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Abstract: Follicular dendritic cell sarcoma (FDCS) is a rare malignant neoplasm for which a standardized treatment approach has yet
to be established. The prevailing therapeutic strategy typically involves resection followed by adjuvant chemotherapy or radiation.
This case report details the long-term follow-up of a 59-year-old Chinese male diagnosed with gallbladder FDCS and liver metastases.
The patient received a combination therapy of sintilimab and anlotinib, resulting in a substantial partial response (PR) lasting for
a noteworthy duration of 30 months. Notably, this is the first documented instance of gallbladder FDCS with liver metastases being
treated with PD-1 antibody and antiangiogenic agents as first-line therapy. These findings suggest that this treatment regimen may offer
a potential therapeutic option for patients with gallbladder FDCS and liver metastases, with a duration of PR lasting up to 30 months.
Keywords: gallbladder follicular dendritic cell sarcoma, long-term follow-up, PD-1 antibody, antiangiogenic agents, first-line therapy,
partial response

Introduction

Follicular dendritic cell sarcoma (FDCS) is an exceedingly uncommon malignant cancer that was classified as
a neoplasm of histiocytic and dendritic cells. The crude incidence rate for FDCS is 1 case per 200,000 individuals
annually." Predominantly, FDCS manifests in extranodal sites (79.4%), with lymph nodes being implicated in only
approximately 15% of cases.” The malignancy commonly affects extranodal sites such as the spleen, liver, gastrointest-
inal tract, skin, lungs, mediastinum and soft tissues.>’ The occurrence of extra-nodal origin in the gallbladder is
exceedingly uncommon, with no reported cases thus far.

Due to the rarity of this malignant neoplasm, there is presently no established standard treatment for instances of
inoperable and metastatic FDCS, prompting the utilization of alternative therapies, typically encompassing comprehen-
sive approaches involving radiotherapy and chemotherapy. Nevertheless, these interventions are primarily palliative in
nature and have demonstrated limited efficacy in attaining favorable treatment outcomes. The coadministration of PD-1
antibody and antiangiogenic therapy has demonstrated favorable outcomes in the regression of tumors across diverse
solid malignancies, such as hepatocellular carcinoma, lung carcinoma and renal cell cancer.® ' Nonetheless, there is

a dearth of case reports documenting extended progression-free survival (PFS) in patients with gallbladder FDCS who
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underwent treatment with PD-1 antibody and antiangiogenic agents. In this study, we present a case of gallbladder FDCS
accompanied with liver metastases, wherein the patient was administered a first-line treatment comprising sintilimab in
conjunction with anlotinib. The aforementioned patient exhibited a 30-month PR, thereby substantiating the effectiveness
of this therapeutic intervention for gallbladder FDCS and underscoring potential therapeutic alternatives.

Case Report

A 59-year-old Chinese male was admitted to Zhejiang Provincial People’s Hospital due to recurrent paroxysmal upper
abdominal pain persisting for one month on December 31, 2020. The patient had a medical history of hypertension
spanning over five years, which was effectively managed through regular administration of amlodipine besylate. The
admissions examination revealed the lack of yellow discoloration in the skin and sclera, the absence of swollen
superficial lymph nodes and the absence of any abnormalities in the heart and lungs. The abdomen exhibited a flat
and soft appearance, without tenderness or rebound pain, and no evident masses. The liver and spleen were located under
the ribs with negative shifting dullness. There was no edema observed in both lower extremities, and the neurological
examination yielded normal results. The comprehensive laboratory blood work-up indicated an elevated enolase level of
30.7 ng/mL (within the normal range of 0—20 ng/mL). Tumor markers, including AFP, CEA, CA125 and CA199, were all
found to be negative. Liver function was found to be impaired, as indicated by elevated levels of ALT (182 U/L), AST
(74 U/L), y-GTP (654 U/L), and ALP (234 U/L). The PET/CT scan revealed abnormal morphology of the gallbladder,
characterized by the presence of a soft tissue mass exhibiting abnormally high fluorodeoxyglucose (FDG) metabolism.
Additionally, multiple low-density liver lesions, enlarged lymph nodes adjacent to major blood vessels, and increased
FDG metabolism in the hepatic hilar area, gallbladder vicinity, pancreatic head vicinity, and left iliac region were
observed (Figure 1A). In light of the aforementioned malignant lesions, the origin of the gallbladder may be substantial.
Subsequent to a liver mass needle biopsy, the presence of spindle cell proliferation accompanied by infiltration of
lymphoid and plasma cells was observed, along with partial cholestasis of the liver cells. Notably, endothelial or dendritic
cells were found to possess enlarged nuclei (Figure 2). Immunohistochemistry analysis revealed the following results:
CD23 (-), CK (pan) (£), CD21 (+), CD30 (-), Ki-67 (80%+), EBER (-), CD34 (-), ALK (-), s100 (-), HMB45 (-), CD3
(-), CD20 (-), EMA (-) (Figure 3). In conjunction with the findings from pathological examination and immunohisto-
chemical staining, the diagnosis conclusively indicated the presence of gallbladder FDCS with liver metastases.

