 
reporting checklist (available at https://jgo.amegroups.com/
article/view/10.21037/jgo-23-435/rc).

Case presentation

A previously well 26-year-old male, with an unremarkable 
past medical history, presented to the emergency room 
with abdominal pain, vomiting, and constipation for  
5 days. Computed tomography (CT) scan demonstrated 
a high-grade large bowel obstruction due to a hepatic 
flexure mass, retroperitoneal lymphadenopathy, and 
numerous hepatic lesions consistent with metastases 
(Figure 1). Patient was taken emergently to the operating 
room where he underwent a right hemicolectomy 
and liver biopsy. Pathology from the hemicolectomy 
demonstrated a moderately differentiated adenocarcinoma 
of the hepatic flexure invading through the visceral 
peritoneum, and 6 of 40 lymph resected nodes notable 
for carcinoma (Figure 2). Liver biopsy confirmed the 
presence of metastatic adenocarcinoma of colorectal origin. 
Immunohistochemistry demonstrated deficient mismatch 
repair proteins, with loss of both MSH2 and MSH6  
(Figure 3). Next-generation sequencing (NGS) with 
the MSK-IMPACT (Integrated Mutation Profiling of 
Actionable Cancer Targets) multi-gene panel (3) confirmed 
MSI status, with a TMB of 50 mutations/megabase, with 
no alterations in KRAS or BRAF identified. The patient’s 
family history was significant for breast cancer in his mother 
in her 40s. The patient was unaware of any details of his 
paternal family history, including any history of malignancy. 
Germline testing demonstrated a pathogenic variant in 
MSH2 consistent with Lynch syndrome.

The patient recovered well from surgery and on the 
basis of bilobar liver metastases and retroperitoneal 
lymphadenopathy, he was commenced on front-line systemic 
therapy with single agent programmed cell death-1 (PD-1) 
inhibitor pembrolizumab, with a baseline carcinoembryonic 
antigen (CEA) of 25 ng/mL [upper limit of normal (ULN) 
=5 ng/mL]. After 8 weeks of systemic therapy his CEA 
had reduced to 6 ng/mL, and his performance status had 
improved to Eastern Cooperative Oncology Group (ECOG) 
0. Restaging CT imaging demonstrated decreased liver 
metastases, an increase in the size of intra-abdominal lymph 
nodes, and a new left apical area of consolidation. Given his 
excellent clinical and CEA response, and in the absence of 
any respiratory symptoms pembrolizumab was continued, 
with a plan to closely observe these changes. Follow-
up imaging after a further 10 weeks of pembrolizumab 
demonstrated ongoing disease response in the liver and 
reduced left apical consolidation, and pembrolizumab was 
continued. After a further 10 weeks of therapy imaging was 
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repeated, with ongoing disease response in the liver and no 
further increase in intra-abdominal lymph nodes, but now 
demonstrating worsening left upper lobe consolidation, new 
and increasing pulmonary nodules, increased mediastinal 
and bilateral hilar lymph nodes of uncertain etiology. 
CEA remained stable at 5.9 ng/mL at this juncture. An 
endoscopic bronchial ultrasound was performed, and lymph 
node station 11L and station 7 sampling demonstrated non-
necrotizing granulomatous inflammation, consistent with 
sarcoidosis (Figure 4). In the view of the patient’s treatment 
with ICB, and lack of personal or family history of 
autoimmune disease, the consensus was that the patient had 
developed a SLR secondary to pembrolizumab, and ICB 
therapy was withheld. As the patient remained very well and 
without any respiratory symptoms or exercise limitation, 
in consultation with the pulmonary service, the patient was 
kept under close surveillance and did not receive therapy for 
granulomatous disease.

