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Efficacy and safety of toripalimab combined with doxorubicin 
as first-line treatment for metastatic soft tissue sarcomas: an 
observational study
Zhiyong Liua, Cuiping Liub, Weitao Yaoa, Songtao Gaoc, Jiaqiang Wanga,  
Peng Zhanga and Hong Ged   

Programmed cell death protein 1 (PD-1) inhibitors have 
demonstrated promising activity among patients with 
advanced soft tissue sarcomas (STS) in phase II trials. 
The purpose of this study was to assess the efficacy and 
safety of toripalimab (a novel PD-1 inhibitor) combined 
with doxorubicin as first-line treatment in patients with 
metastatic STS between December 2018 and September 
2019. A total of 30 patients with metastatic STS were 
included and followed up retrospectively. One patient 
had complete response (CR), 10 patients obtained partial 
response, and 13 patients achieved stable disease. The 
objective response rate was 36.7% and the disease 
control rate was 80%. The median progression-free 
survival (PFS) was 8 months (95% CI: 6.30–10.64). The 
most frequent any grade adverse events were nausea 
(66.7%), fatigue (60%), and vomiting (40%). Neutropenia 
(20%) was the most common grade 3/4 adverse events, 
followed by leucopenia (13.3%) and febrile neutropenia 

(6.7%). No death related to treatment was observed during 
the drugs administration. Toripalimab combined with 
doxorubicin is effective in patients with metastatic STS 
as first-line treatment with manageable adverse events. 
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Introduction
Soft tissue sarcomas (STS), comprising 1% of all solid 
tumors, account for more than 50 histologic subtypes and 
differ in clinical and pathological features, with an inci-
dence of 5–6/100  000 per year [1]. Doxorubicin mono-
therapy has been the standard first-line chemotherapy for 
most advanced STS for four decades, yet the prognosis 
is generally unsatisfactory with objective response rates 
(ORRs) of 12–20%, median progression-free survival 
(PFS) of 4.1–6.8 months, and median overall survival 
(OS) ranging from 12.8 to 20.4 months [2,3]. Several com-
bined treatments with doxorubicin and other antitumor 
drugs have been explored for survival benefit in a wide 
range of patients with advanced STS. However, they 
rarely lead to a high ORR and prolonged PFS, especially 
OS [4]. Thus, it is an urgent need to discover a novel ther-
apeutic strategy against the disease.

Recently, increasing evidence showed that the interac-
tion between programmed cell death protein 1 (PD-1) 
and programmed cell death ligand 1 (PD-L1) was the 

main pathway by which tumors regulate immune con-
trol. Toripalimab is a newly developed humanized IgG4 
mAb, which exhibits the similar properties as pembroli-
zumab (a PD-1 inhibitor) and nivolumab (a PD-1 inhibi-
tor) [5]. It targets the PD-1/PD-L1 interaction and shows 
promising antitumor activity in several malignancies 
[6,7], including melanoma, lymphoma, and STS. It has 
been approved by China Food and Drug Administration 
(CFDA) for unresectable or metastatic treatment-re-
fractory melanoma based on its safety and efficacy since 
2018. A phase I study of toripalimab in patients with 
refractory malignancies showed that 12 patients with 
alveolar soft part sarcoma treated with toripalimab had an 
ORR of 25.0% (3 in 12) and disease control rate (DCR) 
of 91.7% (11 in 12) [6]. Clinical trials of other PD-1 inhib-
itors have shown encouraging antitumor activity and 
favorable safety profile in advanced STS patients. In a 
multicenter randomized phase II trial of 85 patients with 
advanced sarcomas [8], nivolumab with or without ipili-
mumab (a CTLA-4 inhibitor) achieved response rates of 
16% and 5%, respectively. Another multicenter phase II 
trial showed pembrolizumab monotherapy obtained an 
ORR of 18% with tolerable toxicity in 40 patients with 
advanced STS [9]. Interestingly, responses in patients in 
that study were generally durable, with a median dura-
tion of 33 weeks. However, the efficacy of PD-1 inhibitors 
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alone in most STS patients is still limited because of their 
low ORR.