Prior to treatment, the total tumor diameter of the target lesions measured 161.7 mm (Figure 4A1-A3, Table 1). The
Positron Emission Tomography (PET)/Computed Tomography (CT) results obtained in January 2021 revealed abnormal
gallbladder morphology, characterized by the presence of a soft tissue mass accompanied by an abnormal elevation in
FDG metabolism (SUVmax=23.2). Additionally, multiple intrahepatic low-density lesions were observed, exhibiting
increased FDG metabolism (SUVmax=20.9). Increased FDG metabolism was observed in multiple lymphatic enlarge-
ments in various locations, including the portal area, around the gallbladder, around the head of the pancreas
(SUVmax=25.9) and near the left common iliac blood vessel (SUVmax=2.9) (Figure 1A).

The patient underwent six cycles of combined therapy (sintilimab 200 mg D1, anlotinib 8 mg qd D1-D14 and
paclitaxel albumin 125 mg/m” D1, D8 every 3 weeks) from January 2021 to March 2021. After two cycles of combined
therapy, the patient achieved partial response (PR) based on CT evaluation, with a sharp decrease in total tumor diameter
to 76.3 mm (Figure 4B1-B3, Table 1). After undergoing two additional treatment cycles, the size of the mass lesion
continued to decrease, resulting in a reduction of total tumor diameter to 56.5 mm in April 2021 (Figure 4C1-C3). There
were no instances of severe nonhematological or delayed toxicities during the therapy. Subsequently, the patient
successfully completed 35 cycles of combined therapy, consisting of sintilimab 200 mg on Day 1 and anlotinib 8 mg
once daily from Day 1 to Day 14, repeated every 3 weeks as a sequential treatment. After undergoing a combined
therapeutic regimen consisting of 10 cycles, the PET/CT results obtained in September 2021 indicated that the
gallbladder exhibited no significant enlargement, the wall of the sac did not display uniform thickening, and there was
a slight increase in FDG metabolism (SUVmax=1.2). Additionally, the slightly low-density nodules were either lower or
comparable to the liver (SUVmax=3.0). Notably, no enlarged lymph nodes or abnormal elevation in FDG metabolism
were observed in the hepatic portal area, peripancreatic head, and retroperitoneum (Figure 1B). Total tumor diameter of
the target lesions continued to decrease (Table 1), reaching a measurement of 21.8 mm in July 2023 (Figure 401-03).
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Figure | PET/CT revealed focal hypermetabolism in the lesions corresponding to the nodules observed in the CT scans before and after the combined treatment. The PET/
CT scans conducted in January 5, 2021 (A) and September 23, 2021 (B).
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Figure 2 The results of hematoxylin-eosin staining on primary tumors. The liver mass aspiration biopsy revealed partial hepatocytes stasis, red-stained amorphous necrotic
foci, and spindle cell hyperplasia fibrous tissue with lymphoid and plasma cell infiltration. The original magnification of the image is 100%. 100%(A) and 200%(B).
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Figure 3 The presents representative immunohistochemical staining images of tissues. The cells exhibited positivity for CD21 (A) and Ki-67 (B). The original magnification

of the image is 100x.
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Figure 4 The lesions achieved partial response after 41 cycles of treatment in gallbladder FDCS patient by CT scan.

