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ABSTRACT
◥

Purpose: To explore the efficacy and safety of TQB2450 com-
bined with anlotinib in patients with locally advanced or metastatic
soft-tissue sarcoma (LA/M STS).

Patients and Methods: This was a single arm phase II study
(TQB2450-Ib-02 study) performed at two hospitals in China to
assess the potency of TQB2450 combined with anlotinib in patients
with LA/M STS. Patients were previously unresponsive to at least
one chemotherapy regimen. Anlotinib (12 mg every day) was
administered orally from day 1 to day 14 every 3 weeks. TQB2450
was administered by intravenous infusion at 1,200 mg on day 1
every 3 weeks. The primary endpoint was the objective response
rate (ORR). The secondary endpoints included progression-free
survival (PFS), overall survival (OS), disease control rate (DCR),
and safety.

Results: Between January 2019 and June 2020, 30 patients were
enrolled. The ORR was 36.67% and the DCR was 76.67%. The
median PFS was 7.85 months [95% confidence interval (CI), 2.89–
23.06] and the median OS was not reached [95% CI, 10.58–not
estimable (NE)]. Among the patients with alveolar soft part sarcoma
(ASPS; 12/30, 40%), the ORR was 75% and the median PFS was
23.06 months (95% CI, 8.97–NE). The most common treatment
related adverse events were hypothyroidism (76.67%), hypertrigly-
ceridemia (63.33%), hypercholesterolemia (60.00%), and elevated
blood lactate dehydrogenase (53.33%).

Conclusions: The study showed the promising activity in
patients with ASPS, also indicating the trend of treatment efficacy
in other sarcomas. The toxicity was tolerable. More studies with
larger sample size and controlled arm were warranted.

Introduction
Soft-tissue sarcoma (STS) is a rare heterogeneous malignant tumor

that originates from the mesenchymal connective tissue. More than 50
different histologic subtypes of STS are currently recognized, account-
ing for 1% of all adult malignant tumors and 15% of pediatric
malignant tumors (1, 2).

Surgery is the standard primary treatment for most patients with
STS. However, a large proportion of patients present with locally
advanced or metastatic disease (LA/M STS), which is unresectable and
requires systemic treatment. Anthracycline-based chemotherapy is the
standard first-line treatment. For patients who failed first-line treat-

ment, antiangiogenesis therapy is an important approach (2). Anlo-
tinib (AL3818) is a multitarget tyrosine kinase inhibitor (TKI) against
both tumor angiogenesis and tumor cell proliferation that acts by
targeting VEGFR, FGFR, platelet-derived growth factor receptor, and
c-Kit simultaneously (3–5). In a single-arm phase II study and a
randomized phase IIB study, anlotinib showed favorable efficacy and
safety profiles in patients with LA/M STS who did not respond to first-
line anthracycline-based chemotherapy (6). Amulti-centered phase III
trial comparing anlotinib to dacarbazine is currently in progress. The
preliminary result was encouraging and may support anlotinib to
become thefirst second-line treatment agent against STSwith approval
from FDA through a positive controlled study.

Immunotherapy is another possible strategy in the second-line
treatment of LA/M STS. Early studies involving anti-programmed
death 1 (PD-1) monotherapy indicated only moderate activity, except
for patients with specific subtypes such as undifferentiated pleomor-
phic sarcoma (UPS) and alveolar soft part sarcoma (ASPS; ref. 7). The
combination of PD-1 mAb and CTLA-4 mAb is also a meaningful
attempt. Nivolumab combined with ipilimumab showed encouraging
efficacy in certain sarcoma subtypes (8).

