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Efficacy and safety of anlotinib plus camrelizumab in treating
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Background: Conventional chemotherapy has limited therapeutic effects in retroperitoneal soft tissue
sarcomas (RSTs), while anlotinib emerged as a novel multi-target tyrosine kinase inhibitor (TKI) for
sarcomas. TKIs in combination with immunotherapy have demonstrated clinical activity in a variety of solid
tumors. This study retrospectively analyzed the efficacy and safety of anlotinib plus camrelizumab for the
treatment of RSTs.

Methods: Patients with RSTs who received anlotinib plus camrelizumab at Peking University Cancer
Hospital Sarcoma Center were enrolled. Response assessment was conducted every 3 cycles of treatment
according to response evaluation criteria in solid tumors version 1.1 (RECIST vl1.1). Treatment-related
adverse events (TRAEs) were evaluated by Common Terminology Criteria for Adverse Events (CTCAE)
v5.0. Patients who had at least 1 response evaluation were analyzed.

Results: In all, 57 RSTs cases including 35 males and 22 females were analyzed, with a median age of
55 years. The pathological subtypes included 38 cases of L-sarcoma (liposarcoma and leiomyosarcoma),
and 19 cases of non-L-sarcoma. Two patients (3.5%) had complete response (CR) and 13 patients (22.8%)
had partial response (PR), with an objective response rate (ORR) of 26.3%. There were 31 (54.4%) and
11 (19.3%) patients with stable and progressive disease, respectively, with a disease control rate of 80.7%.
Patients with non-L-sarcoma had a significantly better response rate than those with L-sarcoma (ORR:
52.6% vs. 13.2%; P=0.0031). After a median follow-up of 15.8 months, the median progression-free survival
(PES) was 9.1 months, with 3- and 6-month PFS rates of 83.6% and 60.8%, respectively. Patients with non-
L-sarcoma had a significantly longer median PFS than did those with L-sarcoma (median PFS: 11.1 vs.
6.3 months; P=0.0256). TRAEs occurred in 28 (49.1%) patients, and 13 (22.8%) patients had grade 3—4
TRAEs. Hypertension (24.6%), hypothyroidism (19.3%), and palmar-plantar erythrodysesthesia syndrome
(12.3%) were the most common TRAEs.

Conclusions: The combination of anlotinib and camrelizumab demonstrated possible therapeutic efficacy

and safety in the treatment of RSTS, especially for non-L-sarcomas.
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Introduction

Retroperitoneal soft tissue sarcomas (RSTs) are a
heterogeneous group of rare tumors arising in the
retroperitoneum and account for approximately 10% of
all soft tissue sarcomas (STSs) (1). Complete and extended
surgical resection is the only potentially curative treatment
(2,3). Once advanced RSTs are contiguous with vital organs,
radical surgical resection is rarely performed. Similar to
advanced ST'Ss from the trunk and extremities, doxorubicin,
either alone or in combination with ifosfamide, is the first-
line standard treatment for all histologic subtypes, but
only a few patients achieve an objective response (4). In
particular, liposarcoma (LPS) and leiomyosarcoma (LMS),
the most common subtypes of RST, are less sensitive to
conventional chemotherapies (5-7). Downsizing RST as a
candidate for radical resection may prolong survival, but the
relevant treatment outcome is still poor.

Some new agents, including trabectedin, eribulin,
tyrosine kinase inhibitors (TKIs), and immune checkpoint
inhibitors (ICIs), have shown therapeutic effects against
sarcomas. However, only specific subtypes of sarcomas can
benefit from these drugs, and the objective response rate
(ORR) remains unsatisfactory.

A randomized phase III trial that compared eribulin
and dacarbazine revealed that eribulin could prolong
progression-free survival (PFS) and overall survival (OS)
in patients with LPS, while the ORR was only 1.4% (8). A
phase II study showed insufficient evidence for pazopanib in
the treatment of LPS (9). Pazopanib demonstrated efficacy
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for metastatic non-adipocytic STS in the PALETTE trial,
but with an ORR of only 6% (10). The data showed that
these drugs were ineligible for preoperative treatment.

