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ABSTRACT

Efficacy and Safety of Multi-Kinase Inhibitors for
Patients with Advanced or Metastatic Radioiodine
Refractory Differentiated Thyroid Cancer: A Systematic

Review and Meta-Analysis

Yoo, Jaekyoung
Dept. of Pharmaceutical Medicine and Regulatory Science
The Graduate School

Yonsei University

Background

Differentiated thyroid cancer (DTC) type represents over 90% of thyroid cancers,
and often present as an indolent disease with an excellent prognosis following
thyroid surgery and radioiodine therapy. However, recurrence of locally advanced or
distant metastases occur up to approximately 15% of patients and systemic therapy

with multi-kinase inhibitor is important for treatment of these patients.

The aim of the study is to provide comparative overview to assist with selecting
optimal MKIs in clinical practice due to lack of information on the comparison with

multiple MKIs.
Method

The PubMed, Embase, and Cochrane library databases were searched for

randomized controlled trials (RCTs) in patients with locally advanced or metastatic,

Vil



radioiodine refractory differentiated thyroid cancer. Studies reported on medullary
or anaplastic histologic subtypes, retrospective or prospective observational cohort
studies were excluded. The primary efficacy outcome was progression-free survival
(PFS). The secondary outcomes included overall survival (OS), objective response
rate (ORR), disease control rate (DCR), clinical benefit rate (CBR), and additional
safety outcomes of adverse events (AEs). A traditional pairwise meta-analyses and

Bayesian network meta-analyses were performed on the reported outcomes.
Result

A total of 9 RCTs were included in the meta-analyses. Based on the network meta-
analyses, PFS improvement was shown in the order of lenvatinib, anlotinib,
cabozantinib, and apatinib. There was no statistically significant improvement for
OS in the MKIs. For other efficacy outcomes, cabozantinib ranked 1% for ORR,
apatinib ranked 1% for DCR, and lenvatinib ranked 1% for CBR. Higher toxicities
were also shown with lenvatinib and apatinib. Lenvatinib ranked 1% for AEs and

SAEs, apatinib ranked 1* for AEs related to study drug and AEs of > grade 3.
Conclusion

Lenvatinib was associated with best improvement in PFS and CBR, and highly
effective in lung metastasis patients. Based on the finding of this study, lenvatinib is
mostly recommended in patients with tolerable toxicities. Anlotinib, cabozantinib,
or apatinib can be recommended for patients with intolerable toxicities with
lenvatinib. Safety profiles were generally comparable between treatments, but higher
toxicity was shown with drugs with higher efficacy, therefore, a close safety

monitoring will be required during MKI treatment.

KEYWORDS: differentiated thyroid cancer, multi-kinase inhibitor, protein kinase

inhibitor, efficacy, safety, meta-analysis
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1. Introduction

Thyroid cancer accounts for approximately 3% of all cancers and is the most
common endocrine cancer, with a higher global incidence rate in women (10.1 per
100,000) than in men (3.1 per 100,000) (Sung et al. 2021). Differentiated thyroid
cancer (DTC) type represents over 90% of thyroid cancers, which major histologic
subtypes comprises of papillary and follicular cancers (Miranda-Filho et al. 2021;
Rossi et al. 2021). DTC arises from the follicular cells of the thyroid and follicular

cells express a sodium iodide symporter for iodine entry (Puliafito et al. 2022).

In general, DTC often presents as an indolent disease with an excellent prognosis
following thyroid surgery and radioiodine therapy (Haugen et al. 2016). However,
recurrence of locally advanced or distant metastases occur up to approximately 15%
of patients with DTC (Wang et al. 2016) and 60-70% accompanies radioiodine
refractoriness (Fugazzola et al. 2019). Overall survival rate at 10 years in patients

with radioiodine refractory was less than 30% (Durante et al. 2006).

Systemic therapy with multi-kinase inhibitor is a candidate for patients with
recurrent, locally advanced, or metastatic radioiodine refractory DTCs and
recommended treatments by the National Comprehensive Cancer Network (NCCN)
are as follows: lenvatinib as a preferred regimen, sorafenib as other recommended
regimen, cabozantinib if progression after lenvatinib and/or sorafenib, and other
commercially available MKIs such as axitinib, pazopanib, and vandetanib if
considered appropriate (Cabanillas et al. 2019; Haddad et al. 2022; National
Comprehensive Cancer Network 2022). These drugs target multiple kinase receptors
such as VEGFR, RET, ¢-KIT, etc. VEGF over expression is highly shown in the DTC
type and for poorly differentiated thyroid cancer as described in Table 1 (Puliafito et
al. 2022).



Table 1

Molecular alterations in thyroid cancer histologic types

Histologic type Major genetic alterations Frequency
Papillary VEGF over expression 79%
RET/PTC rearrangements Variable  depending on
geographic region
Follicular VEGF over expression 50%
RAS mutations 40-50%
PAX8/PPARg 35%
Medullary RET point mutations 100% of hereditary form
RET M918T 50% of sporadic cases
RAS (HRAS, KRAS or NRAS) 85%  of  RET-mutated
sporadic cases 18-80% of
RET-negative sporadic form
Anaplastic BRAFV600E 45%
RAS mutations 24%
PIK3CA 18%
PTEN 10-15%
Genes in PI3K/AKT/mTOR 39%
pathway
TP53 50-80%
NTRK fusion rare
Poorly VEGF over expression 37%
differentiated BRAF mutations 81%
BRAFV60E 33%
RAS mutations 28%
Genes in PI3K/AKT/mTOR 11%
pathway
TP53 8-35%

Abbreviations: AKT, alpha serine/threonine-protein kinase; ALK, anaplastic lymphoma
kinase; BRAF, rapidly accelerated fibrosarcoma kinase; NTRK, neurotrophic tyrosine
receptor kinase; PAX8/PPARg, paired box gene 8 / peroxisome proliferator-activated
receptor g; PTEN, phosphatase and tensin homologous; RAS, rat sarcoma; RET, rearranged
during transfection receptor; TP53, tumor protein P53; VEGF, vascular endothelial growth

factor.

Several clinical trials involving the use of MKIs in locally advanced, or metastatic



radioiodine refractory DTC patients were conducted and revealed the use of MKI
treatments had confirmatory efficacy but was also associated with severe adverse
effects leading to discontinuation of treatment such as hand-foot syndrome (Belum
et al. 2016; Klein Hesselink et al. 2015), hypertension (Fleeman et al. 2019; Yang et
al. 2017), QTc prolongation (Zang et al. 2012), and thromboembolic events (Bai et
al. 2019).

The use of MKI treatments has substantially increased since the advent of these
therapies. According to the recent report of treatment patterns in radioactive iodine
refractory DTC patients, up to 32% of the patients received MKI treatment, whereas
21% of the patients continued with disease monitoring (Gianoukakis et al. 2016).
Innovate medicines, such as MKI treatments are often very expensive due to market
exclusivity and most of the MKIs will only expire after more than a decade
(Venkatesan et al. 2017). For instance, the average payment per 30-day supply of a
MKI was from 9,000 to 10,000 US dollars in the chronic myelogenous leukemia
indication (Talon et al. 2021). The decision to initiate MKI treatment in recurrent,
locally advanced, or metastatic DTC patients will be based on overall tumor burden,
symptoms, location of distant metastasis, refractoriness to radioiodine, etc. Many
patients may be candidates for active surveillance, however, use of MKI treatments
is increasing and to reduce patient’s economic burden of the MKI treatment, it is
important to note the differences between the available MKI treatments in order to
select optimal treatment. Therefore, the study to evaluate the appropriate MKI to

treat recurrent, locally advanced, or metastatic radioiodine refractory DTC is crucial.

Due to the lack of head-to-head comparative trial of MKIs in locally advanced, or
metastatic radioiodine refractory DTC patients, there was a need to compare the
differences of these multiple MKIs in terms of efficacy and safety. Several meta-
analyses of the randomized control trials conducted in locally advanced, or
metastatic radioiodine refractory DTC patients were performed (Fleeman et al. 2019;

Liu et al. 2018; Su et al. 2022; Tsoli et al. 2020; Yimaer et al. 2016). However not



all up-to-date available results were included in these meta-analyses. We conducted
a systematic review and meta-analysis of the RCTs with all available result of either
published or unpublished clinical data to provide comparative overview to assist

with selecting optimal MKIs in clinical practice.



2. Method

The systematic review was conducted following the Preferred Report Items for
Systematic Reviews and Meta-Analyses (PRISMA) statement (Page et al. 2021).
The study was registered on PROSPERO (CRD42022349978).