Immunotherapy combined with antiangiogenic therapy has a syn-
ergistic effect on the disease. Agents targeting VEGF/VEGFR can
restore the function and enhance the infiltration of effector T cells, and
reduce the number of immune cells that exert immunosuppressive
function (9). At the same time, antiangiogenic therapy can normalize
blood vessels in a short period, which in turn stabilizes endothelial
cells, increases oxygen and drug delivery, reduces vascular permeabil-
ity, and promotes the infiltration of T cells into the tumor (10, 11). Two
exploratory studies of the combination of pembrolizumab plus axitinib
and the combination of nivolumab plus sunitinib, respectively, dem-
onstrated the feasibility of this strategy (12, 13). Anti–PD-ligand 1
(PD-L1) antibody also showed antitumor activity in LA/M STS. Coyne

1Key Laboratory of Carcinogenesis and Translational Research (Ministry of
Education/Beijing), Department of Bone and Soft Tissue Tumor, Peking Uni-
versity Cancer Hospital & Institute, Beijing, China. 2Musculoskeletal Tumor
Center, Peking University People’s Hospital, Xicheng District, Beijing, China.

J. Liu, T. Gao, and Z. Tan contributed equally to this article.

ClinicalTrials.gov Registration ID: CTR20190938.

Corresponding Authors: Zhengfu Fan, Key Laboratory of Carcinogenesis and
Translational Research (Ministry of Education/Beijing), Department of Bone and
Soft Tissue Tumor, Peking University Cancer Hospital & Institute, Beijing 100142,
China. Phone: 8613-4394-01550; E-mail: zhengfufan@126.com; and Wei Guo,
Musculoskeletal Tumor Center, Peking University People’s Hospital, Xicheng
District, Beijing 100044, China. Phone: 8613701195504; E-mail:
bonetumor@163.com

Clin Cancer Res 2022;28:3473–9

doi: 10.1158/1078-0432.CCR-22-0871

This open access article is distributed under the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) license.

�2022 TheAuthors; Publishedby theAmericanAssociation for CancerResearch

AACRJournals.org | 3473

http://crossmark.crossref.org/dialog/?doi=10.1158/1078-0432.CCR-22-0871&domain=pdf&date_stamp=2022-11-8
http://crossmark.crossref.org/dialog/?doi=10.1158/1078-0432.CCR-22-0871&domain=pdf&date_stamp=2022-11-8


and colleagues (14) reported that atezolizumab helped achieve a partial
response (PR; 42%) in patients with ASPS, demonstrating the ther-
apeutic potential of PD-L1 inhibitors. However, as the study only
included patients with the ASPS subtype, further exploration of the
efficacy of PD-L1 mAb in STS is needed. More importantly, the
potency of the combination of antiangiogenic agents and PD-L1 mAb
is unknown.

TQB2450 is a novel humanized mAb against PD-L1, which has
shown encouraging activity in combination with anlotinib in the
treatment of multiple tumors (15–18). Therefore, this study aimed
to explore the safety and preliminary effect of TQB2450 combinedwith
anlotinib in patients with STS who were unresponsive to at least one
chemotherapy regimen.

Patients and Methods
Study design and patients

TQB2450-Ib-02 was a single-arm phase II trial of TQB2450 com-
bined with anlotinib in patients with advanced STS. This study was
conducted at Peking University Cancer Hospital & Institute (Beijing,
China) and Peking University People’s Hospital (Beijing, China) in
China. The study was conducted in accordance with theDeclaration of
Helsinki and approved by the Peking University Cancer Hospital &
Institute ethics committee. All patients provided written informed
consent.

Eligible patients were aged 18 to 70 years, had an Eastern Coop-
erativeOncologyGroup performance status of 0 to 2, life expectancy of
at least 3 months, and were diagnosed with histologically confirmed
LA/M STS, including synovial sarcoma, leiomyosarcoma, ASPS, UPS/
malignant fibrous histiocytoma, fibrosarcoma, clear cell sarcoma, and
epithelioid sarcoma subtypes. Patients needed to have experienced
disease progression while on or after at least one line of anthracycline-
based chemotherapy (except for patients with ASPS and clear cell
sarcoma). Key exclusion criteria included prior treatment with anti-
angiogenic therapy or immunotherapy.

