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Background
Desmoplastic small round cell tumor (DSRCT) is a rare and 
aggressive form of sarcoma. Because of its rarity, the disease 
was recognized only recently in 1989.1 Since then, a handful 
of small-to-medium-sized retrospective studies have been 
conducted,2-4 and the overall incidence of DSRCT is esti-
mated at approximately 0.2 to 0.5 cases/million people. The 
peak age of incidence is 20 to 24 years old, and it predomi-
nantly occurs in males.5 Clinically, these tumors usually pre-
sent as multiple peritoneal soft tissue masses. Most patients 
have advanced disease at presentation, and approximately 

60% of patients initially present with extra-abdominal metas-
tases.2,6,7 Histologically, DSRCT is characterized by nests of 
small, round, blue cells with a desmoplastic stroma,8 and 
molecularly, these tumors show a characteristic translocation, 
t(11;22) (p13;q12), with fusion of the EWSR1 and WT1 
genes.9-11 Other heterogeneous genetic alterations have been 
reported, but no actionable targets have been established.12

The disease is frequently detected at an inoperable stage, 
and complete resection is not feasible in many cases.2,7 
Favorable initial responses to combination chemotherapy, 
such as alkylating agent-based regimens, are not durable. A 
multimodal approach including combination chemotherapy, 
aggressive surgical resection, radiotherapy, and hyperthermic 
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ABSTRACT

BACkgRounD: A multimodal approach is the standard treatment for desmoplastic small round cell tumor (DSRCT); however, many patients 
are diagnosed with inoperable disease, which leaves chemotherapy as the only treatment option. There are limited data on the effectiveness 
of palliative chemotherapy, especially when used after first-line treatment. Here, we evaluated the clinical outcomes of patients with DSRCT 
treated with multiple lines of chemotherapy.

METhoDS: We reviewed medical records of 14 patients with pathologically confirmed DSRCT at Asan Medical Center between 2004 and 
2018.

RESulTS: The median age at diagnosis was 25, with males comprising 92.9% of patients. All patients had inoperable disease at presenta-
tion and received chemotherapy as the initial treatment. Four patients (28.6%) were treated with surgery, and complete resection was 
achieved in 1 patient. Median overall survival (OS) was 23.9 months, and 1-, 2-, and 3-year survival rates were 92.9%, 48.6%, and 19.5%, 
respectively. In patients receiving first- (N = 14), second- (N = 10), and third-line (N = 8) chemotherapy, median time-to-progression was 
9.9, 3.5, and 2.5 months, respectively, and the disease control rates were 100%, 88.9%, and 75.0%, respectively. Factors associated with 
longer OS in the univariable analysis were ⩽2 metastatic sites at presentation (27.0 vs 14.7 months; P = .024) and surgery with intended com-
plete resection (43.5 vs 20.1 months; P = .027).

ConCluSionS: Although advanced DSRCT may initially respond to chemotherapy after first-line treatment, the response becomes less 
durable as the disease progresses. Individualized treatment decisions focused on palliation should be made.
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intraperitoneal chemotherapy (HIPEC) has been reported in 
the literature, showing clinical benefits in the management of 
DSRCT.2,13,14 However, the survival outcomes of these 
patients are still poor, with a reported median overall survival 
(OS) of less than 3 years and with long-term, disease-free sur-
vival unlikely to be achieved in many cases because of recur-
rence and/or disease progression.3,7 In these patients, palliative 
chemotherapy often becomes the only viable treatment option. 
Currently, there is limited information on the effectiveness of 
palliative chemotherapy, especially after first-line treatment. 
Here, we analyzed the treatment response and survival out-
comes of patients with DSRCT treated in our institution with 
an emphasis on the effectiveness of multiline chemotherapy.

Methods
Patients

Medical records of patients who were pathologically diagnosed 
with DSRCT between 2004 and 2018 at Asan Medical Center, 
a tertiary referral center in Seoul, South Korea, were identified 
and reviewed. All patient data were retrieved from the retro-
spective sarcoma registry maintained by the Center for Cancer 
Data Management of the Asan Cancer Institute, which extracts 
de-identified research data from the hospital electronic medi-
cal records. Patients who were under 18 years of age were 
excluded because the retrospective registry used in this study 
did not include pediatric records. Treatment response was 
assessed according to the revised Response Evaluation Criteria 
in Solid Tumors version 1.1 (RECIST 1.1). This study was 

approved by the institutional review board of Asan Medical 
Center (approval number: #2018-0751) and was performed in 
accordance with the ethical standards of the institutional 
research committee and the Declaration of Helsinki.

