
C A S E  R E P O RT

Long-Term Survival Following Cladribine 
Containing Pretransplant Regimen for Autologous 
Hematopoietic Stem Cell Transplantation in 
Disseminated Interdigitating Dendritic Cell 
Sarcoma: A Case Report and Literature Review
Pan Zhou 1, Lu Nie1, Rongjun Ma1, Xiaoyan Wang2, Guangyin Wu3, Zunmin Zhu 1, Xiaoli Yuan1

1Department of Hematology, Henan Provincial People’s Hospital, People’s Hospital of Zhengzhou University, Zhengzhou, 450003, People’s Republic of 
China; 2Department of Pathology, Henan Provincial People’s Hospital, People’s Hospital of Zhengzhou University, Zhengzhou, 450003, People’s 
Republic of China; 3Department of Radiotherapy, Henan Provincial People’s Hospital, People’s Hospital of Zhengzhou University, Zhengzhou, 450003, 
People’s Republic of China

Correspondence: Xiaoli Yuan; Zunmin Zhu, Email yuanxiaoli@126.com; zhuzm1964@163.com

Abstract: Interdigitating dendritic cell sarcoma (IDCS) is an exceedingly rare hematological neoplasm arising from dendritic cells that 
presents significant diagnostic and therapeutic challenges, particularly in cases of disseminated disease. Here, a 33-year-old woman 
presented with discomfort of the left pharynx accompanied by nasopharyngeal and cervical mass for 3 months. The histopathology 
confirmed the diagnosis of IDCS as the neoplastic cells were spindle or ovoid in shape, forming fascicles or whorls, and were positive for 
S-100, vimentin and CD163 but negative for CD21, CD23, CD35 and CD1a. The patient underwent autologous hematopoietic stem cell 
transplantation (auto-HSCT) after achieving partial remission (PR) from six courses of chemotherapy based on the ABVD regimen and 
one cycle of radiotherapy. Encouragingly, the mass disappeared after cladribine containing regimen pretreated auto-HSCT and the patient 
has been in complete remission (CR) state for over 5 years. Therefore, the long survival of this patient might suggest that ABVD regimen 
with a sequential cladribine-containing preparative regimen prior to auto-HSCT may improve the prognosis of disseminated IDCS. 
However, this represents only a single-case experience, and further studies with larger sample sizes are required for validation. 
Keywords: disseminated interdigitating dendritic cell sarcoma, autologous hematopoietic stem cell transplantation, ABVD regimen, 
cladribine, survival

Introduction
Interdigitating dendritic cell sarcoma (IDCS) is an exceedingly rare and highly invasive hematopoietic neoplasm that mainly 
originates from interdigitating dendritic cells (IDCs). To date, few cases of IDCS have been reported, and knowledge of this 
disease is limited.1,2 Due to the rarity of IDCS, there is no consensus on a standard treatment strategy and current treatments are 
disappointing. Usually, surgical resection or radiotherapy has a role in the treatment for localized IDCS, whereas chemotherapy 
is preferred in disseminated IDCS.3 In this study, we successfully treated a patient who was diagnosed with disseminated IDCS 
without recurrence for over 5 years using the ABVD chemotherapy regimen in combination with cladribine containing regimen 
pretreated autologous hematopoietic stem cell transplantation (auto-HSCT) and report as follows.

Case Presentation
Clinical History
A 33-year-old pregnant woman presented to the Otolaryngology Department of our hospital with a 3-month history of 
left pharynx discomfort accompanied by nasopharyngeal and cervical mass. Physical examination revealed lychee-like 
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neoplasms in bilateral middle nasal passages, and a palpable mass of approximately 4 cm × 5 cm in the left neck, which 
was tough, smooth, and inflexible, with significant tenderness. Laryngoscopy showed a large amount of off-white 
caseating deposition in the nasopharynx, blocking both sides of the posterior nostril. Histologic sections of the neoplasm 
showed diffuse replacement of the normal architecture by a spindle or ovoid cells. The atypical cells were arranged in the 
form of fascicles or whorls. Further immunohistochemistry was performed and proved that the tumor cells were strongly 
and diffusely positive for S-100, vimentin and CD163, and negative for CD21, CD23, CD35 and CD1a. Those 
immunohistochemical features excluded follicular dendritic cell sarcoma (FDCS) and confirmed IDCS diagnosis 
(Figure 1).