2.1. Search strategy

The PubMed, Embase, and Cochrane library databases were searched by two
independent reviewers (JKY and MJC) for studies published up to 28 May 2022. The
research question in PICOS is provided in Table 2. The main search keywords
included “thyroid cancer”, “differentiated thyroid cancer”, “‘kinase inhibitor”, and
generic names of kinase inhibitors approved for the use of locally advanced, or
metastatic radioiodine refractory DTC. Detailed search strategies used for each
database are presented in Appendix 1. The two authors independently reviewed the
literatures for inclusion by screening titles and abstracts, followed by full text review
of potential literatures. Any discrepancies were resolved by consensus through

discussion between the two reviewers.

Table 2 PICOS

Elements Contents

Population (P) Advanced or metastatic radioactive iodine-refractory
differentiated thyroid cancer (DTC)

Intervention (I) Multi-kinase inhibitor

Comparator (C)  Not applicable

Outcome (O) Efficacy and safety

Study design (S) Randomized clinical trial

2.2. Inclusion and Exclusion criteria

Inclusion criteria were: (i) published or unpublished randomized controlled trials,

(ii) patients with locally advanced or metastatic, radioiodine-refractory differentiated



thyroid cancer, (iii) treated with multi-kinase inhibitors irrespective of duration, and
(iv) at least one efficacy or safety outcomes. Exclusion criteria were: (i) studies with
medullary thyroid cancer or anaplastic thyroid cancer, (ii) retrospective or
prospective observational cohort studies, or (iii) case report, letters, reviews, or meta-

analysis.
2.3. Outcomes

The primary efficacy outcome was progression-free survival (PFS), defined as
time from randomization to the occurrence of disease progression or death. The
secondary outcomes included overall survival (OS, defined as time from
randomization to death from any cause), objective response rate (ORR, defined as
complete or partial response), disease control rate (DCR, defined as complete or
partial response, or stable disease), and clinical benefit rate (CBR, defined as
complete or partial response, or durable stable disease), and additional safety

outcomes of adverse events.
2.4. Data extraction and risk of bias assessment

For the eligible trials, the following data were extracted into a spreadsheet: study
information (first author, year of publication, number of patients, duration of
treatment, and duration of follow-up), patient characteristics (country, age, histology
type, metastatic site, and prior treatment), efficacy outcomes (hazard ratios and
confidence intervals for PFS and OS, number of patients with ORR, DCR, and CBR),

and safety outcomes (number of patients with adverse events).

The Cochrane Risk of Bias 2 (RoB 2) Tool was used to assess the risk of bias for
each study. Two independent reviewers (JKY and MJC) evaluated the domains of
randomization process, deviations from intended interventions, missing outcome
data, measurement of the outcome, and selection of the reported result and scored

each as low, some concerns, or high risk of bias. Any discrepancies were resolved



by consensus between the two independent reviewers.
2.5. Statistical analysis

A traditional pairwise meta-analyses were performed for MKIs versus placebos.
Data were entered and analyzed using Review Manager (version 5.4.1, the Cochrane
Collaboration, 2020). Pooled hazard ratio (HR) along with the 95% confidence
interval (CI) was analyzed for PFS and OS using the inverse variance technique. For
other dichotomous outcomes, odds ratio (OR) and 95% CI were analyzed using the
Mantel-Haenszel method. Statistical significance was defined as p < 0.05. Meta-
analyses results were presented by pooling the whole MKI treatment group and by
individual treatment group, to provide a comparative overview of treatment effects

between treatments.

Statistical heterogeneity was assessed using the Cochran’s Q test and 17 statistic.
A random-effects model was applied if significant heterogeneity was observed

(defined as p < 0.10 or I* > 50%). Otherwise, a fixed-effects model was applied.

Subgroup analyses were also performed in different histologic type of DTC
(papillary or follicular), by prior MKI use (MKI naive, 1 prior MKI, or 2 prior MKIs),
by age (< 65 or > 65), by gender (male or female), by metastatic site (bone or lung),
and by MKI treatment duration (< 6 months, > 6 to < 12 months, or > 12 to < 24
months), to explore the impact of baseline characteristics in PFS. Meta-regression
was performed to evaluate the effect for prior MKI use on the log of the hazard ratio

for the progression free survival using the R meta package version 4.2.1.

We also conducted a Bayesian network meta-analysis, using the R gemtc package
version 4.2.1. Analyses were based on the Markov Chain Monte Carlo model with
the setting of 5,000 burn-ins, 50,000 sample iterations, and a thinning interval of 1.
The convergence of the model was assessed by the Brooks-Rubin diagnosis plot,

trace plot, and density plot. For PFS and OS, contract-based analyses were performed



using the log HR and standard error, which were calculated from the reported HR
and confidence intervals. The results were presented as HRs and 95% credible
intervals (Crl). For other dichotomous outcomes, arm-based analyses were
performed using the available raw data from the studies and the results were
presented as ORs and 95% Crls. Network plots illustrated the connectivity of
treatment network, and a forest plot with ranking probabilities were presented to

estimate relative effects in comparison of the network model.

In addition to the above analyses, a sensitivity analysis was performed to assess
the robustness and reliability of the progression free survival, by excluding trials that
had enrolled previous MKI failure patients only (Schlumberger et al. 2018 and Brose
et al. 2021).



3. Results

3.1. Literature search and study characteristics

Following the literature search, a total of 4,597 articles were retrieved. A total of
9 randomized control trials were selected from the screening process (Figure 1). This
included a total of 1,830 patient data from 7 MKIs; a single study each from anlotinib,
apatinib, cabozantinib, nintedanib, and sorafenib and two studies each from
lenvatinib and vandetanib. The molecular targets of the 7 MKIs and its approval
status for recurrent, locally advanced, or metastatic radioiodine refractory DTC in
US and EMA are described in Table 3 (Dimitroulis 2014; Puliafito et al. 2022; Shen
et al. 2018; Zhang 2015).

= Records identified from
2 database (n=4597)
3
= PubMed (n=1237) )
= .
: crbsss o-a1z) (| R imereabetore serening,
s The Cochrane library (n=237) P =
Records excluded after title and
Recor:f4?gt'8eened ——» abstract screening
(n=4158) (n=3885)
=1} l
=
5
o Reports assessed for eligibility » Reports excluded (n=264)
“3 (N=273) Inappropriate study design (n=161)
Inappropriate population (n=2)
Insufficient outcome (n=5)
Inappropriate comparison (n=11)
Duplicate results (n=71)
Reviews, comments, or news (n=14)
| —
—
I
T Reports of included studies
-
= (n=9)
=
—
Figure 1 PRISMA flow diagram of study selection



Table 3 Molecular targets of multi-kinase inhibitors included in the
study and its approval date for recurrent, locally advanced, or metastatic

radioiodine refractory DTC

MKI Targets FDA approval EMA
approval

Apatinib VEGFR 2, ¢-KIT, c-Src Not approved  Not approved

Anlotinib? ¢-KIT, PDGFR, FGFR, Notapproved Not approved
VEGFR 1-3

Cabozantinib ~ RET, MET, c-KIT, VEGFR 2021.09.17 2022.03.24
1-3

Lenvatinib RET, ¢-KIT, VEGFR 1-3, 2015.02.13 2015.05.28
PDGFR, FGFR

Nintedanib VEGFR 1-3, PDGFR, Notapproved Notapproved
FGFR

Sorafenib RET, c¢-KIT, VEGFR 1-3, 2013.11.22 2014.04.25
PDGFR, BRAF

Vandetanib RET, c-KIT, EGFR, Notapproved Not approved
VEGFR 2

Abbreviations: BRAF, rapidly accelerated fibrosarcoma kinase; EGFR, epidermal growth
factor receptor; FGFR, fibroblast growth factor receptor; c-KIT, stem cell factor receptor;
MET, hepatocyte growth factor receptor; PDGFR, platelet derived growth factor receptor;
VEGFR, vascular endothelial growth factor receptor.

1) Approved for recurrent, locally advanced, or metastatic radioiodine refractory
DTC in China in 2022.04

All studies were phase 2 or 3 placebo-controlled RCTs, conducted in patients with
locally advanced or metastatic radioiodine-refractory DTCs, including poorly
differentiated thyroid cancers. Patients with evidence of progression per RECIST
were enrolled in all studies. Three studies (Chi et al. 2020; Zheng et al. 2021; Lin et
al. 2022) were conducted in a single country of China, whereas other studies were

conducted in multiple countries.

The Brose et al. 2014 (sorafenib vs. placebo), NCT01876784 (vandetanib vs.

10



placebo), and Chi et al. 2020 (anlotinib vs. placebo) trials enrolled MKI naive
patients only. The rest of the trials allowed patients who have previously received
MAKIs, however, the Schlumberger et al. 2018 (nintedanib vs. placebo) and Brose et
al. 2021 (cabozantinib vs. placebo) trials enrolled patients only who had failed
previous MKI therapy and therefore, allowed patients with up to 2 previous MKI
treatments. Details of the study characteristics including median treatment duration

and follow up duration with reported outcomes are presented in Table 4.