Throughout the administration of sintilimab in conjunction with anlotinib, the patients exhibited favorable tolerance
towards the combined therapeutic strategy. In the first two cycles, the patient had a mild rash that was treated with
loratadine. After 12 months, the patient developed hypertension, managed with amlodipine. Around 15 months into
treatment, the patient had subclinical hypothyroidism, which improved with levothyroxine therapy. These side effects
were grade Il according to CTCAE 5.0. The patient did not have any serious immune-related side effects. PR was
observed for a duration of up to 30 months subsequent to the administration of sintilimab and anlotinib (Figure 5).
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Table 1 The Course of Treatment and Relevant Efficacy

Cycles Treatment Tumor Diameters of Target Lesions (mm) Total Tumor Clinical
. R Diameters Efficacy
Gallbladder Liver Liver Pancreas .
. . i . (mm) Evaluation
Lesion Lesion Lesion Lesion
Area A Area B
Baseline Sintilimab + anlotinib 444 52.5 17.7 47.1 161.7 N/A
+ paclitaxel albumin
2 cycles 15.1 33.6 79 19.7 76.3 PR
4 cycles 10.5 25.3 6.2 14.5 56.5 PR
8 cycles Sintilimab + anlotinib 11.8 234 0 13.8 49.0 PR
10 cycles I 21.5 0 12.3 44.8 PR
14 cycles 9.2 18.2 0 1.4 388 PR
16 cycles 8.6 17.7 0 0 26.3 PR
20 cycles 83 14.5 0 0 228 PR
24 cycles 9.4 12.3 0 0 21.7 PR
27 cycles 10.1 13.1 0 0 232 PR
31 cycles 10.5 13.0 0 0 235 PR
35 cycles 14.8 12.1 0 0 26.9 PR
37 cycles 12.3 10.8 0 0 23.1 PR
39 cycles 12.7 10.4 0 0 23.1 PR
41 cycles 1.7 10.1 0 0 21.8 PR

Notes: Sintilimab + anlotinib + paclitaxel albumin, sintilimab 200 mg D1 + anlotinib 8 mg qd DI-D14 + paclitaxel albumin 125 mg/m? DI, D8; Sintilimab + anlotinib,
sintilimab 200 mg D1 + anlotinib 8 mg qd DI-D 4.

Discussion

To the best of our knowledge, this is the first documented instance of a patient with primary gallbladder FDCS with liver
metastases, and also offers a long-term follow-up of the effectiveness and safety of combining PD-1 antibody and
angiogenic agents (Figure 5).
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Figure 5 Timeline scheme depicted the major clinical events experienced by the patient since initial diagnosis.

OncoTargets and Therapy 2024:17 https: 291

Dove!


https://www.dovepress.com
https://www.dovepress.com

Yan et al Dove

FDCS is an infrequent malignancy characterized by follicular dendritic cell differentiation, initially documented and
designated in 1986." The distinction can be made on the basis of both cytomorphology and immunophenotype for the
differential diagnosis of gallbladder cancer and gallbladder FDCS. Most gallbladder adenocarcinomas of epithelial origin
have an ulcerated or cauliflower-like appearance. Microscopically, malignant glands are diffuse in a dense fibroproli-
ferative stroma, and synaptophysin- and chromogranin-positive neuroendocrine cells are common in adenocarcinomas.
Positive expression of CK7, MUCI1, CEA, CA19-9 and CK20 are typical immunohistochemical findings in gallbladder
cancer of epithelial origin."' The typical pathological characteristics of FDCS are spindle- or oval-shaped cells arranged
in storiform, whorl-like, or fascicular patterns, individual tumor cells exhibit pale eosinophilic and fibrillar cytoplasm,
and some lymphocytes infiltrate the tumor. The nuclei are hyperchromatic and spindle- or oval-shaped with clear
nucleoplasm. Typically, the diagnosis of FDCS necessitates the immunohistochemical staining of one or more FDC
markers, namely CD21, CD23 and CD35. These markers are commonly found to be immunohistochemically positive in
the majority of FDCS specimens.'? Additionally, CXCL13 is often positive but lacks complete specificity and exhibits
a higher Ki-67 proliferation index.'*'* However, it is important to note that the diffuse-positive diffusion of FDCS
markers CD21, CD23 and CD35 may not always be observable. In our specific case, immunohistochemical staining of
FDCS patient specimens revealed positivity for CD21 and negativity for CD23 and CD35, along with a Ki-67
proliferation index of 80%. It is worth noting that primary gallbladder FDCS cases have not been previously documented.