The success of PD-1 inhibitors combined with chemother-
apy in other malignancies allows us to assert that the com-
bined treatment may be a promising treatment strategy 
for advanced STS. Preclinical studies showed that doxoru-
bicin not only killed tumor cells, but also regulated tumor 
microenvironment and increased tumor antigen presenta-
tion to enhance the antitumor effect of immunotherapy 
[10]. A cohort of patients was treated with toripalimab 
combined with doxorubicin in two hospitals since 2018. 
Herein, we conducted this observational study to assess 
the efficacy and safety of toripalimab and doxorubicin as 
first-line treatment for patients with metastatic STS.

Methods
Study design and ethics
This is a multicenter observational study. This study was 
in line with the Declaration of Helsinki, and approved 
by Institutional Review Board and Ethics Committees 
of Henan Cancer Hospital and The Affiliated People 
Hospital of Zhengzhou University. Informed consent 
was obtained from all patients before the treatment 
procedures.

Patients
Patients were eligible for the study who needed to 
meet the following criteria: (a) patients with metastatic 
confirmed STS who received toripalimab combined 
with doxorubicin in Henan Cancer Hospital and The 
Affiliated People Hospital of Zhengzhou University 
between December 2018 and September 2019; (b) 
patients between the ages of 18 and 65 years; (c) patients 
who had adequate blood, renal, liver, and cardiac func-
tions; (d) patients with a performance status of 0 or 1 
on the Eastern Cooperative Oncology Group (ECOG) 
performance scale; (e) patients with a life expectancy 
of at least 3 months; (f) presence of at least one meas-
urable metastatic disease lesion according to Response 
Evaluation Criteria in Solid Tumors (RECIST), version 
1.1; (g) patients who did not have prior systemic treat-
ment including chemotherapy, immune checkpoint 
inhibitors, or targeted small molecule drugs.

All data, including demographic and clinical characteris-
tics, were obtained and collected from patients’ medical 
history.

Treatment
During the first six 3-week cycles, patients were treated 
with toripalimab 240 mg intravenously on day 2 of each 
cycle, and doxorubicin on a dose of 37.5 mg/m2 per day 
on days 1 and 2 of each cycle. After the first six cycles 
of toripalimab combined with doxorubicin, if a complete 
response (CR), partial response (PR), or stable disease 
occurred, toripalimab was administrated continually 
until disease progression or unacceptable adverse events 

occurred. The study was permitted two doses reduction 
levels doxorubicin, from 37.5  mg/day to 31.9  mg/day 
and 27.1  mg/day, while toripalimab was not allowed to 
be reduced but could be delayed due to adverse events. 
When serious adverse events (SAEs) were observed, 
either toripalimab or doxorubicin was suspended until 
recovery to grade 1 or better adverse events. The treat-
ment termination was recommended if disease pro-
gressed or adverse events remained unacceptable after 
the dose reduction and treatment interruption. Primary 
prophylaxis with PEGylated G-CSF was routinely given 
after each combined treatment. Adverse events were 
collected and graded according to the National Cancer 
Institute’s Common Terminology Criteria for Adverse 
Events (CTCAE) version 4.0.

Efficacy and safety
Tumor responses were categorized as CR, PR, stable 
disease, and progressive disease (PD) according to the 
RECIST version 1.1. The efficacy of toripalimab com-
bined with doxorubicin was assessed including ORR, 
DCR, and PFS. ORR was determined as the proportion 
of patients with CR and PR. DCR indicated the propor-
tion of patients who achieved CR, PR, and stable disease. 
PFS referred to the time from the beginning of treat-
ment to the first recorded date of progression or death 
or the date of the last tumor assessment showing no 
tumor progression for those patients without progression. 
The efficacy of the combined treatment was assessed 
using computed tomography (CT) or MRI scans. Tumor 
response was evaluated at baseline, every 2 months dur-
ing the combined treatment, and then every 3  months 
during maintenance toripalimab. To evaluate the rate 
of tumor growth, the percentage change in size of target 
lesions was measured by professional radiologists using 
CT/MRI during the treatment.

Adverse events were monitored and collected from 
patients’ medical history and laboratory examination 
results or from telephone follow-up. Adverse events were 
graded using the CTCAE, v4.0.