The patient visited our department on the 11th day after cesarean section. Her blood test showed as following: WBC 
8.09×109/L, RBC 4.9×1012/L, Hb 84 g/L, PLT 265×109/L and β-2 microglobulin 2.7 mg/L. Her EBV-DNA load was 
increased at 1.78E+03 IU/mL. The PET-CT scan exhibited enhanced fluorodeoxyglucose (FDG) metabolism activity in 
an irregular soft tissue mass in the left nasopharynx involving bilateral oropharynx, which was consistent with the 
appearance of sarcoma. Besides, multiple enlarged lymph nodes were found in the bilateral neck and left supraclavicular 
region and retroperitoneum, and slightly lower-density nodules were suspected in the tail of the pancreas. These above 
sites also showed high FDG uptake and were considered sarcoma metastasis (Figure 2). Bone marrow biopsy revealed no 
significant abnormality. Thus, the patient was finally diagnosed as disseminated IDCS.

Treatment Process
The patient was initially treated with a GDP regimen (gemcitabine 1.2 g, oxaliplatin 150 mg, and dexamethasone 15 mg) 
but had no obvious response. Subsequently, we changed the treatment with ABVD (epirubicin 50 mg, bleomycin 15 mg, 
vinorelbine 40 mg, and dacarbazine 500 mg) combined with dexamethasone (15 mg) regimen for 4 courses. Surprisingly, 
the patient achieved partial remission (PR) with the smaller tumor and disappearance of some enlarged lymph nodes. 
Thereafter, we repeated the administration of the ABVD regimen combined with asparaginase (3750 IU) for 2 courses, 

Figure 1 Biopsy pathology of the nasopharyngeal tumor. (A) (HE 400x) Diffuse short spindle or round tumor cells were arranged in fuzzy bundles with neutrophils and 
eosinophil infiltration. The nuclei of tumor cells had light chromatin, slight folds, and occasional furrows with small nucleoli. (B) (200×) Immunohistochemistry showed that 
the tumor cells were strongly and diffusely positive for S-100, Ki67 and CD163, and negative for CD21, Langerin and CD1a.
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followed by 1 cycle of radiotherapy. The curative effect of above mentioned chemoradiotherapy was evaluated as PR by 
PET-CT. Specifically, the soft tissue on the left wall of the nasopharynx seemed to be disappeared with slightly thickened 
mucosa, which displayed no obvious increase in FDG metabolism. Lymph nodes on the left neck were shrinked with 
reduced FDG uptake compared to pretreatment.

Afterward, the patient underwent autologous hematopoietic stem cell transplantation (auto-HSCT). Arabinoside 
chemotherapy plus granulocyte colony-stimulating factor (G-CSF) were used to mobilize peripheral blood stem cells 
(PBSCs), and the subsequent pretreatment scheme of auto-HSCT was as follows: cladribine 7.6 mg/d (−7~−3d), 
cytarabine 3 g/d (−7~−6d), busulfan 164 mg/d (−5~−2d). The patient received 28.3×106/kg CD34+ cells and 
17.76×108/kg mononuclear cells (MNCs). Granulocytes and platelets were engrafted on days 11 and 13. On the 
20th day after transplantation, routine blood test showed WBC 3.11×109/L with NEUT 1.99×109/L, Hb 81 g/L, PLT 
158×109/L. Urinalysis, hepatic and renal function test results were within normal limits. In addition, hepatitis B virus 
DNA and Epstein–Barr virus DNA were negative.

Survival Outcome
Three months after transplantation, the patient eventually achieved CR by PET-CT evaluation, which showed disap
pearance of the nasopharyngeal mass and normal metabolism of the left supraclavicular lymph node and mesentery 
(Figure 3). Encouragingly, this patient has now obtained over 5 years of disease-free survival by annual follow-up.

Discussion
Dendritic cells (DCs) are the immune system’s accessory cells, which functions as the key factor in antigen capture, 
presentation, and immune response and regulation.4,5 IDCs are a type of dendritic cells (DCs) originated from 
hematopoietic precursors and are mainly located in the T-zone of lymphoid organs. Their primary functions are antigen 
capture, presentation, and immune response and regulation.6 IDCS is an extremely rare, aggressive and highly fatal 
malignant proliferative disease with spindular to ovoid cells similar to the IDCs phenotype. It is generally believed that 

