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Abstract

in different groups.

cabozantinib 60 mg/d has the best safety profile.

drug in clinical practice.

randomized controlled trials, serious adverse events

Background: Tyrosine kinase inhibitors (TKIs) have been approved for treating patients with clinically advanced metas®
thyroid cancer. However among the many TKIs, it remains unknown which regimen is the best choice for these patients.

Methods: We conducted a systematic review and network meta-analysis to compare the survival benefits and efficacy of
the available first-line regimens. We conducted an active search for phase I, lll, or IV randomized controlled trials (RCTs) in the
PubMed, Embase, and Cochrane databases to compare the effects of at least 2 drugs in the systemic treatment of advanced
or metastatic thyroid cancer up to May 2023. The network meta-analysis model was adjusted using Bayesian Network model.
Twelve trials with 2535 patients were included in our meta-analysis. The overall survival (OS), progression-free survival (PFS),
and serious adverse events (SAEs) were taken as reference indicators. We also performed subgroup analyses of OS and PFS in
medullary thyroid cancer (MTC) and radioiodine-refractory differentiated thyroid cancer (RR-DTC) to explore the variations of TKls

Results: As a result, apatinib had the best effect on overall survival (OS) (hazards ratio [HR] = 0.42, 95% confidence interval
[CI] = 0.18-0.98), lenvatinib 18 mg/d has the best effect on progression-free survival (PFS) (HR = 0.13, 95% CI = 0.064-0.27), and

Conclusions: Our network meta-analysis showed that we believe that cabozantinib has the potential to become a widely used

Abbreviations: ATC = anaplastic thyroid cancer, Cl = confidence interval, MTC = medullary thyroid cancer, OS = overall
survival, PFS = progression-free survival, RCTs = randomized controlled trials, RR-TC = radioiodine-refractory thyroid cancer,
SAEs = serious adverse events, SUCRA = surface under the cumulative ranking curve, TKIs = tyrosine kinase inhibitors.

Keywords: Bayesian Network model, cabozantinib, medullary thyroid cancer, radiociodine-refractory differentiated thyroid cancer,

1. Introduction

Thyroid cancer is the most common malignancy among endo-
crine malignant diseases. Its global incidence has increased
approximately 3-fold over the past 30 years. In the past 10
years, the incidence of thyroid cancer in China has increased
by approximately 5 times."! Thyroid cancer is divided into 4
main types: papillary thyroid carcinoma (PTC), follicular thy-
roid carcinoma (FTC), medullary thyroid cancer (MTC), and
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anaplastic thyroid cancer (ATC). The first two are differentiated
thyroid cancers that account for 90% of all thyroid cancers, and
the vast majority of patients with differentiated thyroid cancer
(DTC) can achieve satisfactory efficacy with surgery, radioactive
iodine and thyroid-stimulating hormone (TSH) suppression.?!
However, during radioactive iodine-131 (I'3!) treatment, some
metastases may be dedifferentiated and lose iodine uptake abil-
ity, resulting in radioiodine-refractory DTC (RR-DTC) with
a 10-year survival rate of only 10%.5! In addition, MTC and
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ATC are insensitive to I'*! treatment. MTC, ATC, and RR-DTC
are broadly referred to as radioiodine-refractory thyroid cancer
(RR-TC).1

With deepening of the research on the occurrence and devel-
opment of thyroid cancer, molecular targeted drugs represented
by kinase inhibitors have emerged in recent years. These have
the advantages of strong specificity, reliable efficacy, and small
adverse reactions.*! Tyrosine kinase inhibitors (TKIs), mainly
targeting vascular endothelial growth factor receptor, fibroblast
growth factor receptor, and stem cell growth factor receptor,
have been widely used in the clinical treatment of lung, colorec-
tal, breast, liver, and other cancers.”! Different TKIs can effec-
tively improve the progression-free survival (PFS) and overall
survival (OS) of patients with RRTC. Among them, lenvatinib,
sorafenib, cabozantinib, and vandetanib have been approved by
the Food and Drug Administration (FDA) for the treatment of
thyroid cancer.!®! Nevertheless, side effects, especially adverse
events (AEs) grade 3 or higher such as hypertension, diarrhea,
and hand-foot syndrome, cannot be ignored.!”*!