Anlotinib is a novel TKI that targets multiple receptors,
including vascular endothelial growth factor receptor
(VEGFR), platelet-derived growth factor receptor
(PDGFR), fibroblast growth factor receptors (FGFRs),
and c-kit, covering tumor proliferation, vasculature,
and the tumor microenvironment (11). A phase II study
demonstrated its value in a spectrum of STSs with an ORR
of 13% (12). Pembrolizumab has been proven to yield a
favorable ORR in undifferentiated pleomorphic sarcoma
(UPS) and alveolar soft part sarcoma (13,14). However,
these histological subtypes rarely originate from the
retroperitoneal cavity.

TKIs combined with ICIs are an innovative regimen
owing to their synergistic effects in cancer treatment (15).
This combination could normalize vascular-immune
crosstalk to potentiate cancer immunity (16). In a range of
refractory malignancies, such as hepatocellular carcinoma,
cholangiocarcinoma and lung cancer, the combination of
lenvatinib and pembrolizumab has been shown to achieve
a significantly improved OS and ORR (17-20). Whether
sarcomas can benefit from this combination therapy remains
unknown.

Sun er al. explored the therapeutic effect of anlotinib
combined with ICIs in previously treated metastatic
sarcomas. The ORR was 34.4% in a small sample size (21).
You ez al. found TKI-ICI treatment has antitumor activity
in soft tissue sarcomas, with a favorable ORR of 36.6%
in dedifferentiated liposarcoma (DDLPS) subgroup (22).
Although this treatment was well tolerated by majority
patients, the clinical effect needs to be explored with large
sample size in sarcomas from retroperitoneal site.

In this retrospective study, RST patients underwent
anlotinib combined with camrelizumab were collected. The
data were analyzed to evaluate the efficacy and safety of this
regimen. We present the following article in accordance
with the STROBE reporting checklist (available at https://
atm.amegroups.com/article/view/10.21037/atm-23-460/rc).

Methods
Study design

Based on a perioperative clinical trial (ChiCTR2100054019)
at Peking University Cancer Hospital Sarcoma Center,
a group of patients with RST underwent preoperative
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treatment with TKIs and ICIs. Partial data were collected to
retrospectively evaluate the antitumor activity of anlotinib
and camrelizumab in this cohort. The primary objective
of this study was to identify the ORR and PFS based on
the investigator’s assessments. The secondary objective
was to evaluate treatment-related adverse events (TRAES)
according to the Common Terminology Criteria for
Adverse Events (CTCAE) v5.0. The study was conducted
in accordance with the Declaration of Helsinki (as revised
in 2013) and was approved by the Institutional Review
Board of Peking University Cancer Hospital (approval No.
2021KT43). Written informed consent was obtained from
all study participants.

Patients, treatments and follow-up

Eligible patients were adults (>18 years old) with histologically
proven primary or recurrent sarcoma that was not suitable
for complete surgical resection. As requested for safety, the
patients were required to have adequate renal, hepatic, and
bone marrow reserve function, as well as normal endocrine
function. Patients with gastrointestinal stromal tumors,
perivascular epithelioid cell tumors, and inflammatory
myofibroblastic tumors, which have reliable drug targets,
were excluded from this study (23-25). Baseline clinical
characteristics were recorded in detail before treatment.

Anlotinib was administered at 12 mg every day for
2 weeks on and 1 week off, and 200 mg of camrelizumab
was transfused every 3 weeks. According to the Response
Evaluation Criteria in Solid Tumors version 1.1 (RECIST
v1.1) (26), response assessment with enhanced computed
tomography or magnetic resonance imaging was conducted
every 3 cycles (9 weeks) of treatment. Patients who had at
least 1 response evaluation were analyzed. All patients were
continuously followed up. PFS was calculated from baseline
examination to the date of documented progression or
death (of any cause). Patients who were still progression-
free were censored at the time of their last follow-up. OS
was defined as the interval from baseline examination to
patient death from any cause or last follow-up.