The histologic types of DTC in the studies included both papillary and follicular
thyroid cancers, and Hiirthle cell carcinoma, a variant of follicular thyroid carcinoma.
All studies where the histologic subtypes were reported, included both papillary and
follicular thyroid cancer patients. In addition to this, the trials (Brose et al. 2014;
Leboulleux et al. 2012; Lin et al. 2022; Schlumberger et al. 2015) also enrolled
poorly differentiated thyroid cancers ranging from 0 to 40% of the enrolled patients
(Table 5). Zheng et al. 2021 did not report the proportion of the population, but had
also included poorly differentiated thyroid cancer types as a variant of the papillary

thyroid cancer type in their inclusion criteria of the study protocol (NCT02966093).

The metastatic lesion reported in each study are included in Table 6. Most of the

patients were reported with lung metastasis.

11



Table 4

Baseline characteristics of studies included in the meta-analysis

Study Intervention N (% male) Median age Prior MKI Median Median
(Phase, Country) (range) therapy treatment follow-up
(%) duration duration

Leboulleux 2012 Vandetanib 300mg QD 72 (54.2) 63 (29-81) 429 192d 18.9 m
(11, Europe) Placebo 73 (53.4) 64 (23-87) 4.1Y 175.5d 19.5m
Schlumberger 2015 Lenvatinib 24mg QD 261 (47.9) 64 25.3 13.8 m 17.1m
(I1L, International) Placebo 131 (57.3) 61 20.6 39m 17.4 m
Brose 2014 Sorafenib 400mg BID 207 (50.2) 63 (24-82) MKI-naive 10.6 m NR
(111, International) Placebo 210 (45.2) 63 (30-87) MKI-naive 6.5m NR
NCTO01876784 Vandetanib 300mg QD 119 (41.2) 64.2% MKI-naive NR NR
(I1I, International) Placebo 119 (46.2) 63.2% MKI-naive NR NR
Schlumberger 2018 Nintedanib 400mg QD NR NR 100.0 17.7w NR
(I1, Europe) Placebo NR NR 100.0 104 w NR
Chi 2020 Anlotinib 12mg QD NR NR MKI-naive NR NR
(I, China) Placebo NR NR MKI-naive NR NR
Brose 2021 Cabozantinib 60mg QD 125 (45.6) 65 (56-72) 100.0 4.4m 62 m
(I11, International) Placebo 62 (45.2) 66 (56-72) 100.0 23 m '
Zheng 2021 Lenvatinib 24mg QD 103 (55.3) 61 (28-80) 25.2 9.26 m NR
(111, China) Placebo 48 (43.8) 60 (22-80) 25.0 6.26 m NR
Lin 2022 Apatinib 500mg QD 46 (41.3) 56 (31-75) 10.9Y 7.8 m 18.1m
(II1, China) Placebo 46 (37.0) 59.5 (18-79) 6.5 2.6 m '

Abbreviations: BID, twice a day; d, day; m, months; NR, not reported; QD, once a day; w, week.

2

1) Reported as prior targeted therapy.
Mean value reported.
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Table 5 Histologic subtypes of differentiated thyroid cancer of studies included in the meta-analysis

Study Intervention Papillary Follicular Hiirthle cell Poorly Other
(Phase, Country) differentiated

Leboulleux 2012V Vandetanib 300mg QD 25(34.7) 8 (11.1) 0 29 (40.3) NR
(I1, Europe) Placebo 24 (32.9) 10 (13.7) 2(2.7) 28 (38.4) NR
Schlumberger 2015  Lenvatinib 24mg QD 132 (50.6) 53(20.3) 48 (18.4) 28 (10.7) NR
(111, International) Placebo 68 (51.9) 22 (16.8) 22 (16.8) 19 (14.5) NR
Brose 2014? Sorafenib 400mg BID 118 (57.0) 13 (6.3) 37(17.9) 24 (11.6) 17 (8.2)»
(I11, International) Placebo 119 (56.7) 19 (9.0) 37 (17.6) 16 (7.6) 20 (9.5)Y
NCTO01876784 Vandetanib 300mg QD NR NR NR NR NR
(I1, International) Placebo NR NR NR NR NR
Schlumberger 2018  Nintedanib 400mg QD NR NR NR NR NR
(11, Europe) Placebo NR NR NR NR NR
Chi 2020 Anlotinib 12mg QD NR NR NR NR NR
(IT, China) Placebo NR NR NR NR NR
Brose 2021% Cabozantinib 60mg QD 67 (53.6) 62 (49.6) NR NR NR
(111, International) Placebo 35 (56.5) 28 (45.2) NR NR NR
Zheng 2021 Lenvatinib 24mg QD 83 (80.6) 20 (19.4) NR NR NR
(111, China) Placebo 40 (83.3) 8 (16.7) NR NR NR
Lin 2022 Apatinib 500mg QD 37 (80.4) 9 (19.6) NR 0 0
(II1, China) Placebo 35(76.1) 8(17.4) NR 2(4.3) 1(2.2)9

Abbreviations: BID, twice a day; NR, not reported; QD, once a day.

1) Histological status was not reported for 19 patients because archived tissue samples were not available.

2) Two patients in the sorafenib group and one in the placebo group were assigned two different histologies on the basis of multiple

samples.
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3)
4)

5)
6)

Included 2 well differentiated, 2 oncocytic carcinoma, and 13 missing or nondiagnostic subtypes per central review (All patients
had DTC according to investigator assessment).

Included 1 well differentiated, 1 medullary, 3 carcinomas, not otherwise specified, and 14 missing or nondiagnostic per central
review (All patients had DTC according to investigator assessment).

Five patients had both papillary and follicular histology.

Mixed papillary-poorly differentiated type.
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Table 6 Metastatic lesions of thyroid cancer of studies included in the meta-analysis

Study Intervention Distant Lymph Head or .

(Phase, Country) meta Lung Bone nodes Pleura neck Liver Other
Leboulleux 2012 vandetanib 300mg QD 71 (98.6)  NR NR NR NR NR NR NR
11, Europe
( pe) Placebo 71(973) NR NR NR NR NR NR NR
Schlumberger 2015 [ envatinib 24mg QD NR 226 (86.6) 104(39.8) NR NR NR NR NR
(III, International)

Placebo NR 124 (94.7) 48 (36.6) NR NR NR NR NR
Brose 2014 Sorafenib 400mg BID NR 178 (86.0) 57(27.5) 113 (54.6) 40(19.3) 33(159) 28(13.5) NR
(III, International)

Placebo NR  181(86.2) 56(26.7) 101 (48.1) 24(11.4) 34(16.2) 30(143) NR
NCTO01876784  vandetanib 300mg QD NR NR NR NR NR NR NR NR
(III, International)

Placebo NR NR NR NR NR NR NR NR
Schlumberger 2018 Nintedanib 400mg QD NR NR NR NR NR NR NR NR
11, Europe
( pe) Placebo NR NR NR NR NR NR NR NR
Chi 21(120 Anlotinib 12mg QD NR NR NR NR NR NR NR NR
11, China
( ) Placebo NR NR NR NR NR NR NR NR
Brose 2021 Cabozantinib 60mg QD 117 (93.6) 88 (70.4) 62 (49.6) NR NR NR 27 (21.6) 104 (83.2)
(ITI, International)

Placebo 60 (96.8) 49 (79.0) 24 (38.7) NR NR NR 6(9.8) 56(90.3)
Zhené;h2021 Lenvatinib 24mg QD NR  91(883) 36(35.0) 72(69.9) NR NR 91 (88.3) 43 (41.7)
III, China
( ) Placebo NR  38(79.2) 13(27.1) 35(729) NR NR 38(79.2) 23 (47.9)
Lin 2022 Apatinib 500mg QD NR  38(82.6) NR NR NR 4 (8.7) NR 4 (8.7)
111, China
( ) Placebo NR  37(80.4) NR NR NR 3(6.5) NR 6 (13.0)

Abbreviations: BID, twice a day; meta, metastasis; NR, not reported; QD, once a day.
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3.2. Efficacy Outcomes

Reported efficacy outcomes that have been included in the meta-analyses in each

study are provided in Table 7.

Table 7 Reported efficacy outcomes
Study Intervention PFS OS ORR DCR CBR
Leboulleux 2012 Vandetanib v v v v
Schlumberger 2015 Lenvatinib v v v v v
Brose 2014 Sorafenib v v v v
NCT01876784 Vandetanib v
Schlumberger 2018 Nintedanib v
Chi 2020 Anlotinib v v v
Brose 2021 Cabozantinib v v v v v
Zheng 2021 Lenvatinib v v v v v
Lin 2022 Apatinib v v v v

Abbreviations: CBR, clinical benefit rate; DCR, disease control rate; ORR, objective
response rate; OS, overall survival; PFS, progression free survival.

3.2.1. Progression free survival

Meta-analysis result revealed pooled MKIs, compared to placebo, significantly

improved PFS (HR: 0.35, 95% CI: 0.23-0.53, P<0.00001) (Figure 2A).