Previous meta-analyses have shown that TKI targeted ther-
apy has a promising advantage over placebo in terms of disease
control rate (DCR), overall response rate (ORR), and PFS for
patients with RRTC,P!!l but the OS could not be synthesized
due to immature follow-up data. Furthermore, other emerging
tyrosine kinase inhibitors, such as apatinib and anlotinib, are in
clinical trials. Of the many treatment options, it is unclear which
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one is most effective for patients. In this study, we conducted a
systematic review and network meta-analysis of approved and
published TKIs and some promising TKIs in clinical trials to
assist in future treatment methods. Thus, to further improve the
treatment strategy and management of RR-TC, we performed
this updated meta-analysis to summarize the efficacy and safety
of TKI target therapy for these patients.

2. Materials and methods

2.1. Search strategy

We searched PubMed, Cochrane, and Embase databases for
phase II, III, and IV randomized controlled trials (RCTs) to
compare the effects of multiple drugs in systemic therapies for
advanced or metastatic thyroid cancer through May 2023. We
screened all eligible articles. Our search process used the fol-
lowing search formula: (tyrosine kinase inhibitors OR mul-
tikinase inhibitors OR lenvatinib OR sorafenib OR pazopanib
OR cabozantinib OR vandetanib OR apatinib OR anlotinib
OR dovitinib) AND (radioiodine-refractory thyroid cancer OR
radioiodine-refractory thyroid carcinoma OR medullary carci-
noma OR medullary cancer OR advanced or metastatic thy-
roid cancer OR advanced or metastatic thyroid carcinoma). We
extracted data related to efficacy and safety, including PFS, OS
and serious adverse events (SAEs). The preliminary screening

Identification of studies via databases and registers
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Figure 1. Literature retrieval and selection.
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was mainly completed by 2 researchers independently, and the
screening was mainly based on the title and abstract of the
paper, excluding the documents that did not meet the require-
ments, and extracting data from the documents that met the
requirements.

2.2. Inclusion and exclusion criteria

All studies included in the network meta-analysis were
RCTs. The target patients had to have advanced metastatic
DTC or advanced MTC that could not be treated with
I3 and had received at least one tyrosine inhibitor. Non-
randomized controlled clinical trials, repeated tests, simple
subgroup analysis experiments, no-control experiments,
reviews, and editorials were excluded. After a full review of
the remaining studies, twelve eligible RCTs were included
in our studies and analyzed further. The primary outcome
measures included the measurements of PFS and OS, and
the secondary outcome measure was the evaluation of grade
3 or more SAEs. Two investigators searched and reviewed
titles and abstracts for potential studies. When reading
the abstract alone does not determine the eligibility of a
trial, we will read the full text. When there was a disagree-
ment between the 2 investigators, the third investigator
resolved it.

2.3. Data extraction

The following information and data was extracted independently
from the studies by 2 investigators: the first author’s name, year
of publication, trial phase, number of patients, treatment dose,
age, sex percentage, characteristics of thyroid carcinoma, and
initial treatment scheme. In addition, hazard ratios (HRs), odds
ratios (ORs), and 95% confidence intervals (CIs) related to
PES, OS, and rates of grade > 3 SAEs were retrieved. When 2
researchers disagreed, the problem was resolved through con-
sultation or consultation with a third investigator. After the data
is extracted, the 2 investigators jointly checked the accuracy of
the data.

2.4. Risk of bias assessment

The risk of bias of the studies was assessed by 2 assessors using
the Cochrane risk-of-bias tool. The quality of the studies was
assessed mainly as follows, including random sequence genera-
tion, allocation concealment, blinding of participants and per-
sonnel, blinding of outcome assessments, data integrity, selective
reporting, and other biases. Each item was categorized as low,
unclear, or high risk.

2.5. Statistical analyses

Based on the Bayesian Network structure recommended by
the United Kingdom’s National Institute for Health and Care
Excellence (NICE), we performed a network indirect compari-
son."? For survival outcomes, including OS and PFS, HRs were
used to estimate the overall HRs and corresponding 95% con-
fidence interval (CI). To obtain safety results, we estimated the
overall ORs and 95% Cls using the incidence of SAEs in each
treatment group. We fitted a consistency model and assessed
heterogeneity using the I? statistic. If I* > 50%, a random-effect
model was used. The Markov Chain Monte Carlo (MCMC)
algorithm was applied to estimate the processing effect after
aging 100,000 samples. The probability of processing the rank
was assessed using the surface under the cumulative ranking
curve (SUCRA). The SUCRA ranges from 0 to 1, with 1 being
the best.[3! Subgroup analyses were performed according to the
type of clinical trial evaluated and were divided into MTC and
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RR-DTC groups. All analyses were performed using R version
3.6.1 with the “gemtc” and “rjags” package.