The absence of a treatment protocol for FDCS is attributed to its low occurrence rate. In cases of localized FDCS, the
prevailing approach involves surgical removal, potentially accompanied by adjuvant chemotherapy and/or radiation
therapy.'? However, due to the patient’s extensive metastasis affecting the intraabdominal lymph nodes and liver, radical
surgery is deemed inappropriate. In recent times, the advent of novel pharmaceuticals has significantly transformed the
established treatment paradigm for various malignancies, including targeted therapy and immunotherapy.

Immune checkpoint inhibitors (ICIs) block inhibitory signals, thereby stimulating T cell activation and enhancing
anti-tumor immune responses, has resulted in sustained clinical improvements and potential cures for a significant
portion of patients.'”> PD-1 is a kind of T cell inhibitory molecule that interact with its ligands PD-L1 and PD-L2. Clinical
trials have demonstrated the efficacy of PD-1/PD-L1 antibodies in the treatment of various of tumors, including
melanoma, renal cell carcinoma (RCC), and non-small cell lung carcinoma (NSCLC). Furthermore, PD-1 antibodies
have shown promise in treating tumors characterized by high microsatellite instability (MSI), mismatch repair (MMR)
deficiency, and high tumor mutation burden (TMB).!” This groundbreaking approach has transformed the landscape of
cancer immunotherapy, establishing it as an integral component of cancer management in conjunction with traditional
modalities such as surgery, chemotherapy and radiation therapy.

PD-L1 staining has been found to exhibit positivity in a range of 50-80% of FDCS cases, thus providing a rationale
for the utilization of immunotherapy in patients with FDCS. A study involving 54 assessable cases revealed that 13%
displayed positive PD-L1 expression.'® Furthermore, three FDCS patients examined exhibited overexpression of PD-
L1."7 These investigations collectively suggest that immunotherapy may serve as a viable treatment option for FDCS.
Additionally, Another study documented the successful treatment of two FDCS patients who received nivolumab and
ipilimumab, while two other patients experienced symptom stability and significant improvement within 8—12 weeks of
initiating treatment.'® Furthermore, it should be noted that a patient diagnosed with primary small bowel FDCS received
sintilimab and gallonvatinib as a third-line therapy, resulting in a PFS of 7 months.” However, it is important to
acknowledge that there is currently less evidences supporting the efficacy and safety of PD-1/PD-L1 antibody as a first-
line treatment for FDCS. Recently, primary spleen FDCS with multiple peritoneal metastases was treated with sintilimab
plus chemotherapy as first-line treatment achieving PR and a relatively long PFS of 17 months."’

Combination therapy has been shown to be more effective in treating a variety of tumors. For instance,
IMPOWER150 demonstrated that a combination of chemotherapy, anti-angiogenic targeted therapy, and ICIs produced
positive outcomes in advanced lung cancer with liver metastasis.>’ Several studies have shown that the combination of
anti-angiogenic targeted drugs and ICIs can achieve a synergistic effect, significantly prolonging the survival time of
patients with primary liver cancer.*® Angiogenesis plays a significant role in the pathogenesis of tumors, facilitating
tumor proliferation and metastasis. Consequently, antiangiogenic drugs have demonstrated clinical efficacy in diverse
solid cancers, including colorectal cancer, hepatocellular carcinoma and renal cell carcinoma.>' >* Nonetheless, the
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effectiveness of these drugs as monotherapy remains constrained. Research indicates that anti-angiogenic drugs exhibit
a synergistic effect when combined with PD-1/PD-L1I antibodies. The findings from the IMBravel50?° and KEYNOTE
426> trials indicate that the utilization of this combination therapy can confer a survival benefit and ensure safety,
consequently altering the selection of initial treatment. This particular combination therapy possesses the ability to
augment the recruitment of T cells through the normalization of tumor blood vessels.”2® Therefore, the implementation
of combination therapies has demonstrated notable efficacy against various tumor types.