The patient remained well off all systemic therapy. His 
performance status remained excellent, and CEA remained 
stable between 5 and 6 ng/mL, and imaging demonstrated 
responding disease. He continued to have no respiratory 
symptoms, and restaging imaging showed ongoing 
disease response (Figure 5). However, after 8 months of 
surveillance off treatment, restaging imaging demonstrated 
new hypodense bi-lobar hepatic lesions (Figure 5), and 
increased bilateral supradiaphragmatic, abdominal and 
pelvic lymph nodes, with stable intrathoracic disease  
(Figures 6,7), concerning for possible progression of disease. 
The patient, however, remained asymptomatic, and his CEA 
remained stable. The case was discussed at our institutional 
multidisciplinary team meeting, and it was determined 
that based on the radiologic findings progression of disease 
was not distinguishable from an alternative diagnosis 
such as sarcoidosis, and the decision was made to pursue 
tissue biopsy of one of these sites of concern. Given its 
accessibility and safe access, a left inguinal lymph node was 
biopsied as a representative lesion, in place of pursuing a 
biopsy of the liver or other sites. Pathology demonstrated 
non-necrotizing granulomatous inflammation, consistent 
with sarcoidosis (Figure 8).

The patient is now 24 months since his last dose of ICB, 
and from the perspective of his malignancy we continue to 
observe a sustained clinical, radiological (Figures 5-7) and 
biochemical response, in the liver, despite no additional 
locoregional or systemic therapy. In addition, we observe 
radiological evidence of both pulmonary and extra-
pulmonary SLR, however he remains clinically well and 
devoid of any respiratory or other symptoms, and has not 
required initiation of immunosuppressive therapy for the 
SLR.

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

Discussion

Pulmonary-related irAEs are described with ICB, with acute 
interstitial pneumonitis being the most acute and serious of 
the known pulmonary toxicities, however there is a growing 
appreciation for pulmonary irAEs beyond pneumonitis. To 

Figure 1 Baseline CT scan demonstrating liver metastases, 
demonstrating liver metastases and no sarcoid-like changes. CT, 
computed tomography.

Figure 2 Colon adenocarcinoma (hematoxylin and eosin stain, 
×100).
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date, there have been fewer than 60 cases of sarcoidosis and 
SLRs attributable to checkpoint inhibitors in the literature. 
Those reported to date have most commonly been seen in 
patients with melanoma and non-small cell lung cancer, 
likely related to the frequency of ICB in these diseases, 
and they have been reported secondary to anti-PD-1, anti-

programmed death-ligand 1 (PD-L1), and anti-cytotoxic 
T-lymphocyte antigen-4 (CTLA-4) inhibitors, as well as in 
combinations of anti-CTLA-4 and anti-PD-1 inhibitors (4).

The clinical presentation of a SLR is variable. The 
time between initiation of immunotherapy and onset of 
SLRs reported in previous reported cases is variable, with 

Figure 3 Immunohistochemical staining of DNA mismatch repair proteins MLH1, MSH2, MSH6, PMS2 (×100). (A) MLH1: present. (B) 
MSH2: absent. (C) MSH6: absent. (D) PMS2: present.

Figure 4 Endobronchial ultrasound lymph node sampling. (A) Non-necrotizing granuloma, cell block (hematoxylin and eosin stain, ×100). (B) 
Non-necrotizing granuloma (PAP stain, ×200). PAP, Papanicolaou.
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Figure 5 CT scans demonstrating liver metastases (A), and later SLR in liver. (A) At baseline, demonstrating liver metastases and no sarcoid-
like changes (same as Figure 1). (B) Responding liver metastases on pembrolizumab, with no sarcoid-like changes. (C) Eight months off 
pembrolizumab, decreasing hepatic metastases represented by the yellow arrow, and numerous new subcentimeter hypodense nodules in the 
liver (SLR), represented by the yellow circles. (D) Twenty-four months off pembrolizumab with resolved liver sarcoid. Yellow arrows: liver 
metastases. Yellow circles: SLR. CT, computed tomography; SLR, sarcoid-like reaction.

Figure 6 CT scans demonstrating SLR in bilateral inguinal lymph nodes (biopsy proven). (A) On pembrolizumab. Yellow circles 
demonstrate the position of the inguinal lymph nodes bilaterally. (B) Eight months off pembrolizumab with increasing inguinal 
lymphadenopathy. (C) Twenty-four months off pembrolizumab; the yellow circles demonstrate resolving inguinal lymphadenopathy 
bilaterally. CT, computed tomography; SLR, sarcoid-like reaction.