2.6. Ethics statement

Because the data for our analyses were obtained from public
databases, this study did not require ethical approval or patient
consent.

3. Results

3.1. Literature search and data extraction

According to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines, 3084
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Figure 2. Risk of bias summary of the included studies for network
meta-analysis.
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studies were searched, and 12 trials were selected for net-
work meta-analysis,'*2"! with a total sample size of 2535. The
screening process is shown in Figure 1. Of the 12 studies, 7142
were RR-DTC and 5221 were MTC. The baseline data for
all the trials are presented in Table 1. It’s important to note
that we specifically label the dosage of the drug. Lenvatinib
24 and 18 mg/d represent the same drug of different dosages.
Cabozantinib 60 mg/d is a tablet, while Cabozantinib 140 mg/d
is a capsule. We extracted OS, PFS, and SAEs data for the net-
work meta-analysis. PFS data were counted in all 12 trials, OS
data were counted in 11 trials except one trial,?° and SAE data
were statistically recorded in 8 trials (all but 4 trials!!?21:23:241),
We also performed a subgroup analysis of OS and PFS accord-
ing to disease type, divided into RR-DTC!42% and MTC?!-23!
groups. Finally, the network plot was based on PFS, OS, and
SAEs data from all trials.

3.2. Risk of bias assessment results

The risk of bias for each study was assessed independently
by 2 investigators using the Cochrane Collaboration tool.?!
Disagreements were resolved by consulting a third investigator.
The study’s overall risk of bias was judged to be low when more
than 4 items were considered low risk, moderate when only 2
to 3 items were considered low risk, and high when fewer than
2 items were considered low risk or more than one high risk

www.md-journal.com

moderate risk. The other included studies were well designed
and at low risk of bias (Fig. 2).

3.3. Network meta-analysis

Network contact diagrams about OS, PFS, and SAEs were
placed below in the form of pictures (Fig. 3).

3.4. Overall survival

We first made an indirect comparison of OS. Seven drugs
were included in the network meta-analysis for indirect
comparison. As shown in Figure 4A, lenvatinib 24 mg/d
(HR =0.67, 95% CI 0.45-1.0) and apatinib (HR = 0.42,
95% CI 0.18-0.98) achieved significant clinical survival
benefits compared with placebo, exhibiting significantly
reduced mortality rates of 33% and 58%, respectively. Of
these 2 drugs, apatinib showed the best probability ranking
(SURCA = 0.9203957), meaning there is more than 90%
probability that it is the best choice, followed by lenvatinib
24 mg/d (SUCRA = 0.7237686). The other 5 drugs (anlotinib,
cabozantinib 140 mg/d, cabozantinib 60 mg/d, sorafenib, and
vandetanib) did not show a significant survival benefit com-
pared to placebo. I? = 0% indicated no significant heteroge-
neity was found in the statistical results. The same trend can
be seen in the SUCRA value (Table S1, Supplemental Digital

of bias. Schlumberger’s study®! was considered to be of high ~ Content, http:/links.lww.com/MD/M151) and the rank
risk. Wells’ and Zheng’s studies!'32* were considered to be of ~ probability plot (Fig. 4B).
Cabozantinib 140mg Cabozantinib 1 40mg
Cabozantinib 60mg
Apaunib
Cabozantinib 60mg Apatinib
Lenvatinib 24mg
Anlotinib
Lenvatinib 24mg Anlotinib
Lenvatinib 18mg Vandetanib

Vandetanib

Placebo
Sorafenib

Cc

Cabozantinib 60mg

Lenvatinib 24mg

Lenvatinib 18mg

Placebo

Sorafenib

Placebo

Cabozantinib 140mg

Apatinib

Vandetanb

Figure 3. Network of comparative interventions. The thickness of the line indicates the degree of correlation between the 2 scenarios. (A) overall survival; (B)

Progression-free survival; (C) adverse event.
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3.5. Progression free survival