Considering the unfavorable characteristics of our FDCS patient, such as a significant tumor burden, impaired liver
function, low PS score and limited options for initial treatment, the approval of sintilimab in China for the management
of relapsed or refractory classical Hodgkin lymphoma patients provides a potential therapeutic option.>” Anlotinib has
been authorized for the treatment of patients diagnosed with acinar soft tissue sarcoma, clear cell sarcoma, and other
recurrent advanced soft tissue sarcomas.>*>! After fully informing the patient of their condition, the patient received
a combination of sintilimab, anlotinib and paclitaxel albumin every 3 weeks as the initial therapeutic approach following
comprehensive discussion and evaluation. Following two cycles of this treatment regimen, the patient’s abdominal CT
scan revealed a reduction in liver lesions, as well as significant shrinkage in gallbladder lesions and lymph nodes
compared to previous scans. After six cycles of treatment, a subsequent abdominal CT scan demonstrated further
reduction in gallbladder lesions, lymph nodes, and liver lesions compared to previous scans, with no presence of focal
hypermetabolism (Figure 4). The patient discontinued the use of paclitaxel albumin and instead received maintenance
therapy with sintilimab plus anlotinib. Throughout the treatment, the patient’s condition was regularly assessed.
Abdominal CT scans did not reveal any focal hypermetabolism, indicating that the disease did not advance. Moreover,
the patient achieved a relatively long PR lasting 30 months. Our report highlights the potential of this treatment approach
for patients with gallbladder FDCS, and it is worth noting that our patients did not report any significant discomfort while
following this protocol.

Since the molecular aspects of this rare disease remain largely unknown, there is a lack of studies on the mechanism
of targeted or immunotherapy on FDCS. The infiltration and functional activity of immune cells within the tumor
microenvironment are significant prognostic indicators for predicting treatment response.’”>> Further efforts are still
required to translate whose markers into the clinical setting and to more accurately identify patients who will benefit from
immunotherapy. The patient pathologic manifestations showed lymphocytic infiltration, which may have contributed to
the improved efficacy of the PD-L1 antibody in this case. Consensus predictors of immunotherapy efficacy include PD-
L1 expression levels, TMB and MSI status.

There are several limitations to this case study. However, this lack of evidence is further compounded by the limited
number of reports on combination therapies involving FDCS, insufficient data on treatment efficacy, and the absence of
next-generation sequencing (NGS) in this particular case. Tumor-related markers mainly included TMB, MSI and
MMR."> Generally, high-MSI is correlated with a stronger immune response and patients with high-TMB are more
likely to benefit from ICIs.'> High-TMB assessed by targeted NGS was significantly associated with improved benefit
from anti-PD-1/PD-L1 therapies among patients with cancers.”® In this case, the reason for not performing the test was
due to specimen limitations and the additional financial burden that NGS for TMB testing would impose on patients. The
integration of NGS methodologies has the potential to facilitate the identification of efficacious therapeutic interventions
in the future. It remains uncertain whether the high levels of PD-L1 expression and NGS in FDCS are essential for the
response to these drugs.

Conclusion

To the best of our knowledge, this is the first documented instance of a patient with primary gallbladder FDCS with liver
metastases, and also offers an assessment of the effectiveness and safety of combining PD-1 antibody and angiogenic
agents. Notably, the patient exhibited a relatively prolonged PR lasting up to 30 months during the longitudinal follow-
up. This case introduces a novel treatment option that warrants further investigation and validation through additional

clinical trials.
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