Figure 7 CT scans demonstrating pulmonary sarcoid. (A) On pembrolizumab. The yellow circle demonstrates the area of new pulmonary 
consolidation. (B) Eight months off pembrolizumab with stable or mildly improving pulmonary sarcoid. (C) Twenty-four months off 
pembrolizumab; the yellow circle demonstrates improving pulmonary sarcoid. CT, computed tomography.
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reports of early reactions in less than 1 month (5) and later 
onset up to 43 months (6). Intra-thoracic involvement with 
pulmonary or lymph node findings are the most frequently 
identified sites, other sites have been observed including 

skin (5,7), bone (8), and extra-thoracic adenopathy (6). As 
demonstrated in this case report, radiologically it can be 
near impossible to definitively distinguish SLRs from disease 
progression (9), and clinical correlation with symptoms or 
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signs of disease progression, including tumor markers, may 
be of utility. Confirmation with tissue biopsy to evaluate the 
presence of granulomatous inflammatory changes, rather 
than active malignancy, is the definitive confirmatory test 
and should be considered if there is any ambiguity regarding 
the etiology of radiologic changes. Some published cases 
have highlighted situations where changes in systemic 
therapy were made due to interpretation of SLR radiologic 
changes as true progression of disease (10). Aside from 
progression of disease, other differential diagnoses include 
and other inflammatory processes (11), or potentially 
“nodal flare” which has been described in the neo-adjuvant  
setting (12), although the clinical index of suspicion for 
these processes was low in this case.

In general, international guidelines pertaining to the 
management of irAEs in many instances do not include 
algorithms specific to the management of SLRs associated 
with ICB. Based on the limited literature in this setting, 
there have been no reports to date of ICB-related SLRs 
which have been refractory to either discontinuation of 
the offending agent, or treatment with corticosteroids. In 
the case report described herein, following discontinuation 
of pembrolizumab, the disease course appeared to 
improve initially. However, 8 months after discontinuing 
pembrolizumab hepatic and intra-abdominal node 
involvement were identified, illustrating the waxing and 
waning course of a SLR, and furthermore demonstrating 
the often durable effects of ICB, even after a significant 

period off treatment after discontinuation for toxicity. In 
most reported cases, the SLR remained stable or improved 
after ICB discontinuation, and in most cases no further 
immunosuppressive therapy was commenced (4). Successful 
management with commencement of corticosteroids as 
the mainstay of treatment in irAEs remains the first-line 
treatment in patients who require treatment, however 
in some cases other immunosuppressive regimens were 
administered, namely combinations of hydroxychloroquine, 
methotrexate and infliximab (13-15). In a small minority 
of cases, the checkpoint inhibitor was continued (16). In 
the largest review of SLR cases to date, improvement or 
resolution was noted in 89% of cases, and the other 11% 
were stable, indicating that in general SLRs are manageable 
with multi-disciplinary team input to guide treatment (4).

Conclusions

In summary, we present herein in the case of a 26-year-old  
male with Lynch syndrome and metastatic MSI colon 
adenocarcinoma with an elevated TMB who received 
pembrolizumab and developed biopsy-proven pulmonary 
and extra-pulmonary sarcoidosis secondary to ICB, which 
masqueraded as progression of disease on imaging in 
both instances. The patient continues to have durable 
cancer control as well as stable SLR 24 months after 
discontinuation of ICB, and has not required immune 
suppressive therapy to manage this. This case highlights an 

A B

Figure 8 Left inguinal lymph node biopsy. (A) Granuloma (hematoxylin and eosin stain, ×100). (B) Granuloma (hematoxylin and eosin stain, 
×200).
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important clinical conundrum underscoring the need for 
awareness and recognition of this irAE, and in particular, 
recognition of its propensity to mimic disease progression.
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