Statistical analysis
All statistical data were analyzed by GraphPad Prism 8.11 
software and SPSS 22.0 software. Quantitative variables 
were presented as medians (range) or numbers (percent-
age). The descriptive variables regarding treatment-re-
lated adverse events and patient characteristics were 
directly calculated from the database. PFS was plotted 
with Kaplan–Meier method.

Results
Patients and tumor characteristics
A total of 30 patients with metastatic STS who received 
toripalimab and doxorubicin as first-line treatment were 
included in this study. The median age was 52  years 
(range 20–65) and 12 patients were females. STS histo-
logical subtypes included undifferentiated pleomorphic 
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sarcoma (n  =  9), dedifferentiated liposarcoma (n  =  6), 
angiosarcoma (n = 3), synovial sarcoma (n = 3), leiomyo-
sarcoma (n  =  3), myxofibrosarcoma (n  =  2), epithelioid 
sarcoma (n  =  2), clear cell sarcoma (n  =  1), and malig-
nant peripheral nerve sheath tumor (n = 1). The primary 
tumors occurred all over the body, and majority (n = 18) 
of them originated from the extremities. Twenty-five 
patients had undergone primary lesion resection, and 10 
patients had a history of radiotherapy for local lesions. 
Lung metastasis occurred in 26 patients (86.7%). Table 1 
shows patient characteristics at baseline and Table 2 lists 
patient demographics and characteristics.

Treatment
The median number of doxorubicin cycles administered 
was 6 (range 1–6). Twenty patients received six cycles of 
doxorubicin. Similarly, the median number of toripali-
mab cycles administered was 10 (range 1–30). Twenty-
one patients received six cycles of toripalimab. At the 
cut-off time (15 September 2020), six patients remained 
on the combined treatment with toripalimab and doxo-
rubicin, while the other 24 (80%) had discontinued. The 
main reason for treatment discontinuation was the dis-
ease progression. Among 10 patients who discontinued 
during combined treatment with toripalimab and doxo-
rubicin, nine discontinued for tumor progression and one 
stopped for adverse events. About 60% (6 in 10) treat-
ment discontinuations occurred between cycle 1 and 
cycle 2. Additionally, doxorubicin reduction occurred in 
four patients, the initial dose of doxorubicin was reduced 
to 31.9 mg/day in three patients, and the dose reduced 

to 27.1 mg/day in one patient. Most reasons for doxoru-
bicin dose reductions were grade 3/4 neutropenia and 
leucopenia.

Efficacy
The median follow-up was 13.5  months (range 8–21), 
one patient had CR, and 10 patients obtained PR. The 
ORR was 36.7% (11 in 30). Their median duration of 
response was 12 months (range 6–19), and six (54.5%) of 
them showed response duration longer than 12 months. 
Thirteen patients achieved stable disease. The DCR was 
80% (24 in 30). The best percentage change in tumor bur-
den is shown in Fig. 1. The median PFS was 8 months 
(95% CI: 6.30–10.64). The Kaplan–Meier curve of PFS 
is shown in Fig. 2. The progression-free rates (PFRs) at 
3 and 6 months were 80% and 63.3%, respectively. The 
details of the tumor responses are listed in Table 3.

Safety
Overall, the adverse events associated with the combined 
treatment with toripalimab and doxorubicin were mild 
but manageable. All patients suffered at least one adverse 
event related to the treatment. The most common any 
grade adverse events were nausea (66.7%), fatigue 
(60%), and vomiting (40%). The most frequent grade 3/4 
adverse events were neutropenia in six (20%) patients, 
leucopenia in four (13.3%) patients, and febrile neutro-
penia in two (6.7%) patients. This result was consist-
ent with the previous reports. Grade 3/4 adverse events 
resulted in dose reduction in four patients (13.3%) and 
termination of treatment in one patient (3.3%). Among 15 
patients who had immune-related adverse events, only 
one patient had immune-related adverse events of grade 
3. No death related to treatment was reported during the 
study period. All adverse events are described in Table 4.

Discussion
This study evaluated the efficacy and safety of toripali-
mab combined with doxorubicin in patients with meta-
static STS as the first-line treatment. The ORR of 36.7% 
(11 in 30), DCR of 80% (24 in 30), and median PFS of 8 
months (95% CI: 6.30–10.64) were observed, and there 
was no death related to adverse events, which suggests 
that the combined treatment is feasible and associated 
with well-tolerable adverse events.