Statistical methods

All data processing was performed using JMP (v14.3.0; SAS
Institute, Cary, NC, USA). Pearson chi-squared test was
used to describe and assess the differences in the subgroups.
OS rates and PFS rates were analyzed by Kaplan-Meier
survival tests, and P values were calculated using log-
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rank tests to evaluate the correlations between prognosis
and subtype or tumor grade. Univariate and multivariate
survival analyses were performed with Cox proportional
hazard regression model to identify independent parameters
affecting OS. Results with P values of less than 0.05 were
considered significant.

Results
Patient characteristics

A total of 65 patients underwent anlotinib plus camrelizumab
treatment in our department between July 2019 and April
2022. Five patients were excluded because they received
only one cycle of treatment due to the COVID-19
pandemic. One patient was excluded because a diagnosis of
sarcomatoid carcinoma. Two patients were lost to follow-up.
Our final analysis included 57 patients with RST (35 males,
61.4%; 22 females, 38.6%), with a median age of 55 years
(range, 18-81 years). Additionally, 19 (33.3%) patients had
initially unresectable sarcomas. The remaining 38 patients
had relapsed sarcomas after the prior surgery. Among them,
39 patients with primary local advanced disease and 18
with postoperative recurrence had distal metastases to the
peritoneum, lymph nodes, liver, and lungs.

The major histological subtypes included 30 (52.6%)
cases of LPS and 8 (14.0%) cases of LMS, which are well
known as L-sarcomas. Of the 19 (33.3%) non-L-sarcomas
in our cohort, there were 10 different sarcoma types,
with 3 cases being high-grade sarcomas without a specific
diagnosis. According to the Fédération Nationale des
Centres de Lutte Contre Le Cancer (FNCLCC) grading
system (27), G1, G2, and G3 retroperitoneal sarcomas
accounted for 19.3%, 42.1%, and 38.6% of the cases,
respectively. Details are presented in Table 1.

Treatment exposure and adverse events

Patients underwent a median of 6 cycles of treatment (range,
3-28), 19 patients (33.3%) were treated for >9 cycles,
53 patients (93.0%) received anlotinib and camrelizumab
as first-line treatments, and 4 patients (7.0%) received
second-line treatment due to disease progression under
doxorubicin-based chemotherapy.

Table 2 summarizes the TRAEs. TRAEs occurred in
28 (49.1%) patients. Hypertension (24.6%), hypothyroidism
(19.3%), palmar-plantar erythrodysesthesia syndrome
(12.3%), and oral mucositis (8.8%) were the most common
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Table 1 Patients and disease characteristics at baseline
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Table 2 Most common treatment-related adverse events

Characteristics N=57 (%)
Sex
Male 35 (61.4)
Female 22 (38.6)
Age (years)
Median [range] 55 [18-81]
<60 39 (68.4)
60-70 15 (26.3)
>70 3 (5.3
Histology
Liposarcoma 30 (52.6)
Leiomyosarcoma 8 (14.0)
Rhabdomyosarcoma 3(5.3)
Fibrosarcoma 2 (3.5)
Aggressive fibromatosis 2 (3.5)
DSRCT 2(3.5
MPNST 2 (3.5)
SMFT 2 (3.5)
UPS 1(1.8)
Synovial sarcoma 1(1.8)
Malignant paraganglioma 1(1.8)
High-grade sarcomas (NOS) 3(5.3)
FNCLCC grade
G1 11 (19.3)
G2 24 (42.1)
G3 22 (38.6)
Type of disease
Local advanced 39 (68.4)

Metastases [peritoneum/LN/liver/lung] 18 (31.6) [10/1/4/8]