Treatment
Anlotinib (12mg/day) was administered orally from day 1 to day 14

every 3 weeks until we observed disease progression, unacceptable
toxicity, or until the patient withdrew consent. The anlotinib dose
could be reduced to 10mg or 8mg at the discretion of the investigator.
Dose reduction was generally recommended if grade 3 or grade 4

adverse events (AE) occurred. TQB2450 was administered by intra-
venous infusion at a dose of 1,200mg on day 1 every 3 weeks for 60� 5
minutes. The treatment ofTQB2450was limited to a total of 24months
and the dose could not be adjusted during the study. Patients with
progressive disease (PD) for the first time, identified according to the
RECIST version 1.1, continued to receive the treatment, and were
evaluated according to the immune RECIST (iRECIST) criteria.

Outcomes
The primary endpoint was the objective response rate (ORR), which

was defined as the percentage of patients with complete or partial
response. Tumor assessments were performed according to the
RECIST version 1.1 every 6 weeks. Efficacy was further confirmed
with the iRECIST; that is, patients who had disease progression
according to the RECIST 1.1 were further examined to confirm the
same using the iRECIST.

The secondary endpoints included progression-free survival (PFS),
overall survival (OS), disease control rate (DCR), and AEs during the
study based on the NCI Common Terminology Criteria for Adverse
Events (NCI CTCAE) v5.0 criteria. PFS was defined as the time from
the first date of drug administration to the time of disease progression
according to RECIST 1.1 or death due to any cause, whichever
occurred first. OS was measured from the first date of drug admin-
istration to the date of death from any cause. Patients who were event-
free or were lost to follow-up were censored at the time of the last visit.

Statistical analysis
In the SARC028 study (7), the ORR of pembrolizumab for non-

ASPS patients was 18%while the ORR of the atezolizumab for patients
with ASPS was 42% (14, 19). Since both ASPS and non-ASPS patients
can be enrolled in our study, we assumed that the target ORR should
reach 30% and theminimum clinicallymeaningfulORR [lower limit of
the 95% confidence interval (CI)] was 15%. So, assuming a targeted
ORRof 30%,with a one-sideda of 0.05, a sample size of 24 patients was
required to declare the lower limit of 95% CI for ORR to exceed 15%
based on the method of Confidence Intervals for One Proportion (19).
With an expected dropout rate of 20%, a total of 30 patients would need
to be enrolled.

All statistical analyses were performed with SAS version 9.4. Safety
analysis was performed according to descriptive statistics. The inci-
dence ofAEs is expressed as percentage.ORR andDCRare expressed as
percentages with their 95% CIs calculated by the Clopper–Pearson
method. PFS and OS were estimated using the Kaplan–Meier survival
method, and their 95%CIswere estimated by theBrookmeyer–Crowley
method. For other variables such as demographic data, continuous
variables are represented as mean � SD or median and interquartile
range, and categorical variables are represented as percentage.

Data availability
Data are available from the corresponding author upon reasonable

request.

Results
Patient characteristics

From January 2019 to June 2020, 35 patients were screened, and 30
patients (16 men and 14 women) were enrolled in the study (Fig. 1).
Themedian age was 32.5 years. All patients had stage IV STS: 1 patient
had brain metastases, 4 patients had liver metastases, 24 patients had
lung metastases, and 9 patients had other metastases. A total of
16 patients received first-line treatment, 5 patients received second-

Translational Relevance

Current systemic treatment for unresectable, locally advanced,
or metastatic soft-tissue sarcoma (LA/M STS) remains unsatisfac-
tory. Themultitarget tyrosine kinase inhibitor anlotinib had gained
success in the second line treatment of LA/M STS. Immunotherapy
could further improve outcomes for patients with advanced STS.
TQB2450 is a humanizedmAbagainst programmeddeath-ligand 1
(PD-L1). Treating patients with STS who failed first-line chemo-
therapy [for patients with alveolar soft part sarcoma (ASPS),
previous systemic treatment na€�ve was allowed] with TQB2450
and anlotinib led to an objective response rate of 75.00% and
11.11% for ASPS and non-ASPS subtypes, respectively. The tox-
icity is tolerable. This treatment combination showed the prom-
ising activity in patients with ASPS and the trend of treatment
efficacy in others sarcomas.
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line treatment, and 1 patient received third-line treatment. Notably,
among the 30 patients, 12 had ASPS, 7 had synovial sarcoma, 5 had
UPS, 4 had leiomyosarcoma, and 2 had other sarcoma subtypes. The
baseline characteristics are summarized in Table 1.