Statistical analysis

Baseline characteristics were analyzed using descriptive meth-
ods. Overall survival was defined as the time period from the 
date of diagnosis to the date of death from any cause. 
Progression-free survival (PFS) for each line of chemotherapy 
was defined as the time period from the date of the start of 
each line of chemotherapy to the date of disease progression or 
death from any cause, whichever occurred first. Time-to-
progression (TTP) was defined as the time period from the 
date of the start of each line of chemotherapy or the date of 
surgery to the date of disease progression. Survival outcome 
estimation and univariable risk factor analysis were performed 
using the Kaplan-Meier method. A P-value < .05 was consid-
ered to indicate statistical significance. All analyses were per-
formed using R version 3.5.3 (R Foundation for Statistical 
Computing, Vienna, Austria).

Results
Patient characteristics

A total of 14 patients who were pathologically diagnosed with 
DSRCT were identified and included in the analysis (Figure 1). 
The median follow-up duration was 17.4 months (range, 

Figure 1. Representative histopathological findings from a resected specimen. (A) Nests of small round cells intermingled with desmoplastic stroma 

(H&E, ×200). (B-D) Immunostaining showing the expression of (B) WT-1, (C) desmin, and (D) cytokeratin in the tumor cells, supporting the diagnosis of 

desmoplastic small round cell tumor (×400).
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8.9-49.0). Of the 14 patients, 13 (92.9%) were men. The median 
age at diagnosis was 25 years (range, 19-39). All 14 patients had 
unresectable disease at presentation, and 10 patients (71.4%) 
had extra-abdominal disease. The most commonly involved 
sites were the lymph nodes (13 patients, 92.9%) and the perito-
neum (12 patients, 85.7%). Baseline patient characteristics are 
shown in Table 1.

Treatment overview

Treatment details are summarized in Table 2. All patients 
received chemotherapy as the initial treatment after diagnosis, 
except for one patient who received palliative colostomy before 
pathologic diagnosis. Four patients (28.6%) underwent surgery 
during the course of treatment; all surgeries were preceded by 
chemotherapy. Among those 4 patients, the median number of 
surgeries per patient was 1.5 (range, 1-4). Surgery with the 
intent of macroscopic complete resection was performed in 2 
patients. Complete resection was achieved in one patient, and 
this patient proceeded to receive adjuvant chemotherapy. 
Another patient had residual small metastatic lymphadenopa-
thies and proceeded to second-line chemotherapy after watch-
ful waiting until definite disease progression was observed. 
Remaining 2 patients underwent palliative surgery to alleviate 
debilitating symptoms caused by intra-abdominal masses.

The median TTP from surgery to disease progression was 
7.4 months (95% confidence interval [CI], 0.5-not estimated 
[NE]). The 2 patients with the longest TTP were those  
who underwent surgery attempting complete resection 
(Supplementary Table S1).

Chemotherapy effectiveness

In all 14 patients, the first-line chemotherapy regimen was 
alkylating agent-based P6 protocol which combined vincris-
tine, doxorubicin, cyclophosphamide, ifosfamide, and etopo-
side.15,16 The disease control rate (DCR) and overall response 
rate (ORR) to first-line chemotherapy were 100% and 57.1%, 
respectively. Median time-to-progression to first-line chemo-
therapy (TTP1) was 9.9 months (95% CI, 7.2-11.7). During 
follow-up, 13 patients (92.9%) developed radiologically con-
firmed progressive disease (PD) after first-line chemotherapy 
despite initial response, except one patient who underwent 
cytoreductive surgery after chemotherapy and currently on 
treatment holiday.