Prior surgery

Yes 38 (66.7)

No 19 (33.3)
Treatment

First-line therapy 58 (93.0)

Second-line therapy 4 (7.0

Data shown are numbers and percentage of patients or median and
range values with available data. DSRCT, desmoplastic small round
cell tumor; MPNST, malignant peripheral nerve sheath tumor; SMFT,
solitary malignant fibrous tumor; UPS, undifferentiated pleomorphic
sarcoma; NOS, not otherwise specified; FNLCC, Fédération
Nationale des Centres de Lutte Contre le Cancer; LN, lymph node.
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AEs Total, Grade 1-2, Grade 3-4,
n (%) n (%) n (%)
Hypertension 14 (24.6) 6 (10.5) 8 (14.0)
Hypothyroidism 11 (19.3) 11 (19.3) 0 (0.0)
PPE 7(12.3) 5(8.8) 2(3.5)
Mucositis oral 5(8.8) 1(1.8) 4 (7.0)
Proteinuria 4 (7.0) 4 (7.0) 0 (0.0
Hyperthyroidism 3(5.3) 3(5.3) 0 (0.0
Hoarseness 3(5.3) 3(5.3) 0 (0.0
Fatigue 3(5.3) 3(5.3) 0 (0.0)
Neutropenia 2 (3.5) 2 (3.5) 0 (0.0
RCCEP 1(1.8) 1(1.8) 0 (0.0)
Pituititis 1(1.8) 0(0.0) 1(1.8)

AE, adverse event; PPE, palmar-plantar erythrodysesthesia
syndrome; RCCEP, reactive cutaneous capillary endothelial
proliferation.

TRAEs. There were no grade 4 TRAEs, but 13 (22.8%)
patients had grade 3 TRAEs, including 8 (14.0%) with
hypertension, 4 (7.0%) with oral mucositis, 2 (3.5%) with
palmar-plantar erythrodysesthesia syndrome, and 1 (1.8%)
with pituititis. Additionally, 2 patients experienced anlotinib
dose reduction, 3 patients experienced an interruption in
anlotinib, and 1 patient diagnosed with pituititis underwent
hormone replacement therapy, which was terminated with
camrelizumab.

Efficacy

According to RECIST v1.1, CR and PR were recorded as
objective responses in 2 (3.5%) and 13 (22.8%) patients,
respectively, and 31 (54.4%) patients had stable disease
(SD) for a disease control rate of 80.7%. The remaining 11
(19.3%) had disease progression (PD).

Among the 38 L-sarcoma cases, only 1 (2.6%) and
4 (10.5%) patients had CR and PR, respectively. There
were 25 (65.8%) and 8 (21.1%) patients with SD and PD,
respectively. In contrast, of the 19 non-L-sarcoma patients,
there were 1 (5.3%), 9 (47.4%), 6 (31.6%), and 3 (15.8%)
patients with CR, PR, SD, and PD, respectively. There was
a significant difference in ORR between L-sarcoma and
non-L-sarcoma patients [13.2% (5/38) vs. 52.6% (10/19);
P=0.0031].
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Table 3 Efficacy data according to RECIST v1.1
Groups CR PR SD PD ORR (%) DCR (%) P (for ORR)
Total 2 13 31 11 26.3 80.7
Sarcoma type 0.0031
L-sarcoma 1 4 25 8 13.2 78.9
Non-L-sarcoma 1 9 6 3 52.6 84.2
FNCLCC grade 0.0486
G1 0 0 10 1 0.0 90.9
G2 2 5 11 3 33.3 85.7
G3 0 8 10 4 36.4 81.9

RECIST, response evaluation criteria in solid tumors; CR, complete response; PR, partial response; SD, stable disease; PD, progressive
disease; ORR, objective response rate; DCR, disease control rate; FNCLCC, Fédération Nationale des Centres de Lutte Contre le Cancer.

.