We subsequently included 8 drugs in the network meta-analysis
of PFS. As shown in Figure 4C, all 8 drugs achieved signif-
icant clinical benefits compared to placebo, showing a sig-
nificant reduction in the risk of progression. Among them,
lenvatinib 18mg/d (HR =0.13, 95% CI 0.064-0.27) and
lenvatinib 24 mg/d (HR = 0.19, 95% CI 0.14-0.25) reduced
the risk of progression by more than 87% and 81%, respec-
tively. SUCRA = 0.96699813 indicated that lenvatinib 18 mg/d
has more than 90% probability of being the optimal choice.
This was followed by lenvatinib 24 mg/d with a SUCRA of
0.85990063, indicating the probability of it being the choice
was more than 80%. I?=7% indicated that no signifi-
cant heterogeneity was found. The SUCRA value (Table S1,
Supplemental Digital Content, http:/links.lww.com/MD/
M151) and grade probability plot (Fig. 4D) showed the same
treatment trends.

3.6. Subgroup analysis

Based on the included clinical trials that assessed differences in
thyroid cancer disease types, we performed subgroup analyses
of OS and PFS in MTC and RR-DTC. For the RR-DTC group,
only apatinib (HR = 0.42, 95% CI 0.18-0.98) and lenvatinib
24mg/d (HR = 0.67, 95% CI 0.45-0.99) significantly reduced
mortality by 58% and 33%, respectively (Fig. SA). Apatinib
was most likely the optimal choice (SUCRA =0.863248),
followed by lenvatinib 24mg/day (SUCRA =0.729741),
with I? = 8%, indicating no significant heterogeneity (Table
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MD/M152). The PFS results showed all drugs significantly
reduced the risk of progression (Fig. 5C); lenvatinib 18 mg/d
(HR =0.13, 95% CI 0.064-0.27) and lenvatinib 24 mg/d
(HR =0.19, 95% CI 0.14-0.25) reduced the risk of progres-
sion by more than 87% and 81%, respectively. Lenvatinib
18 mg/d had more than 90% probability of being the opti-
mal choice (SUCRA =0.945234167), followed by lenvatinib
24 mg/d (SUCRA = 0.776472500). I> = 11% indicated no sig-
nificant heterogeneity was found. For the MTC group, the OS
results showed that none of the 4 drugs [anlotinib, cabozan-
tinib 140 mg/d, cabozantinib 60 mg/d, and vandetanib] showed
a significant reduction in mortality compared to placebo
(Fig. 6A), and I? = 6% indicated that no significant heteroge-
neity was found. However, the encouraging PFS results showed
that all 4 drugs significantly reduced the risk of progression.
Among them (Fig. 6C), cabozantinib 140mg/d (HR =0.28,
95% CI 0.21-0.36) could reduce the risk of progression by
72% with more than 90% probability of being the choice
for patients with MTC (SUCRA =0.96556750), followed
by cabozantinib 60mg/d (HR =0.35, 95% CI 0.23-0.53),
vandetanib (HR = 0.46, 95% CI 0.31-0.69), and anlotinib
(HR =0.53, 95% CI 0.30-0.94). I> = 0% indicated that no
significant heterogeneity was found. The SUCRA value (Table
S2, Supplemental Digital Content, http://links.lww.com/MD/
M152) and grade probability plots (Figs. 5B, 5D, 6B, and 6D)
showed the same treatment trends.

3.7. Serious adverse events
Eight clinical trials included and evaluated SAEs data. As

S2, Supplemental Digital Content, http:/links.lww.com/  shown, all 6 drugs significantly increased the rates of grade > 3
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plot of PFS. Cl = confidence interval, HR = hazard ratio, OS = overall survival, PFS = progression-free survival.
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SAEs compared with placebo. Among the drugs included in
the evaluation (Fig. 7A), cabozantinib 60mg/d (OR =3.03,
95% CI 1.88-4.91, SUCRA =0.8031287) demonstrated the
highest safety profile, followed by cabozantinib 140mg/d
(OR =4.61,95% CI 3.02-7.08, SUCRA = 0.5953671) and van-
detanib (OR =4.86, 95% CI 2.34-10.6, SUCRA = 0.5932262).
Lenvatinib 24 mg/d had the highest risk of SAEs (OR =19.3,
95% CI 12-31.9, SUCRA = 0.1278858) and demonstrated the
lowest safety profile. I* = 24% indicated no significant heteroge-
neity was found. Network meta-analysis comparison of 7 regi-
mens of high-grade AEs is shown in Table 2. The SUCRA value
(Table S3, Supplemental Digital Content, http:/links.lww.com/
MD/M153) and hierarchical probability plot (Fig. 7B) showed
similar security trends.