For most patients with metastatic diseases, the latest 
NCCN guidelines recommend that doxorubicin alone 
remains the standard first-line chemotherapy. Due to the 
limited effective drugs and treatment options, the treat-
ment of the group of heterogeneous advanced STS is chal-
lenging. Recently, some clinical trials have focused on the 
potential improved outcomes of addition other antitumor 
drugs to doxorubicin (Table 5) [11]. In a phase III trial 
of patients with advanced, metastatic STS [4], the com-
bination of doxorubicin and ifosfamide achieved higher 
response rates and median PFS than doxorubicin alone, 

Table 1  Clinical characteristics of patients (N = 30)

Characteristics n (%)

Age (years)
  Median 52
  Range (20–65)
Sex
  Female 12 (40%)
  Male 18 (60%)
ECOG status
  0 20 (66.7%)
  1 10 (33.3%)
Histologic subtype
  UPS 9 (30%)
  DDP 6 (20%)
  Angiosarcoma 3 (10%)
  Synovial sarcoma 3 (10%)
  Leiomyosarcoma 3 (10%)
  Other 6 (20%)
Primary lesion
  Extremities 20 (66.7%)
  Trunk 9 (30%)
  Head and neck 1 (3.3%)
Prior therapy
  Surgery 28 (93.3%)
  Radiotherapy 10 (33.3%)
Metastatic site
  Lung 27 (90%)
  Lymph 6 (20%)

DDP, dedifferentiated liposarcoma; ECOG, Eastern Cooperative Oncology 
Group performance status; Other included myxofibrosarcoma, epithelioid sar-
coma, clear cell sarcoma, malignant peripheral nerve sheath tumor; UPS, undif-
ferentiated pleomorphic sarcoma.
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but did not improve median OS. The results are similar 
to those of two other clinical trials in similar population. 
Doxorubicin in combination with palifosfamide or evo-
fosfamide only increased overall response rates [12,13], 

but showed no significant improvement in PFS and OS 
compared with doxorubicin alone. Although these impor-
tant palliative achievements are achieved at the cost of 
greater drug toxicity, it is justified for patients receiving 

Table 2  Demographics and characteristics of patients (N = 30)

Patient no Gender Age ECOG PS Histological type Stage Primary site Metastatic site Prior therapy Best response PFS (months)

1 Male 50 0 UPS IV Upper limb Lung Surgery, radiotherapy PR 21
2 Male 55 0 UPS IV Lower limb Lung Surgery, radiotherapy SD 8
3 Male 63 0 UPS IV Thoracic wall Lung Surgery PR 15
4 Female 45 1 UPS IV Lower limb Lung Surgery SD 12
5 Male 56 1 UPS IV Lower limb Lung Surgery, radiotherapy CR 21
6 Female 52 0 UPS IV Lower limb Lung Surgery SD 4
7 Male 58 0 UPS IV Paravertebral Lung Surgery, radiotherapy PR 16
8 Male 62 0 UPS IV Upper limb Lung Surgery, radiotherapy PD 2
9 Male 53 1 UPS IV Upper limb Lung Surgery PR 18
10 Male 40 0 Dedifferentiated liposarcoma IV Lower limb Lung Surgery, radiotherapy PR 10
11 Female 54 0 Dedifferentiated liposarcoma IIIB Upper limb Lymph Surgery, radiotherapy PD 2
12 Male 63 0 Dedifferentiated liposarcoma IV Lower limb Lung Surgery SD 3
13 Male 54 1 Dedifferentiated liposarcoma IV Lower limb Lung Surgery PD 2
14 Male 61 0 Dedifferentiated liposarcoma IV Lower limb Lung Surgery SD 4
15 Male 52 1 Dedifferentiated liposarcoma IV Pelvic girdle Lung Surgery SD 10
16 Female 65 1 Angiosarcoma IV Thoracic wall Lung Surgery PR 14
17 Male 64 0 Angiosarcoma IIIB Head and neck Lymph Surgery SD 7
18 Male 60 0 Angiosarcoma IV Lower limb Lung Surgery PD 2
19 Female 48 0 Leiomyosarcoma IV Lower limb Lung Surgery, radiotherapy PR 10
20 Male 26 1 Leiomyosarcoma IV Pelvic girdle Lung No SD 8
21 Female 48 0 Leiomyosarcoma IV Lower limb Lung Surgery SD 5
22 Female 48 1 Synovial sarcoma IV Pelvic girdle Lung Surgery PR 14
23 Female 40 0 Synovial sarcoma IV Pelvic girdle Lung Surgery, radiotherapy PR 9
24 Female 26 1 Synovial sarcoma IIIB Lower limb Lymph No PR 10
25 Male 20 1 Epithelioid sarcoma IIIB Lower limb Lymph No PD 2
26 Male 32 0 Epithelioid sarcoma IV Lower limb Lung, Lymph Surgery PD 2
27 Female 36 0 Myxofibrosarcoma IV Paravertebral Lung Surgery, radiotherapy SD 6
28 Female 42 0 Myxofibrosarcoma IV Paravertebral Lung No SD 8
29 Female 35 0 Clear cell sarcoma IV Lower limb Lung No SD 7
30 Male 55 0 Malignant peripheral nerve 