Figure 1 A typical patient who achieved CR after combination therapy of anlotinib and camrelizumab. (A) The relapsed DDLPS tumor

(white arrow) in the retroperitoneal space adjacent to the aorta and iliac artery. (B) After 3 cycles of anlotinib and camrelizumab treatment,

the tumor vanished. DDLPS, dedifferentiated liposarcoma; CR, complete response.

In subgroup analysis based on the FNCLCC grading
system, none of the G1 sarcomas had an objective response,
while the ORR of the G2 and G3 groups were similar
(33.3% wvs. 36.4%, respectively; Table 3).

The 2 CR patients were diagnosed with dedifferentiated
liposarcoma (DDLPS) and MDM2-amplified malignant
peripheral nerve sheath tumor (MPNST), respectively. Both
CRs were achieved during the first response evaluation.
The DDLPS case received only 3 cycles of treatment and

© Annals of Translational Medicine. All rights reserved.

was interrupted owing to the COVID-19 pandemic. The
patient’s CR status persisted for 29 months (Figure I). The
patient with MPNST underwent 17 cycle of combination
therapy and remained in CR for 28 months. The 13 patients
with PR were diagnosed with DDLPS (n=2), MLS (n=1),
LMS (n=1), rhabdomyosarcoma (RMS; n=2), UPS (n=1),
desmoplastic small round cell tumors (DSRCT; n=1),
solitary malignant fibrous tumor (SMFT; n=1), synovial
sarcoma (n=1), malignant paraganglioma (n=1), and
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Table 4 Efficacy data by type of retroperitoneal sarcoma
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RST CR PR SD PD ORR (%)
Liposarcoma 1 3 22 4 13.3
WDLPS 0 0 12 1 0.0
DDLPS 1 2 9 2 21.4
MLS 0 1 1 0 50.0
PLS 0 0 0 1 0.0
Leiomyosarcoma 0 1 3 4 12.5
Rhabdomyosarcoma 0 2 1 0 66.7
Fibrosarcoma 0 0 1 1 0.0
Aggressive fibromatosis 0 0 2 0 0.0
DSRCT 0 1 1 0 50.0
MPNST 1 0 0 1 50.0
SMFT 0 1 1 0 50.0
UPS 0 1 0 0 100.0
Synovial sarcoma 0 1 0 0 100.0
Malignant paraganglioma 0 1 0 0 100.0
High-grade sarcomas (NOS) 0 2 0 1 66.7

RST, retroperitoneal soft tissue sarcoma; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; ORR,
objective response rate; WDLPS, well-differentiated liposarcoma; DDLPS, dedifferentiated liposarcoma; MLS, myxoid liposarcoma; PLS,
pleomorphic liposarcoma; DSRCT, desmoplastic small round cell tumor; MPNST, malignant peripheral nerve sheath tumor; SMFT, solitary
malignant fibrous tumor; UPS, undifferentiated pleomorphic sarcoma; NOS, not otherwise specified.

nonspecific high-grade sarcomas (n=2). Detailed data are
presented in Table 4 and Figure 2.

Follow-up and survival

After a median follow-up of 15.8 months (range, 2.9—
30.2 months), a total of 30 progressive events were recorded
for a median PFS (mPFS) of 9.1 months (95% confidence
interval: 5.6-16.8 months), with 3- and 6-month PFS
rates of 83.6% and 60.8%, respectively. Non-L-sarcoma
patients had a significantly longer mPFS than did L-sarcoma
patients (11.1 vs. 6.3 months; P=0.0256), while the mPFS
was similar between the FNCLCC grade subgroups (G1
vs. G2 vs. G3: 5.9 vs. 13.5 vs. 6.8 months, respectively;
P=0.6361; Figure 3).

Thirteen PR patients had an mPFS of 13.9 months
(range, 6.5-30.2 months). Three of these patients had
tumor progression at last follow-up, with PFS ranging from
7.7-16.8 months. One individual discontinued treatment
in PR status due to adverse events (AEs) and another

© Annals of Translational Medicine. All rights reserved.

abandoned treatment. As of this writing, the 8 remaining
patients maintain a PR status.