PFS by treatment also revealed significantly improved PFS in all the MKIs, with
the exception of nintedanib, for which the upper CI lies above 1.0 (HR: 0.65, 95%
CI: 0.34-1.25) (Figure 2B).
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The Bayesian network meta-analysis supported evidence of MKIs compared to
placebo in improvement of PFS: statistically significant PFS improvement was
shown in lenvatinib (HR: 0.19, 95% Crl: 0.08-0.41), anlotinib (HR: 021, 95% Crl:
0.07-0.68), cabozantinib (HR: 0.22, 95% Crl: 0.07-0.69), and apatinib (HR: 0.26,
95% Crl: 0.08-0.85). The consistency test was not available. The 1* rank treatment
for a better PFS was lenvatinib (Table 8).
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A

Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Brose 2014 -0A276 01337 122% 0.59[0.45,077] -

Brose 2021 -1.8141 0.2484 109% 0.22[0.14, 036 -

Chi2020 -1.5606 0.2873 10.4% 0.21[012,037] -

Leboullews 2012 -0.462 0134 116% 0.63[0.43, 082 -

Lin 2022 -1.3471 0308 101% 0.26 [0.14, 0.48] -
MNCTO1876784 -0.2877 01601 12.0% 0.75(0.95,1.03] ™
Schlumherger 2015 -1.8606 01541 12.0% 0.21 016,028 -

Schlumberger 2018 -0.4308 03349 9.7% 0.65[0.34,1.249] -1
Zheng 2021 S1B326 02438 110% 060,10, 0.26] —
Total {95% CI} 100.0% 0.35[0.23, 0.53] -
Heterogensity: Tau® = 0.35; Chi*= 75.81, df = & (P < 0.00001); = 58% Y o i PP
Testforoverall efiect 7= 4.93 (P < 0.00007) Favours [experimental] Favours [control]

B
Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Anlotinib vs Placebo

Chi 2020 -1.8606 02873 10.4% 021 [012,037] -

Subtotal (95% CI) 104%  0.21[0.12,0.37] -
Heterogeneity: Notapplicable

Testfor overall effect Z=5.43 (F < 0.00001)

1.2.2 Apatinib vs Placebo

Lin 2022 -1.3471 0309 101% 0.26 [0.14, 0.48] -

Subtotal (95% CI) 104%  0.26 [0.14, 0.48] -
Heterogeneity: Notapplicable

Test for overall eflect: 2= 4.36 (F < 0.0001)

1.2.3 Cabozantinib vs Placebo

Brose 2021 -1.6141 02484 1089% 0.22 [0.14, 0.36] -

Subtotal (95% CI) 10.0%  0.22[0.14, 0.36] -
Heterogeneity: Mot applicable

Test for overall effect Z=6.10 (P < 0.00001)

1.2.4 Lenvatinib vs Placebo

Schlumberger 2015 -1.5606 01541 12.0% 021 [0.16,0.28] -

Zheng 2021 -1.8326 02438 11.0% 018 [0.10,0.26] -

Subtotal (95% CI) 23.0%  0.19[0.15,0.25] L 2
Heterogeneity: Tau®= 0.00; Chi*= 0.89, df=1 (P =0.34); F= 0%

Testfor overall effect Z=12.58 (P = 0.00001)

1.2.5 Nintedanib vs Placebo

Schlumberger 2018 -0.4308 03349 9.7% 0.65[0.34,1.29] -
Subtotal (95% CI) 9.7%  0.65[0.34,1.25] 8
Heterogeneity: Mot applicable

Testfor overall effect Z=1.28 (P = 0.20)

1.2.6 Sorafenib vs Placebo

Brose 2014 -0.5276 01337 122% 0.59 [0.45,0.77] -
Subtotal (95% CI) 12.2% 0.59 [0.45, 0.77] L
Heterogeneity: Mot applicable

Testfor overall effect Z=3.95 (P = 0.0001)

1.2.7 Vandetanib vs Placebo

Lehaoulleux 2012 -0.462 0194 11.68% 0.63 043,097 -
NCTO1876784 -0.2877 01601 12.0% 0.75[0.55,1.03] -
Subtotal (95% CI) 23.6% 0.70 [0.55, 0.89] *
Heterogeneity: Tau®= 0.00; ShiF= 0.48, di= 1 (P = 0.49); F= 0%

Testfor overall effect: Z=2.90 (P = 0.004)

Total (95% CI) 100.0%  0.35[0.23,053] <>
Heterogeneity: Tau®= 0.35; Chi*= 75.81, df= 8 (P = 0.00001); F=89% b.01 DH 1'0 IET

Testfor overall effect Z=4.93 (P = 0.00001)

Test for suboroun differences: Chi*= 74 44 di= 6 (P = 0.00001). F= 91 9%

Figure 2

inhibitors (MKI) vs. placebo: (A) in all MKIs and (B) by treatment
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Table 8 Network meta-analysis result of progression free survival
Network plot Forest plot
Sorafenib
Vandetanib Placebo Hazard Ratio (95% Crl)
Compared with Placebo
Anlotinib —o0— 0.21 (0.065, 0.68)
Apatinib —_—0— 0.26 (0.079, 0.85)
Cabozantinib —_O— 0.22 (0.070, 0.69)
Anlatinib Nintedanib Lenvatinib —— 0.19 (0.083, 0.41)
Nintedanib ——o—+— 0.65(0.19, 2.2)
Sorafenib 1 0.59 (0.20, 1.8)
Vandetanib —O—1— 0.69 (0.31, 1.5)
Apatinib Lenvatinib 0.'56 1 3‘
Cabozantinib
Ranking probability table Ranking probability plot
0.705
Rank1 Rank2 Rank3 Rank4 Rank5 Rank6 Rank7 Rank$ 0.500
Anlotinib 0279 0230 0233 0189 0038 0015 0009  0.007
0.500
Apatinib 0141 | 0159 0226 | 0353 | 0067 0028 0014 0011
Cabozantinib | 0221 | 0232 0263 0212 | 0039 0017 0009 0007 0.400
Lenvatinib 033 0341 0209 0083 0018  0.007 0003  0.001 0.300
Nintedanib 0.009 0017 0029 0065 | 0274 0219 0232 0156
0.200
Placebo 0.000 | 0000 0000 0003 | 0016  0.060 0225  0.69
Sorafenib 0.009 | 0015 0026 | 0061 | 0382 0302 0144  0.061 0.100 | | ‘
Vandetanib | 0002 0006 0014 0034 0166 0352 0365  0.061
0.000 L
patin Lenvatinib Vandetanib
Anlutlmb Cabozannmb N\nledamb Surafenl
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3.2.1.1.Subgroup analysis of PFS

Both papillary and follicular histology types had improvement in PFS (HR 0.32,
95% CI: 0.24-0.42, p<0.00001 and HR: 0.13, 95% CI: 0.04-0.40, p=0.00004,
respectively). When divided by treatment, vandetanib in the papillary histology type

showed no statistically significant improvement in PFS (Appendix Figure 16).

All three subgroups of MKI naive, 1 prior MKI, and 2 prior MKIs had
improvement in PFS (HR: 0.20, 95% CI: 0.14-0.28, p <0.00001, HR: 0.23, 95% CI:
0.15-0.34, p<0.00001, HR: 0.24, 95% CI: 0.09-0.61, p=0.003, respectively)
(Appendix Figure 17). Figure 3 shows the meta-regression plot for the effect of the
proportion of prior MKI use on progression free survival. Each bubble on the plot
shows the value of the predictor measurement for each study on the horizontal axis
and the effect measure “log hazard ratio” on the vertical axis. The result did not show
any influence of proportion of patients with prior MKI use on the HR for PFS
(p=0.749).
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Figure 3 Meta-regression analysis of the log hazard ratio of

progression free survival based on the proportion of patients with prior MKI

use

Both <65 years age group and >65 years age group had improvement in PFS (HR:
0.20, 95% CI: 0.15-0.27, p<0.00001 and HR: 0.28, 95% CI: 0.19-0.40, p<0.00001,
respectively) (Appendix Figure 18). Both male and female had improvement in PFS
(HR: 0.21, 95% CI: 0.15-0.29, p<0.00001 and HR: 0.26, 95% CI: 0.19-0.37,
p<0.00001, respectively) (Appendix Figure 19). Both patient groups who had
metastatic site of bone and lung had improvement in PFS (HR: 0.28, 95% CI: 0.19-
0.41, p<0.00001 and HR: 0.22, 95% CI: 0.17-0.29, p<0.00001, respectively)
(Appendix Figure 20). Treatment duration reported of >6 to <12 month and >12 to
<24 months had improvement in PFS (HR: 0.36, 95% CI: 0.19—-0.68, p=0.001 and
HR: 0.21, 95% CI: 0.16-0.28, p<0.00001, respectively). There was no statistically
significant difference between the placebo in the <6 months group and studies where

the treatment duration was not reported (Appendix Figure 21).
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3.2.1.2.Sensitivity analysis of PFS

Two trials (one each from cabozantinib and nintedanib) that enrolled patients with

previous MKI failure were excluded from the progression free analysis.