sheath tumor
IV Upper limb Lung, lymph Surgery SD 4

CR, complete response; ECOG PS, Eastern Cooperative Oncology Group performance status; PD, progressive disease; PFS, progression-free survival; PR, partial 
response; SD, stable disease; UPS, undifferentiated pleomorphic sarcoma.

Fig. 1

Waterfall plots for the maximum percentage change from baseline in size of target lesions during the combined treatment. The dashed lines 
represent the criteria for progressive disease (20% increase in target lesion size) and partial response (30% decrease in target lesion size). DDP, 
dedifferentiated liposarcoma; MPNST, malignant peripheral nerve sheath tumor; UPS, undifferentiated pleomorphic sarcoma.
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combined treatment to shrink the tumor rapidly in order 
to relieve symptoms, delay tumor progression as long as 
possible, and require neoadjuvant chemotherapy. A ran-
domized phase Ib/II trial showed doxorubicin combined 
with olaratumab improved PFS and OS over doxorubicin 
alone in patients with advanced STS [14]. The magni-
tude of improvement in median PFS and median OS 
were 2.5 and 11.8 months, respectively. Unfortunately, in 
a following phase III trial [15], the combined treatment 
failed to achieve survival benefits compared with doxoru-
bicin and placebo. Therefore, it is still necessary to look 
for new treatments to improve survival in patients with 
advanced disease.

Recent comparative and prospective trials confirmed 
that PD-1 inhibitors combined with chemotherapy 
showed promising antitumor activity in several malig-
nant tumors [16,17], including squamous cell carcinoma 
and non-small cell lung cancer. Notably, pembrolizumab 
combined with chemotherapy showed high response 
rates and survival benefits compared with chemother-
apy alone even in patients with low PD-L1 tumor pro-
portion score (<1%) [17]. Preclinical studies showed that 
doxorubicin could not only directly kill tumor cells and 
suppressive immunogenic cell, which resulted in release 
of tumor antigens and danger associated molecular pat-
terns in the tumor microenvironment, but also induced 
type I interferons and T cell homing through induction 
of the chemokine CXCL10, and exposed calreticulin on 
dying cells. These mechanisms exerted positive immu-
nomodulatory effects, enhancing the antitumor activity 
[10,18,19]. A recent study showed immunotherapy in 
combination with doxorubicin leaded to superior ther-
apeutic responses and durable tumor control in mice 
tumor models [20]. Additionally, no significant increase 
in SAEs was observed in the treatment of PD-1 inhibitors 

combined with chemotherapy in most previous trials. 
Although the expression of PD-L1 is low in STS, toripal-
imab combined with doxorubicin may have synergistic 
antitumor effect in advanced STS. So, we began to treat 
patients with the combined treatment with toripalimab 
and doxorubicin for survival benefit after consideration 
of patient-specific factors.