Themedian duration of follow-up for PFS was 22.77months. At the
data cut-off date of October 8, 2021, 6 (20%) patients were still under
treatment, and 24 patients discontinued treatment, including 20 (83%)
with PD, 3 (13%) with grade 3–4 AEs, and 1 (13%) who withdrew
consent (Fig. 1). The median duration of follow-up for OS was
24.74 months. At the data cut-off date, 11 patients had died.

Clinical efficacy
At the data cut-off date of October 8, 2021, 1 patient showed a

complete response (CR), and 10 patients showed a partial response;
thus, the study met its primary endpoint with an ORR of 36.67% (95%
CI, 19.93–56.14; Table 2). In addition, 12 patients had stable disease
(SD). The DCR was 76.67% (95% CI, 57.72–90.07; Table 2). Clinical
benefit rate (CBR), whichwas defined as the percentage of patients who
achieved CR, PR, and SD lasting at least 6 months, was 46.67%. The
best percentage change for the sumof tumor diameters frombaseline is
shown in Fig. 2A. Rapid and long-term responses were observed.
The median time to a tumor response was 2.96 months (95% CI,
1.41–6.24), and the duration of response was not reached (Fig. 2B;
Supplementary Fig. S1).

The median follow-up was 24.74 months (95% CI, 22.14–25.82). At
the data cut-off date, 20 (63%) patients had disease progression, and 11
(37%) patients died. The median PFS was 7.85 months (95% CI, 2.89–
23.06; Fig. 3A), and the PFS at 6 months was 53.85%. The median OS
was not reached (95% CI, 10.58–NE; Fig. 3B), and the 12-month OS
rate was 69.14%.

Among patients with ASPS, the ORR was 75.00% (95% CI, 42.81–
94.51), and the DCR was 100.00% (95% CI, 73.54–100.00; Table 2).
The median PFS was 23.06 months, and no patient died (Supplemen-
tary Fig. S2). In non-ASPS patients, the ORR was 11.11% (95% CI,
1.38–34.71), and the DCRwas 61.11% (95%CI, 35.75–82.70;Table 2).
The median PFS of patients with other histologic types was
2.89months (95%CI, 1.54–4.80), and themedianOSwas10.58months
(95% CI, 7.16–NE). The median PFS of the 7 patients with synovial
sarcoma was 2.07 months (95% CI, 1.35–5.95); however, their OS was
greatly extended, with the median OS reaching 17.31 months. The
median OS of the 5 patients with UPS was not reached (95% CI, 4.30–
NE), and the median PFS was 4.80 months (95% CI, 2.89–4.80;
Supplementary Table S1).

Notably, a patient who was initially positive for hepatitis B antigen
turned negative after 14 cycles of treatment, whichwas also observed in
the patients in other ongoing trials using the same drug combination.

Safety
All patients experienced treatment-related AEs (TRAE; incidence of

100%). The most common TRAEs of any grade were hypothyroidism
(76.67%), hypertriglyceridemia (63.33%), hypercholesterolemia
(60.00%), and elevated blood lactate dehydrogenase (53.33%; Supple-
mentary Table S1). Grade 3–4 TRAEs were observed in 36.67% of
patients, and the most common grade 3–4 TRAEs were hypertrigly-
ceridemia (10.00%) and increased g-glutamyltransferase (6.67%). No
grade 5 TRAE was observed (Table 3).

Five cases of treatment-related serious AEs (SAE) were observed,
three of which were attributed to treatment with TQB2450 (immune-
related liver damage, immune-relatedmyocarditis, and diabetic ketoa-
cidosis), and the other two were cases of pneumothorax that may have
been caused by anlotinib.

Figure 1.

Patient flow.

Table 1. Baseline characteristics.