Figure 2 The whole-body imaging of PET-CT at initial diagnosis on 2017-10-8. (A) Irregular soft tissue mass could be seen in the left nasopharynx, with the length and 
diameter of about 50mm, increased radioactive uptake, SUVmax29.43, involving bilateral oropharynx, disappeared pharyngeal crypt, and narrow pharyngeal cavity. (B) 
Increased FDG uptake were revealed in multiple enlarged lymph nodes involved the bilateral neck (SUVmax29.75) and left supraclavicular area (SUVmax28.53). (C) Foci of 
high FDG uptake were shown in pancreas (SUVmax4.11), mesentery and intestinal wall (SUVmax18.96).
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IDCS originated from IDCs, whereas some recent studies suggest that IDCS may be transdifferentiated from lymphoid or 
myeloid tumors.7–9

At yet, the diagnosis of IDCS is still challenging because of its nonspecific clinical presentation and confusing 
cytomorphologic and immunohistochemical features.2 IDCS generally occurs in adults with male predominance and 
usually present with painless localized lymphadenectasis (especially cervical lymph node involvement). Other manifes
tations like systemic symptoms including fever, weight loss, fatigue or night sweats are rarely reported. One-third of 
IDCS have extranodal involvement and the common sites of extranodal invasion are nasopharynx, liver, skin, gastro
intestinal tract (GIT), bladder, nervous system.10–12 Microscopically, most neoplastic cells are spindle or ovoid, forming 
diffuse, fascicular, whorled, or storiform structures surrounded by small lymphocytes, plasma cells, or other inflamma
tory cells. The neoplastic cells show abundant and slightly eosinophilic cytoplasm, with unclear cell boundaries, oval or 
irregular central nuclei, chromatin dispersed in vacuoles, thin nuclear membrane and eosinophilic nucleolus. The main 
immunohistochemical characteristics of IDCS are positive staining for S-100, vimentin, with weak and variable CD68 
expression and negative staining for CD21, CD23 and CD35, which are markers of FDCs. They are characterized by 
variable staining for CD45RO, CD4, CD43, CD163 and SMA and negative staining for Melan-A, HMB-45, cytokeratin, 
epithelial membrane antigen (EMA), CD30, CD34, ALK, langerin, B cell markers, T cell markes and myeloperoxidase 
(MPO).13–16 The Ki-67 labeling index is usually low (10–20%) though more aggressive proliferation.1

The etiopathogenesis of IDCS is yet to be elucidated. Epstein–Barr virus (EBV) and human herpes virus (HHV) 8 
infection were usually considered useless for the disease.17,18 However, the patients with IDCS attending our hospital 
was diagnosed with EBV infection at her first visit. Whether this is related to lower immunity in the third trimester or 
opportunistic infections remains to be further studied. It is worth noting that about 20% IDCS cases have immunosup
pression and other hematological or nonhematological malignancies.2 Several studies have shown that IDCS may 
transdifferentiate from mature B-cell lymphoma (follicular lymphoma and CLL/SLL) in consideration of the same 
molecular alterations (BCL-2/IgH translocation) and monoclonal immunoglobulin heavy-chain gene (IgH gene) 
rearrangement.19,20 It has also been considered that IDCS may be directly related to the BCL-2 gene.21 Other genetic 

Figure 3 A follow-up PET-CT after three months of auto-HSCT on 2019-2-13 (left) compared to 2018-10-19 (right) before transplantation. (A) After treatment, the mass in 
the left nasopharynx was complete disappeared and bilateral nasopharyngeal was symmetrical with no abnormal FDG uptake. (B) The enlarged lymph nodes in the left neck, 
left supraclavicular and mesenteric regions were shrunk to normal size with no obvious metabolism.
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alterations like MYC gene translocation, BRAF-V600E, ARID2, TET2, TP53 mutations, RAS-BRAF signal transduction 
(NF1 mutation) and NF-κB activation (TNFAIP3) are also reported associated with this transdifferentiation.9,22–25