The result of the sensitivity analysis revealed the pooled HR did not change when
we excluded the two studies. Pooled MKIs, compared to placebo, significantly
improved PFS (HR: 0.35, 95% CI: 0.21-0.56, P<0.00001) (Figure 4A).

PFS by treatment also revealed significantly improved PFS in all the MKIs (Figure
4B).
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A

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
BErose 2014 -0.8276 01337 153% 0.59 [0.45, 0.77] -
Chi2020 -1.6606 0.2873 13.2% 0.21 012, 0.37] -
Leboullews: 2012 -0.462 0194 146% 0.63[0.43, 0.92] -
Lin 2022 -1.3471 0309 12.8% 0.26[0.14, 0.48] -
NCTO1876T84 -0.2877 01601 161% 0.75[0.55, 1.03] ™
Schlumberger 2015 -1.8606 01541 151% 0.21 [0.16, 0.29] -
Zheng 2021 -1.8326 0.2438  13.9% 016010, 0.26] -
Total (95% Cl) 100.0%  0.35[0.21, 0.56] >
Heterogeneity, Tau?= 0.37; Chi*= 67.87, df= 6 (P < 0.000013; F= 1% Yy o " o0

Testfor averall effect 2= 4.32 (P < 0.0001 Favours [experimental] Favours [control]

B
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 85% Cl
31.2.1 Anlotinib vs Placebo
Chi 2020 -1.5606 02873 13.2% 0.21 012, 0.37]
Subtotal (95% CI) 13.2%  0.2100.12,0.37] -
Heterogeneity: Mot applicahle
Test for overall effect Z=5.43 (P = 0.00001)
31.2.2 Apatinib vs Placebo
Lin 2022 -1.3471 0309 12.8% 0.26 [0.14, 0.48] -
Subtotal (95% CI) 12.8%  0.26[0.14,0.48] -
Heterogeneity: Mot applicahle
Testfor overall effect Z=4 36 (P = 0.0001)
31.2.4 Lenvatinib vs Placebo
Schlumberger 2015 -1.5606 01541 151% 0.21[0.16, 0.28] -
Zheng 2021 -1.8326 02438 1349% 016010, 0.26] -
Subtotal (95% CI) 29.0% 0.19 [0.15, 0.25] L 2

Heterogeneity Tau®= 000; Chi*= 089, df=1 {P = 0.35); F=0%
Testfor overall effect: Z=12.58 {P = 0.00001)

31.2.6 Sorafenib vs Placebo

Brose 2014 -0.5276 01337 153% 059045 0.77] -
Subtotal (95% CI) 15.3% 0.59 [0.45, 0.77] L
Heterogeneity: Mot applicahble

Testfor overall effect Z=3.95 (P = 0.0001})

31.2.7 Vandetanib vs Placebo

Leboullewx 2012 -0.462 0194 146% 063043 052 -
MCTO1876754 -0.2877 01601 151% 0.74[0.55,1.03] ™
Subtotal (95% CI) 29.T% 0.70 [0.55, 0.89] *
Heterogeneity: Tau®= 0.00; Chi*= 048, df=1 {P = 0.449); F=0%

Testfor overall effect: 2= 2.90 (P = 0.004)

Total (95% CI) 100.0%  0.35[0.21, 0.56] -
Heterogeneity: Tau?= 0.37; Chi# = 67.87, df= 6 (P < 0.000013; F=91% Io ” 0?1 150 100’

Testfor overall effect: 2= 4.32 (P = 0.0001})

Fau imental] Fav trol
Testfor subaroun differences: CHF= B6.50. df= 4 (P = 0.000013. = 94.0% avours [experimental] Favours [control]

Figure 4 Sensitivity analysis: comparison of progression free survivals
in multi-kinase inhibitors (MKI) vs. placebo: (A) in all MKIs and (B) by
treatment
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3.2.2. Overall survival

Meta-analysis result revealed pooled MKIs, compared to placebo, significantly
improved OS (HR: 0.70, 95% CI: 0.56—-0.88, p=0.003) (Figure 5A).

However, OS by treatment had not demonstrated significant improvement in
cabozantinib, lenvatinib, sorafenib, and vandetanib, except for apatinib (HR: 0.42,

95% CI: 0.18-0.98, P=0.04) (Figure SB).

The Bayesian network meta-analysis revealed no statistically significant
improvement in all individual MKIs; apatinib, cabozantinib, lenvatinib, sorafenib,
and vandetanib. The consistency test was not available. The 1% rank treatment for a

better OS was apatinib (Table 9).
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A

Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE_ Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Brose 2014 -0.2231 02016 33.9% 0.80([0.54,1.19] -

Brose 2021 -0.6162 0.3606 10.6% 054027, 1.09) -/

Leboulleux 2012 -0.0834 03148 13.9% 092[0.50,1.71] T

Lin 2022 -0.8675 0.4297 7.5% 0.42[0.18 098]

Schlumberger 2015 -0.478 0.2338  25.2% 0.62([0.39, 098] —&

Zheng 201 -01744 03944 5.9% 0.84(0.39,1.82) T

Total (95% CI) 100.0% 0.70 [0.56, 0.88] &

Heterageneity: Chi#= 3.61, df= 5 (P = 01613 F= 0% Iu.m 0?1 150 mu:

Testfor overall effect Z= 3.01 (P = 0.003) Favours [experimental] Favours [control]
Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

9.,12.1 Apatinib vs Placebo

Lin 2022 -0.8675 0.4297 7.5% 0.42[0.18,0.98]

Subtotal (95% CI) 7.5% 0.42[0.18,0.98] o

Heterogeneity: Mot applicahle

Test for overall effect Z=202 (P=004)

9.12.2 Cabozantinib vs Placebo

Brose 2021 -06162 03606 10.6% 0.54 [0.27,1.09] -

Subtotal (95% CI) 10.6% 0.54 [0.27, 1.09] -

Heterogeneity: Mot applicahle

Test for overall effect Z=1.71 (P = 0.08)

9.12.3 Lenvatinib vs Placebo

Schlumberger 2015 -0.478 0.2338  252% 0.62[0.39, 0.98] —=

Zheng 2021 -01744 03944  8.9% 0.84 [0.39, 1.82] —_—T

Subtotal (95% CI) 34.1% 0.67 [0.45, 1.00] <

Heterogeneity: Chi®=0.44 df=1 (P=051), F=0%

Test for overall effect: Z=1.98 (P = 0.05)

9.12.4 Sorafenib vs Placebo

Brose 2014 -0.2231 02018 338% 080[054,119] —-

Subtotal (95% CI) 33.9% 0.80 [0.54,1.19] <

Heterogeneity: Mot applicahle

Test for overall effect Z=111 P =0.27)

9.12.5 Vandetanib vs Placebo

Leboulleux 2012 -0.0834 03149 138% 0.92[0.50,1.71] T

Subtotal (95% Cl) 13.9% 0.92 [0.50, 1.71] -

Heterogeneity: Mat applicahle

Testfor overall effect Z=0.26 (P=0.79)

Total (95% Cl) 100.0% 0.70 [0.56, 0.88] L 4

Heterogeneity: Chi®=3.61, df=5(P=081), F=0% ID.D1 D!1 1'0 1DDI

Test for overall effect: Z=3.01 (P =0.003)

Testfor subaroun differences: Chi®= 317 df= 4 (P=0531 F=0%

Figure 5

Favours [experimental] Favours [control]

Comparison of overall survival in multi-kinase inhibitors

(MKI) vs. placebo: (A) in all MKIs and (B) by treatment
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Table 9

Network meta-analysis result of overall survival

Network plot Forest plot
Vandetanib Sorafenib
Hazard Ratio (95% Crl)
Compared with Placebo
Apatinib — o 0.42 (0.12, 1.5)
Cabozantinib —_— 0.54 (0.17, 1.7)
Apatinib @ Placebo Lenvatinib —o—— 0.69 (0.32, 1.6)
Sorafenib ——0o+—— 0.801(0.29, 2.3)
Vandetanib —q 0.92 (0.31, 2.8)
I |
0.1 3
Cabozantinib Lenvatinib

Ranking probability table

Ranking probability plot

Rank 1 Rank 2 Rank 3 Rank 4 Rank 5 Rank 6
Apatinib 0.523 0.223 0.110 0.064 0.041 0.039
Cabozantinib 0.281 0.304 0.168 0.109 0.070 0.069
Lenvatinib 0.078 0.220 0.303 0.212 0.116 0.071
Placebo 0.000 0.008 0.056 0.209 0.418 0.309
Sorafenib 0.063 0.138 0.213 0.235 0.177 0.173
Vandetanib 0.054 0.106 0.150 0.171 0.178 0.340
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3.2.3. Objective response rate

Meta-analysis result revealed pooled MKIs, compared to placebo, had

significantly higher ORR (OR: 33.05, 95% CI: 6.44-169.43, P=0.0001) (Figure 6A).