Characteristics N ¼ 30

Age (years), median (range) 32.5 (19.0–67.0)
Sex, n (%)

Male 16 (53.33)
Female 14 (46.67)

ECOG performance status, n (%)
0 24 (80.00)
1 6 (20.00)

Histology, n (%)
ASPS 12 (40.00)
Synovial sarcoma 7 (23.33)
UPS 5 (16.67)
Leiomyosarcoma 4 (13.3)
Fibrosarcoma 1 (3.33)
Epithelioid sarcoma 1 (3.33)

Stage, n (%)
IV 30 (100.00)
Others 0

Brain metastasis, n (%)
Yes 1 (3.33)
No 29 (96.67)

Liver metastasis, n (%)
Yes 4 (13.33)
No 26 (86.67)

Lung metastasis, n (%)
Yes 24 (80.00)
No 6 (20.00)

Another metastasis, n (%)
Yes 9 (30.00)
No 21 (70.00)

Surgical history, n (%)
Yes 27 (90.00)
No 3 (10.00)

Previous chemotherapy, n (%)
Yes 22 (73.33)
No 8 (26.67)

Previous radiotherapy, n (%)
Yes 6 (20.00)
No 24 (80.00)

Previous systemic therapy, n (%)
First-line 16 (53.33)
Second-line 5 (16.6)
Third-line 1 (3.33)

Abbreviation: ECOG, Eastern Cooperative Oncology Group.
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Table 2. Best objective response.

Total ASPS Non-ASPS SS UPS
N 30 12 18 7 5

PD 4 (13.33) — 4 (22.22) 3 (42.86) 1 (20.00)
iUPD 3 (10.00) — 3 (16.67) — 1 (20.00)
SD 12 (40.00) 3 (25.00) 9 (50.00) 4 (57.14) 3 (60.00)
PR 10 (33.33) 8 (66.67) 2 (11.11) — —

CR 1 (3.33) 1 (8.33) — — —

ORR 36.67 75.00 11.11 0 0
95% CI 19.93–56.14 42.81–94.51 1.38–34.71 — —

DCR 76.67 100 61.11 57.14 60.00
95% CI 57.72–90.07 73.54–100 35.75–82.70 18.41–90.10 14.66–94.73

Abbreviations: SS, synovial sarcoma; iUPD, unconfirmed immune PD.

Figure 2.

A, Best percentage change for the sum
of tumor diameters from baseline.
B, Time to response and duration of
study treatment. ES, epithelioid sarco-
ma; FS, fibrosarcoma; LMS, leiomyosar-
coma; SS, synovial sarcoma; iUPD,
unconfirmed immune PD.
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Dose reduction of anlotinib was performed for 2 patients owing to
grade 3 hypertriglyceridemia and grade 2 hemoptysis, respectively.
TRAEs led to treatment termination of TQB2450 in 1 patient with
immune-related myocarditis.

For the 3 patients who experienced immune-related SAEs (irSAE), 2
achieved a PR, and 1 had a SD. In addition, long-termOS benefits were
observed in these patients, as all 3 patients were alive at the data cut-off
date.

Discussion
The study showed the safety of this combination that the incidence

of grade 3 or aboveAEswas relatively low, and no grade 5AE occurred.

Treatment regimen was efficacy for patients with ASPS that the ORR
reached 75% and the median PFS was 23.06 months while the efficacy
for patients with other sarcomas needed more investigation.

Previous studies provided some positive evidence for the com-
bination of VEGFR TKIs and PD-1 inhibitors in patients with
advanced STS. Martin-Broto and colleagues (13) subsequently
reported the efficacy of nivolumab plus sunitinib in patients
with advanced STS in a phase Ib/II trial; combining the STS cases
of phase I and phase II trials, the ORR was 21%. Wilky and
colleagues (12) also demonstrated the efficacy and safety of axitinib
combined with pembrolizumab for STS in a phase II trial, with an
ORR of 25%, and the ORR for ASPS and non-ASPS patients was
54.5% and 9.5%, respectively. Similarly, there is also a large gap in

Figure 3.

Kaplan–Meier estimates for PFS (A)
and OS (B) in all patients. AnloþTQB,
AnlotinibþTQB2450.
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ORR between ASPS patients and non-ASPS patients in our study
(75.00% vs. 11.11%).