To our best knowledge, this is the first study of tori-
palimab combined and doxorubicin in patients with 
advanced STS. OS was not achieved in this study. Hence, 
ORR, DCR, and median PFS were chosen as primary 
end points. The ORR was 36.7% (11 in 30) and DCR was 
80% (24 in 30) with median PFS of 8 months (95% CI: 
6.30–10.64). Although this study had the limitation of the 
nature of a retrospective study, the result suggested that 
the activity of the combined treatment may be slightly 
better than either PD-1 inhibitor or doxorubicin alone. 
So far, the highest response rate of immunotherapy for 
advanced STS in prospective studies has been reported 
by SARC028, which reported that pembrolizumab had 
the ORR of 18% and median PFS of 18 weeks [9]. In large 
randomized trials, doxorubicin alone had the ORR of 
14–23.3% and median PFS of 4.6–6.0 months [11,12,15]. 
The result of this study is similar to that reported in a 
recent study. In a nonrandomized phase I/II trial of 37 
patients with advanced anthracycline-naive sarcoma 
who were treated with doxorubicin and pembrolizumab 
[21], leiomyosarcoma (n = 11) was the most common his-
tologic subtype. Although the ORR was of 13%, which 
failed to reach the primary end point, PFS and OS were 
favorable, with median PFS and OS being 8.1  months 
and 27.6 months, respectively. The PFS rates at 12 and 
24 weeks were 81% and 73%, respectively. Some patients 
with undifferentiated pleomorphic sarcoma and undif-
ferentiated liposarcoma had durable responses. Another 
phase II clinical trial showed that pembrolizumab com-
bined with pegylated liposomal doxorubicin (PLD) 
achieved a higher ORR and median PFS than either 
PLD alone or anti-PD-1/PD-L1 agents alone in platinum 
resistant ovarian cancer [22]. The great efficacy may be 
mainly attributed to the additive or synergistic effects 
of PD-1 inhibitors and doxorubicin. However, there are 

Fig. 2

Kaplan–Meier curve of progression-free survival (PFS) of 30 patients 
with advanced soft tissue sarcomas (STS) with a median PFS of 8 
months. CI, confidence interval.

Table 3  Tumor responses (N = 30)

Responses

Toripalimab and doxorubicin

No %

CR 1 3.3
PR 10 33.3
SD 13 43.3
PD 6 20
ORR 11 36.7
DCR 24 80
Median PFS 8 months  
PFR 3 months  80
PFR 6 months  63.3

CR, complete response; DCR, disease control rate; ORR, objective response 
rate; PD, progressive disease; PR, partial response; PFR, progression-free rate; 
PFS, progression-free survival; SD, stable disease.
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also studies of limited efficacy of PD-1 inhibitor and 
chemotherapy. In a phase II trial [23], the combination of 
pembrolizumab and cyclophosphamide showed that only 
three of 50 patients with advanced sarcomas had clinical 
benefit. The poor efficacy may be related to the inhibi-
tion of pembrolizumab activity by cyclophosphamide 
and low PD-1 expression of STS. There are one ongo-
ing trial of PD-1 inhibitor and doxorubicin in advanced 
STS. It is an open-label phase II study that recruited 30 
patients with advanced sarcomas to assess the safety, tol-
erability, and efficacy of doxorubicin in combination with 
pembrolizumab in metastatic or unresectable soft tissue 
sarcoma (NCT03056001) [24]. The primary end point 
was the serious or life-threatening treatment emergent 
adverse event rate. An early report of the study showed 
that the combined treatment had manageable toxicity 
and promising activity, with an ORR of 33% and median 
PFS of 6.9 months.

The hematological adverse events in this study were less 
than those reported in the previous studies. The most 
common grade 3–4 hematological adverse events were 
neutropenia, leucopenia, and febrile neutropenia. The 
prophylactic use of PEGylated G-CSF might be help-
ful to reduce hematological adverse events in this study. 
However, the nonhematological adverse events were 
similar or slightly higher than those treated with doxoru-
bicin. This may be due to the addition of pembrolizumab 
to doxorubicin treatment. A total of four patients reduced 
doxorubicin dose due to grades 3 and 4 adverse events, 
and one of them stopped treatment.