Ten out of 13 patients (76.9%) who developed PD after 
first-line therapy proceeded to second-line chemotherapy. All 
regimens used in the second-line were cytotoxic chemothera-
pies, including ICE (ifosfamide, carboplatin, etoposide) and 
VIP (etoposide, ifosfamide, cisplatin) (Table 2). The DCR 
and ORR to second-line chemotherapy were 88.9% and 0%, 
respectively. Median TTP to second-line chemotherapy 
(TTP2) was 3.5 months (95% CI, 1.4-8.6). Third-line chem-
otherapy was administered in 8 patients, all of whom received 
cytotoxic regimens. The DCR and ORR to third-line chemo-
therapy were 75.0% and 12.5%, respectively. Median TTP to 
third-line chemotherapy (TTP3) was 2.5 months (95% CI, 
0.9-4.8). Patients with longer TTP1 (>median) tended to 
have longer TTP2 (median 4.9 months [95% CI, 1.38-NE] vs 
2.8 months [95% CI, 2.07-NE], P = .72). Patients with 
longer TTP1 duration also tended to have longer TTP3 
(median 3.6 months [95% CI, 2.5-NE] vs 1.6 months 

Table 1. Baseline characteristics at presentation.

TOTAL N = 14

Age at diagnosis

 Median (range) 25 (19-39)

Sex

 Male 13 (92.9%)

 Female 1 (7.1%)

ECOG PS at diagnosis

 0-1 12 (85.7%)

 ⩾2 2 (14.3%)

Primary tumor extent

 Intra-abdominal lesion only 4 (28.6%)

 Extra-abdominal lesion only 0

 Both 10 (71.4%)

Biopsy method used for diagnosis

 Needle biopsy 13 (92.9%)

 Open surgical biopsy 1 (7.1%)

Maximum tumor diameter at diagnosis (cm)

 Median (range) 12.5 (4.5-18.5)

Number of metastatic sites at diagnosis

 1 3 (21.4%)

 2 6 (42.9%)

 ⩾3 5 (35.7%)

Involved sites

 Peritoneum 12 (85.7%)

 Lymph node (any) 13 (92.9%)

 Extra-abdominal lymph node 8 (57.1%)

 Liver 8 (57.1%)

 Lung 3 (21.4%)

 Bone 1 (7.1%)

 Others 7 (50.0%)

Abbreviation: ECOG PS, Eastern Cooperative Oncology Group Performance 
Status.
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Table 2. Treatment summary.

A. SURGERY

Surgery N = 14

 Received 4 (28.6%)

 Not received 10 (71.4%)

Chemotherapy before surgical tumor 
resection

N = 4

 Yes 4 (100%)

Best surgical outcome

 Microscopic complete resection 0

 Macroscopic complete resection 1 (25.0%)

 Remaining macroscopic lesions 3 (75.0%)

Total number of surgeries received per 
patient

N = 4

 Median (range) 1.5 (1-4)

B. CHEMOTHERAPY

First-line chemotherapy regimen N = 14

 P6 14 (100%)

BOR to first-line chemotherapy

 CR 0

 PR 8 (57.1%)

 SD 6 (42.9%)

 PD 0

Reason for first-line chemotherapy cessation

 Progression/minimal response 9 (64.3%)

 Watchful waiting/patient refusal 4 (28.6%)

 Toxicity/intolerability 1 (7.1%)

Second-line chemotherapy regimen

 ICE or IE 3 (21.4%)

 VIP or IP 3 (21.4%)

 Gemcitabine/docetaxel 1 (7.1%)

 Othersa 3 (21.4%)

 Not given 4 (28.6%)

BOR to second-line chemotherapy With measurable 
lesion N = 9

 CR 0

 PR 0

 SD 7 (77.8%)

 PD 1 (11.1%)

 Not evaluable 1 (11.1%)

B. CHEMOTHERAPY

Reason for second-line chemotherapy 
cessation

N = 10

 Progression 7 (70.0%)

 Toxicity/intolerability 3 (30.0%)

Third-line chemotherapy regimen

 Gemcitabine/docetaxel 4 (28.6%)

 VIP 2 (14.3%)

 CYVADIC 1 (7.1%)

 Paclitaxel/cisplatin 1 (7.1%)

 Not given 6 (42.9%)

BOR to third-line chemotherapy With measurable 
lesion N = 8

 CR 0

 PR 1 (12.5%)

 SD 5 (62.5%)

 PD 2 (25.0%)

Fourth-line chemotherapy regimen

 Pazopanib 3 (21.4%)

 Othersb 2 (14.2%)

 Not given 9 (64.3%)

C. RADIOTHERAPY

Abdominal radiotherapy

 No 12 (85.7%)