Although IDCS prognosis is known to be aggressive, no standard strategy has yet been developed because of its 
infrequency. Generally, localized disease was found to be related with a better prognosis, while the young age, measuring 
more than 5 cm in diameter, disseminated lesions involvement indicated a poor outcome of patients.10 The main 
treatments of IDCS include surgical management, radiotherapy, chemotherapy and targeted therapy. Complete surgical 
resection is preferred for patients with localized IDCS. Adjuvant chemotherapy or radiotherapy after surgery is usually 
not needed for its ineffectiveness.2,18 Chemotherapy is usually recommended for patients with disseminated IDCS. The 
most frequently used regimens are CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone), ABVD (doxorubi
cin, bleomycin, vinblastine, dacarbazine). Other reported regimens include ESHAP (etoposide, methylprednisolone, 
cytosine arabinoside, platinum), DHAP (dexamethasone, cisplatin, high-dose cytarabine), EPOCH (etoposide, predni
sone, vincristine, cyclophosphamide, doxorubicin), ICE (ifosfamide, carboplatin, etoposide), gemcitabine/docetaxel, 
Alkylating agent/platinum/anthracycline combinations with methotrexate, etoposide, L-asparaginase or bleomycin com
binations of cisplatin, epirubicin, and high-dose methotrexate, among others.2,26,27 Of these regimens, the ABVD 
regimen has proven to be an effective treatment for IDCS.28–30 However, the efficacy of other regimens is not very 
satisfactory. In this case, during the first visit the patient had extensive metastasis, and the therapeutic effect of the GDP 
regimen was not desired. After 4 courses of chemotherapy based on the ABVD regimen, the patient achieved PR. 
Therefore, the ABVD regimen is effective in the treatment of IDCS.

In addition to the treatment strategies mentioned above, stem cell transplantation (including autologous and allogeneic 
stem cell transplant) had been reported for IDCS, although the number of reported cases is limited. Thereinto, autologous 
stem cell transplant has been reported mostly.2 Considering that the patient at our center was relatively young with distant 
spread but no bone marrow invasion and had not achieved CR after 7 courses of chemotherapy (1 GDP+6 ABVD) and 1 
course of radiotherapy, we chose auto-HSCT after a comprehensive evaluation. High-dose conditioning regimens for 
eradicating resistant tumor and making room for the stem cell allografts prior to autologous transplantation are critical to 
patients’ clinical outcomes. So far, there is no standardized conditioning regimen for IDCS. The lymphoma pretreatment 
regimen BEAM (BCNU, cytarabine, etoposide and melphalan) was the mostly reported chemotherapy.27 Unfortunately, 
outcomes remain poor in disseminated patients undergoing autologous stem cell transplantation after BEAM high-dose 
chemotherapy.31 Since IDCS is a bone marrow hematopoietic stem cell-derived tumor, we tried to choose a myelogenous 
malignancies pretreatment regimen containing cladribine, cytarabine, and busulfan. Cladribine is a deoxyadenosine 
analog resistant to adenosine deaminase (ADA), which has broad-spectrum activity against lymphocytes and myeloid 
cells.32 The use of bifunctional DNA alkylating agent busulfan-based conditioning is also extending rapidly to 
hematopoietic stem cell transplantation (HSCT) for lymphoid malignancies.33 This conditioning regimen received by 
this patient has resulted in a good myeloablative effect without serious adverse reactions. This patient showed a fast 
neutrophils and platelets engraftment and fortunately achieved CR after transplantation. The patient receives regular 
checkups in the outpatient department and has now obtained a disease-free survival over 5 years. The pooled analysis by 
Shi et al showed that patients with diffused lesion had median PFS of 3 months and a median OS of 9 months.11 

Recently, Fugere et al reported that IDCS patients with metastatic disease at diagnosis had a poor prognosis with 
a median OS of 5 months.34 To our knowledge, this disseminated IDCS patient attended at our center achieved a quite 
long survival. Therefore, we speculate that the use of conditioning therapy containing cladribine, cytarabine, and 
busulfan prior to auto-HSCT could improve the prognosis of these patients.

This study has some limitations. First, cladribine has been reported to lead cell death by interfering with DNA repair, 
induce cell apoptosis by both caspase-dependent and caspase-independent mechanisms, prevent DNA methylation, 
synergize with cytarabine, exhibit antitumor immunity.35,36 The precise mechanism underlying the successful outcomes 
achieved by the cladribine-containing pretransplant strategy in this case remains unclear. Second, the high economic 
burden is indeed an important factor influencing patients’ choice of cladribine-containing regimens. Third, immune 
checkpoint inhibitors like anti-PD-1 monoclonal antibodies might be promising in patients with FDCS.37 Although we 
have not attempted this immunotherapy approach, a previously reported IDCS patient appears to be unresponsive to 
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treatment with PD-1 inhibition.38 Finally, since this represents only a successful case report, further studies with larger 
sample sizes will be required to validate our therapeutic experience.

In conclusion, the long-term survival of the case in our center might indicate that the ABVD regimen is effective for 
disseminated IDCS patients, while further cladribine, cytarabine, and busulfan as a preparative regimen before auto- 
HSCT for patients without CR could result in better prognosis. Therefore, further studies with larger IDCS case series are 
needed to verify these preliminary findings.
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