ASPS is a rare STS subtype that is not sensitive to chemotherapy;
however, the development of new VEGFR TKIs and immune check-
point inhibitors has led to high response rates and prolonged survival
among patients with ASPS in many clinical trials. In 2019, Judson and
colleagues reported the efficacy of cediranib for ASPS in amulticenter,
double-blind, placebo-controlled, randomized, phase II trial (20). The
study met its primary endpoint that the median percentage change in
sum of targetmarker lesion diameters for the evaluable populationwas
�8�3% with cediranib versus 13�4% with placebo (P ¼ 0�0010).
However, no significant difference was observed in PFS (the median
PFS was 10.1 vs. 4.9 months, P ¼ 0.28).

In an anlotinib monotherapy phase IIB study, 1 out of 38 patients
with ASPS showed a complete response, and 8 achieved a partial
response, with an ORR of 23.7% and the median PFS of
18.23 months (3). Single-agent atezolizumab treatment also led to a
37.2% partial response, and the median treatment duration was
11.3 months (21). Compared with monotherapy, combination treat-
mentwith anti-angiogenesis TKIs and aPD-1 inhibitor seemed to have
facilitated a better tumor response for this specific subtype. For the
ASPS subgroup, analysis in the above-mentioned previous trials
showed that the ORR of axitinib combined with pembrolizumab was
54.5% (12), and the ORR of nivolumab combined with sunitinib was
57% (13). The combination therapy in the current study also dem-
onstrated the promising results in ASPS, suggesting that antiangio-
genic drug combinedwith PD-L1 inhibitormight be another choice for

the treatment of ASPS. Moreover, with a median follow-up of over
2 years, themedianOSwas still not reached for all patients as well as for
patients with ASPS, and thus follow-up is currently in progress.

This study also included 18 non-ASPS patients, including 7 synovial
sarcomas, 5 UPSs, and 6 other sarcomas. Synovial sarcoma is a rare
form of sarcoma with a poor prognosis. Typically, synovial sarcomas
are not sensitive to immunotherapy, with only a 10% response rate to
immune checkpoint inhibitors (22). The current study included 7
patients with synovial sarcoma who had a median PFS of 2.07months.
In addition, our study enrolled 5 patients with UPS, which is a rare
tumor that can occur in the dermis or subcutaneous soft tissue. Their
median PFS was 2.89 months, and the median OS was not reached.
These results provide some insights for future studies in these subtypes.

The safety profile of anlotinib in combination with TQB2450 was
found to be good. The main TRAEs above grade 3 were hypertrigly-
ceridemia (10.00%) and increased g-glutamyltransferase (6.67%), and
patients could resume treatment after adjusting medication and
symptomatic treatment. Three patients experienced irSAEs, all of
whom recovered after treatment; no study-related grade 5 AEs
occurred. Only 1 patient withdrew from the study due to an irSAE
but subsequently achieved long survival, indicating a possible corre-
lation between irSAE and a better outcome, which should be further
investigated.

This study had some limitations. The sample size was small and was
also not conducive to exploring molecular markers. The patients
included in the study are a heterogeneous population biased towards
ASPS. New studies with larger sample sizes for non-ASPS need to be
conducted to further explore the efficacy of combination therapy. In
addition, this studywas a single-arm study and thus could not compare
the efficacy of anlotinib combined with TQB2450 to another treat-
ment. Despite a median follow-up time of approximately 2 years, the
median OS was not reached. This will be reported separately after
longer-term survival data are obtained in the future.

Conclusion
The combination of anlotinib and TQB2450 showed promising

activity in patients with ASPS, indicating the synergistic effects of PD-
L1 mAbs and angiogenic agents. The trend of treatment benefit was
also observed in patients with non-ASPS while more investigations
with larger sample size and controlled arm were needed. The safety
profile was favorable. A study to explore the potency of the treatment
regime including VEGFR-TKI, immune checkpoint inhibitors, and
chemotherapy against non-ASPS sarcomas is ongoing.
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