ORR by treatment had shown lenvatinib, anlotinib, apatinib, and sorafenib
showed significantly higher ORR, while cabozantinib and vandetanib had not
demonstrated statistically significant higher ORR compared to placebo (Figure 6B).

The Bayesian network meta-analysis revealed statistically significant
improvement ORR in anlotinib, cabozantinib, and lenvatinib, but not in apatinib,
sorafenib, and vandetanib. The consistency test was not available. The 1% rank

treatment for a better ORR was cabozantinib (Table 10).
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A

Experimental Control Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight MH. Random, 95% Cl M._H, Random, 95% Cl
Brase 2014 24 196 1M 148% 2701 [374, 208 43] e —
Brase 2021 [ 0 E? 121%  1255[073 2664 I R —
Chi 2020 45 3 037 123% 10833 [5.41, 1830.20] =t
Leboullews: 2012 ] 72 4T3 ITA% 157 [0.42, 5.61] B
Lin 2022 25 46 1 4B T47% 5357 [B.60,422.34] e —
Sehiumberger 2015 169 261 213 TB8%  118.48 (20,65, 480.04] —
Zheng 2021 71103 0 48 122% 233.25[13.34,3736.32 —_—
Total (95% Cl) 879 508 100.0%  33.05[6.44, 169.43] ~li—
Total evants 353 g
Heterogeneity: Taw? = 3.62; Chi*= 27.55, df= B (P = 0.0001); F= 78% 01005 051 150 2050

Test for overall effect: 2= 419 (P = 0.0001) Favnu.rs [control]

B

Favours [experimental]

Experimental Control Odds Ratio Odds Ratio
Study or Subaroup Events Tofal Events Total Weight M-H. Random. 95% Cl M-H. Random. 95% CI
16.2.1 Anlotinib vs Placebo
Chi 2020 45 TE 0 AT 122%  108.33[6.41,1930.20] - ——
Subtotal (95% CI) 76 37 12.2% 108.33 [6.41,1830.20] ———
Total events 45 0
Heterogeneity: Not applicable
Testfor overall effect Z= 3.25 (P =0.001)
16.2.2 Apatinib vs Placebo
Lin 2022 25 46 1 46 14.7% 53.57 [6.80, 422.34] - =
Subtotal {95% CI) 46 46 14.7% 53.57 [6.80, 422.34] —~———
Total events 25 1
Heterogeneity; Mot applicahble
Testfor overall effect 2= 3.78 (P = 0.0002)
16.2.3 Cabozantinib vs Placebo
Brose 2021 " 1248 0 62 121% 12.55[0.73, 216.64] T "
Subtotal (95% CI) 125 62 121% 12.55[0.73, 216.64] e —
Total events 11 0
Heterogeneity: Mot applicable
Testfor overall effect: Z=1.74 (P = 0.08)
16.2.4 Lenvatinib vs Placebo
Schlumberger 2015 169 261 2 131 16.8%  118.48[29.65, 489.94] L
Zheng 2021 T2 103 0 48 122% 223.25[13.34,373532] —
Subtotal {95% CI) 364 179 20.0% 134.70 [37.92, 478.53] N
Total events M 2
Heterogeneity: Tau® = 0.00; Chi*= 0,16, df= 1 (F = 0.69), F= 0%
Testfor overall effect: 2= 7.58 (P = 0.00001)
16.2.5 Sorafenib vs Placebo
Brose 2014 24 196 1 21 14.9% 27.91 [3.74, 208.43] -
Subtotal (95% Cl) 196 201 14.9% 27.91 [3.74, 208.43] o
Total events 24 1
Heterogeneity: Mot applicable
Testfor overall effect: Z= 3.24 (P = 0.001)
16.2.6 Vandetanib vs Placebo
Leboulleux 2012 B 72 4 73O171% 1.5710.42,581] -1
Subtotal (95% CI) T2 73 AT.A% 1.57 [0.42, 5.81] ~a
Total events B 4
Heterogeneity; Mot applicahle
Testfor overall effect Z= 0.67 (P = 0.50)
Total {95% CI) ar9 598 100.0% 33.05[6.44, 169.43] e
Total events 352 a8
Heterogenety: Tau® = 3.62; Chi*= 27.55, df = 6 (F = 0.0001); = 78% o p " Too0

Testfor overall effect Z= 418 (F = 0.0001}

Favours [control
Testfor suboroun differences: Chi®= 2562, df= 5 (P = 0.0001. F= 80.5% ' : I

Favours [experimental]

Figure 6

Comparison of objective response rates in multi-kinase

inhibitors (MKIs) vs. placebo: (A) in all MKIs and (B) by treatment
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Table 10

Network meta-analysis result of objective response rate

Network plot

Forest plot

Sorafenib

Vandetanib
Odds Ratio (95% Crl)
Placebo Compared with Placebo
Anlotinib —O0——————————— 2.9e+23 (4.4e+02, 2.3e+78)
Apatinib 85. (0.076, 1.4e+05)
Anlotinib Cabozantinib —O0——— 2.3e+23(63., 1.3e+76)
Lenvatinib 5.1e+02 (6.1, 7.5e+05)
Sorafenib 41. (0.037, 5.8e+04)
Vandetanib 1.6 (0.0016, 1.7e+03)
Lenvatinib T 1
0.001 2.99999999999997e+78
Apatinib
Cabozantinib
Ranking probability table Ranking probability plot
0.551
0.500
Rank 1 Rank 2 Rank 3 Rank 4 Rank 5 Rank 6 Rank7
Anlotinib 0.498 0.462 0.020 0.011 0.006 0.002 0.001 0.400
Apatinib 0.001 0.023 0.227 0.344 0.276 0.078 0.051
0.300
Cabozantinib 0.499 0.442 0.023 0.017 0.011 0.004 0.003
Lenvatinib 0.002 0.055 0.551 0.277 0.095 0.017 0.003 0.200
Placebo 0.000 0.000 0.000 0.008 0.081 0.412 0.499
Sorafenib 0.000 0.015 0.153 0.272 0.383 0.104 0.072 0.100
Vandetanib 0.000 0.002 0.026 0.070 0.147 0.383 0.372 I I
0.000 -—- I =__LE-_ - -
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Anlotinib

Sorafenib
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3.2.4. Disease control rate

Meta-analysis result revealed pooled MKIs, compared to placebo, had

significantly higher DCR (OR: 5.08, 95% CI: 2.95-8.75, P<0.00001) (Figure 7A).

DCR by treatment had shown that compared to placebo, apatinib, anlotinib,
lenvatinib, and cabozantinib showed significantly higher DCR. Vandetanib had not
demonstrated statistically significant higher DCR (Figure 7B).

The Bayesian network meta-analysis revealed statistically significant
improvement DCR in apatinib and lenvatinib, but not in anlotinib, cabozantinib,
sorafenib, and vandetanib. The consistency test was not available. The 1% rank

treatment for a better DCR was apatinib (Table 11).
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A

Experimental Control Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Brose 2014 169 196 180 201 18.8% 213[1.27, 3.56] e
Brose 2021 a7 125 21 B2 16.9% 4.47[2.33,8.56] —
Chi 2020 T4 78 29 ar T1% 10.21 [2.04, 50.96]
Leboullewx 2012 41 72 31 73 16.8% 1.78[0.83, 3.46] T
Lin 2022 44 46 7 46 7.6% 15.481[3.34, 71.77] -
Schlumberger 20145 229 261 7313 1848% A.69 [3.43,8.43] -
Zheng 2021 a3 103 27 48 14.0% T.23[3.04,17.200 -
Total (95% CI} 879 598 100.0% 4.35[2.60, 7.29] -
Total events Tar 358
Heterogeneity: Taw®= 0.30; ChiF=19.34, df= 6 (P = 0.004); F= G9% ID o 011 150 1001
Testfor overall effect 2= 5.53 (P = 0.00001) Favours [control] Favours [experimental]