4. Discussion

This network meta-analysis indirectly compared the treatment
options for RR-TC based on 12 RCTs. This study yielded sev-
eral major findings. First, apatinib worked best in terms of
OS. Second, lenvatinib improved PFS better than other treat-
ment regimens. In addition, in the subgroup analysis, apatinib
and lenvatinib 24 mg/d had positive effects on patients with
RR-DTC; cabozantinib 140mg/d had a good effect on MTC
patients. Finally, in terms of SAEs, cabozantinib 60 mg/d had
the highest safety profile and lenvatinib had the highest risk of
developing SAEs among the 8 drugs.

Through our indirect comparison, in terms of OS, the indirect
comparison of 6 drugs and placebo showed apatinib had a rel-
atively better OS improvement effect than other drugs, perhaps
because apatinib is a novel vascular endothelial cell growth fac-
tor receptor inhibitor made in China,?”! which can effectively
inhibit the kinase activity of vascular endothelial growth factor
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receptor2 (VEGFR-2), KIT proto-oncogene receptor tyrosine
kinase (KIT), and sarcoma gene (SRC) and inhibit the phosphor-
ylation of VEGFR-2, KIT and platelet growth factor receptor b
(PDGFRD).?8 In previous studies, apatinib was shown to have
an effect on human patients who had received chemotherapy
for thyroid cancer and other advanced cancers, such as gastric
cancer (6.5 vs 4.7 months, P =.0149), liver cancer, colorec-
tal cancer, and breast cancer.?*2 It can effectively exert anti-
tumor effects. Previous clinical studies have shown that apatinib
is a viable treatment option for advanced thyroid cancer with
significant efficacy in ORR, PFS, and OS, and a good safety pro-
file.?”? Secondly, lenvatinib had a certain improvement effect on
OS, while the other 5 drugs did not show a good improvement
effect.

Lenvatinib is the most favorable PFS regimen for treatment
of advanced thyroid cancer. Indirect comparisons of placebo,
anlotinib, apatinib, sorafenib, cabozantinib, vandetanib, and
lenvatinib showed the best PFS benefits. Lenvatinib target the
vascular endothelial growth factor receptor (VEGFR1-3), fibro-
blast growth factor receptor (FGFR1-4), platelet growth factor
receptor 0. (PDGFRa), platelet growth factor receptor (RET),
and KIT, inhibiting the vascular and lymphatic vessel growth of
tumors, thereby exerting anti-tumor effects.>=%! In the Brose’s
study,?” the PFS benefits of lenvatinib 18 and 24 mg/d were con-
sistent in the treatment of RR-DTC. Lower starting doses of len-
vatinib may affect therapeutic efficacy, but the safety profile of
the 2 regimens was similar. In summary, the results of our study
support the continued use of approved lenvatinib 24 mg/d in
patients with DTC, and a dose of 18 mg/d can be adjusted when
tolerated for maximum clinical benefit.

We performed subgroup analyses to determine the best
drug regimen choice in RR-DTC and MTC and found that
Cabozantinib has some remission effect on progression in
patients with MTC, consistent with the results of the included
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Figure 5. Forest plot and ranking plot of drugs treating RR-DTC. (A) The forest diagram of the OS; (B) The ranking graph of the OS; (C) The forest plot of PFS;
(D) The ranking plot of PFS. Cl = confidence interval, HR = hazard ratio, OS = overall survival, PFS = progression-free survival.
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EXAM trial.”?! Cabozantinib has been approved in the United
States and Europe for the treatment of progressive metastatic
MTC and has shown significant PFS benefit and good tolera-
bility.**! This finding is consistent with the trend observed in
our analysis. Michael’s research shows that Inhibiting MET and
VEGFR2 with cabozatinib effectively blocks the progression of
MET-driven tumor resistance from drugs that target the VEGF
pathway alone, thereby providing a more sustained anti-tumor
effect.’”) For RR-DTC, apatinib and lenvatinib have different
degrees of remission, and lenvatinib can significantly reduce the
risk of progression in these patients.