Although the limited number of patients and retrospec-
tive nature made it impossible to draw a definite con-
clusion, this study showed that toripalimab combined 
with doxorubicin as first-line treatment for patients with 
advanced STS might be effective and feasible. Large-scale 

Table 4  Adverse events (N = 30)

 G1 G2 G3 G4 Grade ≥ 1 Percentage Grade ≥ 3 Percentage

Nausea 16 4 0 0 20 66.7 0 0
Fatigue 10 8 0 0 18 60 0 0
Leucopenia 2 2 3 1 7 23.3 4 13.3
Neutropenia 2 2 4 2 10 33.3 6 20
Vomiting 9 3 0 0 12 40 0 0
Anemia 2 1 1 0 4 13.3 1 3.3
Thrombocytopenia 2 1 1 0 4 13.3 1 3.3
Transaminase increased 3 2 0 0 5 16.7 0 0
Diarrhea 5 3 0 0 8 26.7 0 0
Cough 5 1 1 0 7 23.3 1 3.3
Limb edema 2 1 0 0 3 10 0 0
Febrile neutropenia 0 0 2 0 2 6.7 2 6.7
Hypokalemia 2 1 0 0 3 10 0 0
Hypothyroidism 2 1 0 0 3 10 0 0
Hyperthyroidism 1 1 0 0 2 6.7 0 0

Table 5  Previous randomized controlled trials comparing doxorubicin with doxorubicin and other drugs in the treatment of soft tissue 
sarcoma

Drug Disease Phase

The first 
authors last 

name
Year of 

publication Trial sponsor
Number of 

patients Clinical outcome

Dox vs. CYVADIC vs. 
Ifo and Dox

Advanced STS III   Santoro  1995 EORTC Soft  
Tissue and Bone 
Sarcoma Group

263 vs. 142  
vs. 258

RR 21.3% vs. 26.8% vs. 25.2%; m-DOR 46 
weeks vs. 48 weeks vs. 44 weeks; m-OS 
52 weeks vs. 51 weeks vs. 55 weeks

Dox vs. Dox and Ifo Locally advanced, 
unresectable, or 
metastatic high-
grade STS

III  Judson 2014 EORTC 228 vs. 227 ORR 14% vs. 26%; m-PFS 4.6m vs. 7.4m; 
m-OS 12.8m vs. 14.3m 

Dox vs. Dox and Tra Advanced STS II Martin-Broto 2015 The Spanish Group 
for Research on 
Sarcoma

55 vs. 60 ORR:17% vs. 17%; m-PFS 5.5m vs. 5.7m; 
m-OS 13.7m vs. 13.3m

Dox vs. Dox and Pal Metastatic STS III Ryan 2016 Ziopharm 221 vs. 226 ORR 19.9% vs. 28.3%; m-PFS 5.2m vs. 
6.0m; m-OS 16.9m vs. 15.9m

Dox vs. Dox and Evo Advanced, unresect-
able, or metastatic 
STS

III Tap 2017 Threshold  
Pharmaceuticals

323 vs. 317 ORR 18% vs. 28%; m-PFS 6.0m vs. 6.3m; 
m-OS 19m vs. 18.4m 

Dox vs. Dox and Ola Unresectable or  
metastatic STS

Ib/II Tap 2017 Eli Lilly and Company 67 vs. 66 ORR 11.9% vs. 18.2%; m-PFS 6.6m vs. 
4.1m; m-OS 26.5m vs. 14.7m (P < 0.001)

Dox vs. Dox and Ola Unresectable locally 
advanced or  
metastatic STS

III Tap 2020 Eli Lilly and Company 251 vs. 258 ORR 14% vs. 18.3%; m-PFS 6.8m vs. 5.4m; 
m-OS 19.7m vs. 20.4m (P < 0.001)

CYVADIC, cyclophosphamide, vincristine, doxorubicin, and dacarbazine; Dox, doxorubicin; EORTC, European Organisation for Research and Treatment of Cancer; Evo, 
evofosfamide; Ifo, ifosfamide; m-DOR, median duration of response; m-OS, median overall survival; m-PFS, median progression-free survival; Ola, olaratumab; ORR, 
objective response rate; Pal, palifosfamide; RR, response rates; STS, soft tissue sarcoma; Tra, trabectedin.
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comparative trials of the two drugs are needed to clarify 
the benefits of the addition of toripalimab to doxorubicin.

Conclusion
Taken together, the results suggest that toripalimab com-
bined with doxorubicin is effective in the treatment of 
metastatic STS as the first-line treatment, with well-tol-
erated adverse events. It needs to conduct a randomized 
controlled trial to establish a more specific and accurate 
description.
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