 Yes 2 (14.3%)

Abbreviations: BOR, best overall response; CR, complete response; CYVADIC, 
cyclophosphamide, vincristine, doxorubicin, dacarbazine; ICE, ifosfamide, 
carboplatin, etoposide; IE, ifosfamide, etoposide; IP, ifosfamide, cisplatin; 
P6, cyclophosphamide, vincristine, doxorubicin, ifosfamide, etoposide; PD, 
progressive disease; PR, partial response; SD, stable disease; VIP, etoposide, 
ifosfamide, cisplatin.
aInclude trabectedine, dacarbazine/cisplatin, and vincristine/dactinomycin/
cyclophosphamide.
bInclude goserelin/flutamide and gemcitabine/docetaxel.

(Continued)

Table 2. (Continued)

[0.9-NE], P = .23), but these differences were not statisti-
cally significant.

Five patients proceeded to fourth-line chemotherapy. Of 
note, pazopanib was used in 3 out of 5 patients as a fourth-line 
treatment, and the best overall response for pazopanib was PD 
in 2 patients, and the response was not evaluable in one patient.

Survival outcomes and risk factor analyses

The median OS for all patients was 23.9 months (95% CI, 13.5-
27.0). The survival rates at 1, 2, and 3 years were 92.9%, 48.6%, and 
19.5%, respectively. The PFS of patients receiving first-line  
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(N = 14), second-line (N = 10), and third-line (N = 8) chemo-
therapy was 9.9 months (95% CI, 7.2-11.7), 4.2 months (95% CI, 
0.9-8.6), and 3.0 months (95% CI, 0.9-6.3), respectively (Figure 
2). In the univariable analysis, ⩽2 metastatic sites at presentation 
(27.0 vs 14.7 months; P = .024) and surgery with the intent of 
complete resection (43.5 vs 20.1 months; P = .027) were associ-
ated with longer OS. The presence of extra-abdominal metastases 

or the presence of any specific metastatic sites did not show asso-
ciation with OS. In patients who had measurable diseases, those 
with better tumor response to each line of chemotherapy tended 
to have longer OS (for first-line chemotherapy, 24.0 and 
14.1 months for partial response [PR] and stable disease [SD], 
respectively, P = .630; for second-line chemotherapy, 24.7 and 
20.1 months for SD and PD, respectively, P = .025; for third-line 
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Figure 2. Kaplan-Meier survival estimate of the overall patient population. (A) The median overall survival (OS) was 23.9 months (95% confidence interval 

[CI], 13.5-27.0). (B) The median progression-free survival (PFS) for first-line (N = 14), second-line (N = 10), and third-line (N = 8) chemotherapy was 

9.9 months (95% CI, 7.2-11.7), 4.2 months (95% CI, 0.9-8.6), and 3.0 months (95% CI, 0.9-6.3), respectively.
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chemotherapy, 38.1, 24.7 months, and not estimated for PR, SD, 
and PD, respectively, P = .900), although the differences were not 
statistically significant except for the second-line response. 
Supplementary Table S2 shows the results of the univariable anal-
yses of clinical factors associated with survival outcomes.

Discussion
In this retrospective study, we found that initial response to 
chemotherapy was noted in patients with advanced-stage 
DSRCT from first-line to subsequent lines of chemotherapy, 
but the response duration for each successive line of chemo-
therapy became shorter as the disease progresses. The DCR 
after first-, second-, and third-line chemotherapy in this study 
was 100%, 89%, and 75%, respectively, and the median TTP for 
each line was 9.9, 3.5, and 2.5 months, respectively.

Currently, a multimodal approach including chemotherapy, 
aggressive surgery, and other adjunctive methods, such as radi-
otherapy and HIPEC, is widely accepted for the management 
of DSRCT.17 Improved survival outcomes have been reported 
after complete tumor resection combined with perioperative 
chemotherapy.7,18,19 However, earlier studies have found that 
complete resection was not possible in a majority of cases,2,7 
and even in completely resected patients, long-term survivors 
were rare due to frequent recurrence.3 Consistent with these 
reports, only 2 out of 14 patients underwent surgery with the 
intent of macroscopic complete resection in this study, and 
these patients showed the best survival outcomes (although 1 
of these 2 patients did not achieve “complete” resection because 
small metastatic lymph nodes were not removed). However, all 
patients eventually experienced disease progression or recur-
rence, including the patient who achieved complete resection 
and proceeded to receive adjuvant chemotherapy.