Only 14 deaths have been recorded in our cohort thus
far, and the median OS has not been reached.

Discussion

This retrospective study covers all patients with RST
who received anlotinib and camrelizumab at our single
center. Although this was a retrospective study, patients
underwent treatment and evaluation using a prospective
method. Moreover, very few patients were lost to follow-
up. An ORR of 26.3% attested to the efficacy of anlotinib
plus camrelizumab in the treatment of RSTs. Our results
are comparable with the outcomes of clinical trials
(EORTC 62012), in which the ORR was 26.5% in patients
treated with doxorubicin and ifosfamide (AI). However,
LPS and LMS, well-known chemotherapy-insensitive
sarcomas, accounted for only 14% and 26% of the cohort,
respectively, in the phase III randomized study (28).
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Figure 2 A waterfall plot for the best percentage changes in target lesion size. The red line represents the threshold for progressive disease.
The green line represents the threshold for partial response. Dark grey columns represent L-sarcoma, and light grey columns represent
non-L-sarcoma. LMS, leiomyosarcoma; RMS, rhabdomyosarcoma; FS, fibrosarcoma; AF, aggressive fibromatosis; SS, synovial sarcoma;
MPG, malignant paraganglioma; HgS, high-grade sarcoma; DSRCT, desmoplastic small round cell tumor; MPNST, malignant peripheral
nerve sheath tumor; SMFT, solitary malignant fibrous tumor; UPS, undifferentiated pleomorphic sarcoma; WDLPS, well-differentiated
liposarcoma; DDLPS, dedifferentiated liposarcoma; MLS, myxoid liposarcoma; PLS, pleomorphic liposarcoma.
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Figure 3 Subgroup analysis of progression-free survival in 57 patients with RSTs who underwent combination therapy of anlotinib
and camrelizumab. (A) Progression-free survival in subgroups of L-sarcomas (red line) and non-L-sarcomas (blue line) was compared,
showing that patients with non-L-sarcoma had a significantly longer mPFS than those with L-sarcoma (11.1 vs. 6.3 months; P=0.0256).
(B) Progression-free survival in G1 (red line), G2 (green line), and G3 (blue line) sarcomas were compared, and the mPFS was similar
between the FNCLCC grade subgroups (G1 vs. G2 vs. G3: 5.9 vs. 13.5 vs. 6.8 months; P=0.6361). RSTS, retroperitoneal soft tissue sarcomas;
mPFS, median progression-free survival; FNCLCC, Fédération Nationale des Centres de Lutte Contre Le Cancer.
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In our study, LPS and LMS accounted for more than
two-thirds of cases and were the most common histological
subtypes of the retroperitoneal site. Unfortunately, the
ORR of targeted immunotherapy was only 13.2% (5/38)
in L-sarcoma, which did not show a superior effect to
conventional chemotherapy. Accurate data of ORR
(ranging from 8% to 12%) in LPS cases treated with an
anthracycline-containing regimen were all derived from
retrospective studies (6,29,30). The data were similar to
our results of 13.3% (4/30) for LPS. Furthermore, our
study indicated that anlotinib plus camrelizumab showed
better antitumor activity in DDLPS, with an ORR of
21.4%. However, nearly half of the LPS cases were well-
differentiated liposarcoma (WDLPS), and none of them
had a tumor response in assessment. Although nearly all
WDLPS cases were evaluated as SD, this was mainly due to
the slow growth characteristics of the sarcoma and not the
therapeutic effect of the treatment. This is also the reason
that G1 sarcomas, which were mainly WDLPS, showed no
tumor response on radiological evaluation.