B

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H.Random. 95% Cl M-H. Random, 95% CI
17.2.1 Anlotinib vs Placebo
Chiz0z0 74 76 28 3 TI% 10.21 [2.04, 50.96]
Subtotal {95% CI) 76 7 T.1% 10.21 [2.04, 50.96] ———
Tatal events 74 28
Heterageneity: Mot applicable
Testfor averall effect: 2= 2.83 (P = 0.009)
17.2.2 Apatinib vs Placebo
Lin 2022 44 46 27 46 TE% 15.48[3.34, 71.77) -
Subtotal (95% CI) 46 46 7.6%  1548[3.34,71.77] —e———
Total events 44 27
Heterageneity: Mot applicable
Testfor overall effect: £= 3.50 (P = 0.0005)
17.2.3 Cabozantinib vs Placebo
Brase 2021 ar 124 pal B2  16.9% 4.47[2.33,8.56] —
Subtotal (95% CI) 125 62 16.9% 4.47 [2.33, 8.56] -
Total events ar 2
Heterogeneity: Mot applicakle
Testfor overall effect: Z=4.52 (P = 0.00001)
17.2.4 Lenvatinib vs Placebo
Schlumberger 2018 229 261 73131 18.9% 569 (3.43,0.43] —
Zheng 2021 93 103 2748 140% 7.23[3.04,17.20] —_—
Subtotal (95% CI) 364 179 32.9% 6.04 [3.91, 9.35] <
Tatal events 322 100
Heterogeneity Tau®= 0.00; ChiF=0.22, df= 1 (P = 0.64); F= 0%
Testfor averall effect: Z= 8.07 (P = 0.00001)
17.2.5 Vandetanib vs Placebo
Leboullewx 2012 4 72 H 73 O16.8% 1.79[0.93, 3.46] T
Subtotal (95% CI) 72 73 16.8% 1.79 [0.93, 3.46] s
Total events 41 il
Heterageneity: Mot applicable
Testfor overall effect: £=1.74 (P = 0.0
17.2.6 Sorafenib vs Placebo
Brose 2014 169 196 180 201 18.8% 213 1.27,3.56] —
Subtotal (95% CI) 196 201 18.8% 2.13[1.27, 3.56] -
Total events 169 150
Heterogeneity: Mot applicakle
Testfor overall effect. Z=2.87 (P =0.004)
Total {(95% CI) a79 508 100.0% 4,35 [2.60, 7.29] -
Total events 73T 358
Heterogeneity, Tau®= 0.30; Chi®= 19,34, df= 6 (P = 0.004); F=63% o o T o0

Testfor overall effect: £= 559 (P = 0.00001)

Testfor suboroun differences: Chif= 1812 df=5(P= 0001 F=73.8%

Figure 7

Favours [control] Favours [experimental]

Comparison of disease control rates in multi-kinase

inhibitors (MKIs) vs. placebo: (A) in all MKIs and (B) by treatment
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Table 11

Network meta-analysis result of disease control rate

Network plot Forest plot
Sorafenib
Vandetanib
Odds Ratio (95% Crl)
Placebo Compared with Placebo
Anlotinib +———0——— 12.(0.72, 2.6e+02)
Apatinib ——o0——— 18.(1.2, 3.8e+02)
- Cabozantinib ——o— 4.5(0.35, 58.)
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Sorafenib e a— 2.1(0.18, 26.)
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0.1 400
Apatinib
Cabozantinib
Ranking probability table Ranking probability plot
0.616
Rank1 Rank2 Rank3 Rank4 Rank5 Rank6  Rank7 0.500
Anlotinib 0.331 0315 0.145 0.108 0.053 0.028 0.020
0.400
Apatinib 0513 0.261 0.104 0.064 0.031 0.015 0.011
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Lenvatinib 0.063 0.222 0.397 0.213 0.070 0.025 0.010
0.200
Placebo 0.000 0.000 0.003 0.021 0.091 0.268 0.616
Sorafenib 0.020 0.040 0.070 0.135 0.359 0.254 0.122 0.100
Vandetanib 0.017 0.035 0.059 0.109 0.261 0.344 0.176 I I I I I I
0.000 s, - I =
Apatinib Lenvatinib Sorafenib
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3.2.5. Clinical benefit rate

Meta-analysis result revealed pooled MKIs, compared to placebo, had

significantly higher CBR (OR: 3.98, 95% CI: 1.53-10.34, P=0.005) (Figure 8A).

CBR by treatment had shown that compared to placebo, lenvatinib and
cabozantinib showed significantly higher CBR. Sorafenib had not demonstrated

statistically significant higher CBR (Figure 8B).

The Bayesian network meta-analysis revealed statistically significant
improvement CBR in lenvatinib only, but not in cabozantinib and sorafenib. The
consistency test was not available. The 1* rank treatment for a better CBR was

lenvatinib (Table 12).
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A

Experimental

Control

Study or Subgroup Events Total Events Total Weight M-H. Random, 95% CI

Erose 2014 106 196 62
Eroze 2021 a4 125 10
Schlumberger 2015 209 261 41
Zheng 2021 24 103 22
Total {95% CI) 685

Total events 453 141

Heterogeneity: Tau®= 0.41; Chi*=18.04, df = 3 (P = 0.0004); F=83%

Testfor overall effect: Z=4.21 (F = 0.0001)

B

Experimental

Control

Study or Subgroup Events Total Events Total Weight M-H. Random,95% CI

18.2.1 Cabozantinib vs Placebo

Brose 2021 a4 125 10
Subtotal (95% CI} 125
Total events 54 10

Heterogeneity: Mot applicable
Testfor overall effect: Z= 3.53 (P = 0.0004)

18.2.2 Lenvatinib vs Placebo

Schlumberger 2015 208 261 4
Fheng 2021 a4 103 22
Subtotal (95% CI) 364

Total events 293 63

Heterogeneity: Tau®= 0.03; Chi®=1.32, di=1 (P = 0.25), F= 24%

Testfor overall effect: Z=8.07 (P = 0.00001)

18.2.3 Sorafenib vs Placebo

Brose 2014 106 196 [il:]
Subtotal (95% CI) 196
Total events 108 [i1:]

Heterogeneity: Mot applicahle
Test for overall effect: Z=4.03 (P = 0.0001)

Total {95% CI) 685
Total events 4453 M4

Heterogeneity: Tau®=0.41; Chi®=18.04, df= 3 (P =0.0004); = 83%

Testfor overall effect: Z=4.21 (P < 0.0001)

Odds Ratio Odds Ratio
M-H, Random, 95% Cl

201 27.9% 230 [1.64, 3.45] ——

62 225% 395 [1.84, 8.49] —

131 26.9% 8.82[5.47,14.33] ——

48 227% 527 [2.46,11.13] —
442 100.0% 4,50 [2.23,9.05] -

0.m 01 10 100
Favours [control] Favours [experimental]
Odds Ratio Odds Ratio
M-H, Random, 95% CI

62 22.5% 395 [1.84, 8.44] —

62 22.5% 3.95 [1.84, 8.49] -

131 26.9% 882 [5.47,14.23] —

48 227% 577 [2.46,11.17] —

179 49.6% 7.39 [4.55,12.01] -

0 27.9% 230 [1.54, 3.45] ——

201 27.9% 2.30 [1.54, 3.45] &

442 100.0% 4.50 [2.23, 9.05] -

001 01 10 100

Testfor subaroun diferences: Ch*=13.07. df= 2 (P = 0.001%. F= 84 7%

Figure 8

Favours [contral] Favours [experimental]

Comparison of clinical benefit rates in multi-kinase

inhibitors (MKIs) vs. placebo: (A) in all MKIs and (B) by treatment
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Table 12

Network meta-analysis result of clinical benefit rate

Network plot Forest plot
Sarafenib
Odds Ratio (95% Crl)
Compared with Placebo
. Cabozantinib —t—0—— 4.1 (0.39, 43.)
Cabozantinib Placebo Lenvatinib - 7.3 (1.3, 36.)
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Ranking probability table Ranking probability plot
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0.600
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Sorafenib 0.089 0.220 0.561 0.130 0.200 I
0.000 — I
Lenvafinib Sorafenib

Cabozantinib Placebo
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3.3. Safety Outcomes

Reported safety outcomes that have been included in the meta-analyses in each

study are provided in Table 13.

Table 13 Reported safety outcomes
Study Intervention  AE R‘jf;;ed AE >G3 SAE Fatal AE Dif:}‘;“t'
Leboulleux 2012 Vandetanib v v v
Schlumberger 2015 Lenvatinib v v v v v
Brose 2014 Sorafenib v v v v
NCTO01876784 Vandetanib v
Schlumberger 2018  Nintedanib v
Chi 2020 Anlotinib v
Brose 2021 Cabozantinib v v v v
Zheng 2021 Lenvatinib v v v v v v
Lin 2022 Apatinib v v v v
Study Intervention = HTN Diarrhea HFS Prortizinu pr%:) cng H:;i(:icaal
Leboulleux 2012 Vandetanib v v v
Schlumberger 2015 Lenvatinib v v v v v
Brose 2014 Sorafenib v v v v
NCTO01876784 Vandetanib
Schlumberger 2018  Nintedanib
Chi 2020 Anlotinib
Brose 2021 Cabozantinib v v v v v
Zheng 2021 Lenvatinib v v v v v
Lin 2022 Apatinib v v v v v

Abbreviations: AE, adverse event; Discont, Discontinued; HFS, hand foot syndrome; HTN,
hypertension; SAE, serious adverse event.
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3.3.1. Adverse event

In comparison with placebo, proportion of patients who experienced adverse
events were significantly higher in the lenvatinib (OR: 32.64, 95% CI: 4.30-247.77,
p=0.0008) and sorafenib (OR: 9.66, 95% CI: 2.88-32.45, p=0.0002). There was no
statistically significant difference in apatinib and cabozantinib compared to placebo

(Figure 9).