In circumstances where complete resection is not feasible, 
few studies have documented the effectiveness of palliative 
chemotherapy alone. An early report by Kushner et  al14 
showed a favorable response rate with an intensive alkylat-
ing agent-based P6 protocol in a first-line setting, achieving 
a DCR > 90%. Other retrospective studies have shown 
DCRs of >90% and the disease-free survival of 8 months 
using various regimens including the P6 protocol in a first-
line setting.3,19 Our results were consistent with these find-
ings with a DCR of 100% and a TTP1 of 9.9 months. 
Because all patients received chemotherapy in this study, it 
was not possible to directly estimate the survival benefit of 
chemotherapy in this study. A prior retrospective analysis of 
187 patients suggested the clinical benefit of chemotherapy 
by identifying an association between better chemotherapy 
response and improved survival outcome, both in a neoadju-
vant setting and the overall chemotherapy-treated popula-
tion. In line with these results, our patients tended to have 
somewhat longer OS with better overall responses to first- 
to third-line chemotherapy regimens, although these differ-
ences were not statistically significant, possibly due to the 
small sample size.

Evidence as to whether or not chemosensitivity is retained 
beyond first-line chemotherapy, let  alone its survival benefit, is 
scarce. In a small retrospective study of 41 patients in the United 
Kingdom where most patients were treated with cytotoxic chemo-
therapy, median TTP of second-line and third-line chemotherapy 
regimens was 2.3 and 1.1 months, respectively.20 This is compara-
ble with our results, where the median TTP2 was 3.5 months and 
the median TTP3 was 2.5 months. The duration of response 
became shorter after each line of chemotherapy despite initial 
response to subsequent lines of chemotherapy. Considering most 
patients present with symptoms due to tumor mass,3 subsequent 
lines of chemotherapy might lead to temporary clinical benefits in 
terms of symptom palliation. Therefore, treatment decisions 
should be individualized based on potential risks and benefits.

Despite recent improvements in outcomes with multimodal 
approaches, the survival of patients with advanced DSRCT is 
still limited. Therefore, the development of novel, effective, and 
durable regimens is necessary. Several studies have explored new 
chemotherapeutic options for DSRCT. A phase II trial of 
imatinib mesylate for DSRCT with activated platelet-derived 
growth factor receptor (PDGFR) expression failed,21 and 
antiangiogenic agents have only shown a limited benefit.22 A 
recent study also showed interesting results of irinotecan, temo-
zolomide, and bevacizumab combination chemotherapy, which 
yielded a 3-year OS of 61%.23 Pazopanib as a subsequent line of 
chemotherapy resulted in a DCR of 78% and a median PFS of 
9.2 months in a multicenter retrospective study,24 although we 
did not observe a meaningful clinical response in the limited 
number of patients treated with pazopanib as fourth-line chem-
otherapy in this study. The benefit of immunotherapy in 
DSRCT has been rarely reported, which may be related to the 
low immunogenicity of the disease.12 However, several clinical 
trials of newer immunotherapeutic agents such as enoblitu-
zumab and 131I-Omburtamab, the combination of ipilimumab 
and nivolumab, and chimeric antigen receptor-T cell therapy are 
currently planned or in progress.21,23,25-27

This study had several limitations due to the small sample 
size and the single-center retrospective design. However, to the 
best of our knowledge, there are few studies demonstrating the 
effectiveness of subsequent lines of chemotherapy in DSRCT, 
especially in Asian population. We believe that our findings 
could provide useful information on the real-world clinical 
effectiveness of palliative chemotherapy for the treatment of 
advanced DSRCT. Also, although our study focused on evalu-
ating the effectiveness of the palliative chemotherapy, it should 
be noted that a multimodal approach including combination 
chemotherapy as well as radiotherapy and complete surgical 
resection of the tumor whenever possible is important in 
achieving long-term disease control in DSRCT.

In conclusion, although advanced DSRCT may initially 
respond to subsequent lines of chemotherapy beyond first-
line treatment, the response becomes less durable as the dis-
ease progresses. Therefore, individualized treatment decision 
focused on palliation should be made.
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