LPS has four subtypes. Myxoid liposarcoma (MLS) is rare
but chemotherapy sensitive, with an ORR of 43.2% (31).
Other regimens, such as doxorubicin plus dacarbazine or
trabectedin, have comparable ORRs of 44% and 46-51%,
respectively (32-34). Katz er al. speculated that the high
efficacy of dose-intensive Al chemotherapy in MLS appears
not to be a feature unique to this regimen, but rather
a feature of the chemotherapy sensitivity of MLS (31).
Interestingly, our study showed that MLS had a similar
ORR of 50% under targeted immunotherapy although in a
small number of cases.

Another issue worth discussing is the 3 RMS cases.
The first 2 patients with subtype RMS were evaluated as
PR in first-line treatment; however, the third patient with
embryonal subtype RMS had tumor progression under
anlotinib plus camrelizumab as second-line treatment, but
this patient’s first-line Al chemotherapy resulted in partial
tumor remission. Patients with chemotherapy-responsive
sarcomas may also benefit from TKIs and PD-1 inhibitors.
It is difficult to determine whether targeted immunotherapy
is a supplementary regimen or merely a substitution for
conventional chemotherapy. Further studies need to be
designed with greater-than-second-line treatment and that
concentrate on sarcoma subtypes. Nevertheless, previous
studies have revealed that multiple sarcomas, including
LPS, seem to benefit more from anlotinib than from other
multikinase inhibitors (9,10,12). The combination of
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anlotinib and ICIs may have indispensable value.

In contrast, anlotinib plus camrelizumab has advantages
in clinical administration, AE management, and long-
term response once it takes effect. Anlotinib is an orally
administered drug. Camrelizumab is a PD-1 inhibitor
similar to pembrolizumab and may be transfused and
extended once every 6 weeks (35,36). Anlotinib rarely
causes proteinuria compared with lenvatinib and has fewer
AEs than does pazopanib (37-39). Common AEs associated
with hypertension can be self-monitored and symptomatic.
Severe palmar-plantar erythrodysesthesia syndrome and
oral mucositis always lead to interruption of anlotinib, but
the grade 3-4 incidence is low (only 3.5-7.0% in our study).
Most patients resume the standard dose after discontinuation.
Camrelizumab caused 19.3% events of hypothyroidism
in our cohort, with 6 of the 11 afflicted patients being
well-controlled with thyroxine replacement therapy.
Discontinuation of PD-1 inhibitors due to severe immune-
related AEs is rare, with only 1 RMS patient discontinuing
treatment due to hypophysitis in our study. The patient
subsequently received Al chemotherapy; however, the tumor
remained stable without further shrinkage.

TKIs plus ICIs could provide a long-term major response
in those with hepatocellular carcinoma, and the same
phenomenon was also observed in patients with RST (19).
Among the 15 patients with the best response, only 3 have
tumor progression at present. The others had ongoing
tumor alleviation ranging from 6.5 months to at least
30.2 months. The efficacy and safety characteristics of
anlotinib combined with camrelizumab support this
combination’s use in the first-line treatment of RSTs,
especially for those who have worse performance status and
cannot tolerate conventional chemotherapies.

Our study revealed that anlotinib combined with
camrelizumab had a superior therapeutic effect in non-
L-sarcomas, and over half of the patients achieved CR or
PR. Patients with RMS, DSRCT, MPNST, SMFT, UPS,
synovial sarcoma, malignant paraganglioma, and high-grade
sarcoma without a specified diagnosis may benefit from this
regimen, as well as those with DDLPS and MLS. Recently,
TKIs and ICIs in combination with chemotherapy have
been widely studied in a variety of malignancies and have
shown favorable responses (40,41). The effectiveness and
safety of our findings demonstrate the feasibility of this
3-drug combination therapy in the future. Exploratory
studies are worth conducting, particularly for potentially
resectable RSTs.
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Conclusions

The combination of anlotinib and camrelizumab
demonstrated promising efficacy and safety in the treatment
of RSTs, especially for non-L-sarcomas. However,
L-sarcoma requires further investigation in this context.
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