In terms of drug safety, network analysis revealed that
cabozantinib showed the best tolerability. The grade > 3 SAEs
were diarrhea, hand-foot syndrome, nausea, and decreased appe-
tite.[14222325] Cabozantinib 60mg/d tablet had fewer patients
with SAEs than Cabozantinib 140 mg/d capsule. Cabozantinib
60 mg/d tablet may be easier to tolerate, and timely dose adjust-
ment is an important strategy for managing SAEs and improv-
ing cabozantinib tolerance. The risk of drug-related SAEs was
the highest with lenvatinib, and the SAEs associated with lenva-
tinib were mainly hand, foot, and mouth disease; hypertension;
proteinuria; diarrhea; and fatigue. Most toxic effects were man-
aged by dose adjustment and drug therapy.'7!82% Our indirect
comparisons showed a close association between lenvatinib and
drug-related grade > 3 SAEs. Since the approval of lenvatinib,
clinicians have improved their experience with lenvatinib and
their ability to predict SAEs and quickly manage toxicity,?"
which has mitigated the effects of drug toxicity to some extent.

From our analysis results, it can be observed that cabozan-
tinib has a statistically better improvement in PFS compared to
other drugs. Although there was no statistical difference in OS,
possibly due to the fact that some of the included studies only

Medicine

conducted an interim analysis of OS during a limited follow-up
time. Based on the existing analysis, the overall trend showed
cabozantinib was more likely to benefit OS compared to other
groups. Cabozantinib is currently being studied in clinical trials
for a variety of tumor types, including medullary and differen-
tiated thyroid cancer, prostate cancer, hepatocellular carcinoma,
renal cell carcinoma, and other diseases.8#?! It is generally well
tolerated, does not easily develop drug resistance, and has good
effects in many different types of tumors.[42 At the same time,
cabozantinib has better safety in clinical use because of the
lower probability of SAEs. The effectiveness and safety of com-
prehensive drugs make cabozantinib a better choice than other
drugs for the treatment of RR-TC.

Our study is the first analysis in which a network meta-
method has been used to compare drugs for the treatment
of RR-TC, and our findings may contribute to the best
treatment plan being selected more systematically. Secondly,
we used subgroup analyses to discuss the 2 most common
advanced thyroid cancers: medullary cancer and radioiodine-
refractory differentiated thyroid cancer. The most effective
treatment options were comprehensively evaluated for these
2 diseases. Our study also included new drugs that had little
or no previous inclusion in meta-analysis, such as anlotinib,
apatinib, and regimens of lenvatinib and cabozantinib. Our
network analysis comprehensively evaluate the efficacy and
safety of these drugs that have been proven to be effective
in RR-TC. We also indirectly link several drugs that were
not directly compared to seek the best treatment plan, and
provide treatment rankings of drugs according to indicators
such as OS, PFS, SAEs. Furthermore, the heterogeneity in
our study was very small, which ensured the accuracy of the
study results.
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Figure 6. Forest plot and ranking plot of drugs treating MTC. (A) The forest diagram of the OS; (B) The ranking graph of the OS; (C) The forest plot of PFS; (D)
The ranking plot of PFS. ClI = confidence interval, HR = hazard ratio, OS = overall survival, PFS = progression-free survival.
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Figure 7. Forest plot and ranking plot of the probability of grade 3 or more adverse events in patients treated with tyrosine kinase inhibitor group versus placebo
group. (A) The forest diagram of AEs; (B) The ranking graph of the AEs. AEs = adverse events, Cl= confidence interval, OR = odds ratio.

Our study had some drawbacks. The indirect comparison of
RCTs had certain limitations when compared to direct compar-
isons. The differences in the quality of the included articles may
have affected the accuracy of the final results. In addition, some
trials did not reach the final analysis time for OS. Therefore, the
analysis of OS may not be accurate, and more studies are needed
to further validate the effects of the drugs on OS.

5. Conclusions

This network meta-analysis indirectly compared the treatment
options for RR-TC based on 12 randomized controlled studies
and yielded several important findings. First, lenvatinib 18 mg/d
was statistically more effective than the other treatments in
improving PFS. Secondly, in terms of OS, apatinib resulted in
a more pronounced improvement than other drugs. Of all the
drugs evaluated, the risk of SAEs was highest with lenvatinib
24 mg/d, while cabozantinib 60 mg/d was considered to have the
best safety profile among the included drugs. For RR-DTC, apa-
tinib and lenvatinib have good efficacy, and lowering the dose
may help reduce the side effects of lenvatinib to improve PFS.

Cabozantinib is the most suitable for MTC and cabozantinib
60mg/day has lower side effects. After combining the results of
PFES, OS, and SAEs, we believe that cabozantinib has the poten-
tial to become a widely used drug in clinical practice.
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