The Bayesian network meta-analysis revealed that in comparison with placebo,
apatinib and lenvatinib was associated with significantly higher adverse events.
Cabozantinib and sorafenib were not significantly different from placebo. The
consistency test was not available. The 1* rank treatment for highest toxicity of AE

was lenvatinib (Table 14).
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A

Experimental

Control

Study or Subgroup Events Total Events Total Weight M_H. Fixed, 95% CI

Erose 2014 204 207 183
Erose 2021 117 125 58
Lin 2022 45 46 43
Schlumhberger 2015 261 261 118
Fheng 2021 103 103 47
Total (95% Cl) 742

Total events N 443

Heterogeneity: Chi*=11.39, df=4 (P=002); F= 65%

Testfor overall effect: £= 553 (P = 0.00001})

B

Experimental

Control

Study or Subaroup Events Total Events Total Weight M-H, Fixed, 95% CI

19.2.1 Apatinib vs Placebo

Lin 2022 46 46 42
Subtotal (95% CI) 46
Total events 45 42

Heterogeneity: Mot applicable
Test for overall effect F=152 (F=013)

19.2.2 Cabozantinib vs Placebo

Brose 2021 17 125 53
Subtotal (95% Cl) 125
Total events 17 53

Heterogeneity: Mot applicable
Test for overall effect #=0.01 {F = 0.99)

19.2.3 Lenvatinib vs Placebo

Schlumberger 2015 261 261 118
Zheng 2021 102 103 47
Subtotal (95% CI) 364

Total events 364 165

Heterogeneity: Chi*=1.13, df=1 (P=029); F=12%

Test for overall effect: £=3.37 (P = 0.0008)

19.2.4 Sorafenib vs Placebo

Brose 2014 204 207 183
Subtotal (95% CI) 207

Total events 204 183
Heterogeneity: Mot applicable

Testfor overall effect Z= 3.67 (P = 0.0002)
Total {95% CI) 742

Total events bl 443

Heterogeneity: Chi®=11.39, di=4 (P = 0.02); F= 65%

Test for overall effect £= 553 (P = 0.00001)

Odds Ratio Odds Ratio
M_H, Fixed, 95% CI
208 305% 966288, 32.45] ——
62 &7.3% 1.01 [0.29, 3.48]
45 52% 985051, 188.36]
131 35% 5958 (351, 101066 _—
4B 3EW  G.54[026 163.44]
496 100.0%  6.34[3.29,12.19] -
| | | ;
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45 52%  9.05[0.51, 10036 —
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62 E7.3% 1.01[0.28, 3.49) t
62 57.3% 1.01 [0.29, 3.49]
131 3.5% 59.58 (251, 1010.66] _—
18 3E% G54 [0.26, 163.44] B —
179 TA% 32.64 [4.30, 247.77] —ei——
208 305% 966 [2.88, 32.45] —a—
209 305%  9.66[2.88, 32.45] ~al—
496 100.0% 6.34[3.29,12.19] o
0.002 01 10 500

Testfor subaroun differences: Chi*=11.02. df=3 P =001 F=728%

Figure 9

Favours [experimental] Favours [control]

Comparison of adverse events in multi-kinase inhibitors

(MKIs) vs. placebo: (A) in all MKIs and (B) by treatment
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Table 14

Network meta-analysis result of adverse event

Network plot

Forest plot

Apatinib

Sorafenib
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Lenvatinib
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0.752

0.600

0.400
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3.3.2. Adverse event related to study drug

In comparison with placebo, proportion of patients who experienced adverse
events related to study drug were significantly higher in the apatinib (OR: 55.17, 95%
CIL: 3.20-952.55, p=0.006) and lenvatinib (OR: 29.32, 95% CI: 13.29-64.68,
p<0.00001). There was no statistically significant difference in anlotinib compared

to placebo (Figure 10).

The Bayesian network meta-analysis revealed that in comparison with placebo,
all anlotinib, apatinib and lenvatinib was associated with significantly higher adverse
events related to study drug. The consistency test was not available. The 1% rank

treatment for highest toxicity of AE related to study drug was apatinib (Table 15).
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A

Experimental Control Odds Ratio (Odds Ratio

Study or Subgrou Events Total Events Total Weight M-H. Fixed. 95% Cl M-H. Fixed. 95% Cl
Chi 2020 TG TB 3z a7 T.B%  25.8001.39, 482.00]
Lin 2022 46 46 29 46 8.7% 56517 [3.20,952.58]
Schlumberger 2015 254 261 T8 O1¥M TT2% 24661077, 56.43] —-
Zheng 2021 103 103 34 48 6.3% 87.00[5.06,1497.14] e —
Total (95% CI) 486 262 100.0% 31.30 [14.87, 65.88] -
Total events 479 173

e R = - - Rz I u t d
Heterogeneity Chif= 098, df=3 (P=081); F=0% 0001 o 10 1000

Testfor averall effect: 2= 9.07 (F = 0.00001) Favours [experimental] Favours [control]

B

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% CI M-H. Fixed, 95% CI
20.2.1 Anlotinib vs Placebo
Chi 2020 7B 7B 3z ar 7.8%  25.89[1.39 422.00]
Subtotal (95% CI) 76 37 7.8% 25.89[1.39,482.00] e —
Total events 7B 32
Heterogeneity, Mot applicable
Testfor overall effect: Z= 2.18 (P = 0.03)
20.2.2 Apatinib vs Placebo
Lin 2032 46 46 29 46 87% 4517 [3.20,952.59] -
Subtotal (95% CI) 46 46 87% 5517 [3.20,952.55] e ——
Total events 46 28
Heterogeneity: Mot applicable
Test far overall effect: 7= 2.76 (P = 0.006)
20.2.3 Lenvatinib vs Placebo
Schlumberger 2015 54 261 FE 131 772%  24.66(10.77, 56.43) -
Zheng 2021 103 103 34 48 B.3% 87.00([5.06, 1497 .14] —_—*
Subtotal (95% CI) 364 179 83.5% 29.32[13.29, 64.68] -
Total events 357 "z
Heterogeneity, Chif= 073, df=1{P =0.39); F=0%
Test far overall effect: Z=8.37 (P = 0.00001)
Total {95% Cl) 486 262 100.0% 31.30 [14.87, 65.88] -
Total events 479 173 ) ) ) )
Heterogeneity, Chi*= 0.98, df= 3 (P = 0.813; F= 0% omt o A Too0

Testfor overall effect: Z=9.07 (P = 0.00001)

Testfor subaroun differences: Chi®= 019, df=2 (P=081). F=0% Favours [experimental] Favours [coniral]

Figure 10 Comparison of adverse events related to study drug
in multi-kinase inhibitors (MKIs) vs. placebo: (A) in all MKIs and (B) by
treatment
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Table 15 Network meta-analysis result of adverse event related to study drug

Network plot Forest plot
Placebo
0dds Ratio (95% Crl)
Compared with Placebo
. ) Anlotinib —0— 2.2e+10 (12, 8.6e+33)
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3.3.3. Adverse event > grade 3

In comparison with placebo, proportion of patients who experienced adverse
events > grade 3 were significantly higher in the apatinib (OR: 17.10, 95% CI: 6.07—
48.16, p<0.00001), lenvatinib (OR: 8.18, 95% CI: 3.63-18.44, p<0.00001),
vandetanib (OR: 4.75, 95% CI: 2.26-9.99, p<0.0001), and cabozantinib (OR: 3.01,
95% CI: 1.60-5.67, p=0.0006) treatments. There was no statistically significant

difference in nintedanib compared to placebo (Figure 11).

The Bayesian network meta-analysis revealed that in comparison with placebo,
all apatinib, lenvatinib, vandetanib, cabozantinib, and nintedanib treatments were not
associated with significantly higher adverse events > grade 3. The consistency test
was not available. The 1* rank treatment for highest toxicity of AE > grade 3 was

apatinib (Table 16).
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Table 16

Network meta-analysis result of adverse event > grade 3
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3.3.4. Serious adverse event

In comparison with placebo, proportion of patients who experienced serious
adverse events were significantly higher in the lenvatinib (OR: 2.51, 95% CI: 1.70—
3.72, p<0.00001), vandetanib (OR: 2.26, 95% CI: 1.14—4.49, p=0.02), and sorafenib
(OR: 1.66, 95% CI: 1.09-2.52, p=0.02) treatments (Figure 12).

The Bayesian network meta-analysis revealed that in comparison with placebo,
all lenvatinib, sorafenib, and vandetanib treatments were not associated with
significantly higher serious adverse events. The consistency test was not available.

The 1% rank treatment for highest toxicity of SAE was lenvatinib (Table 17).
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Comparison of serious adverse events in multi-kinase

inhibitors (MKIs) vs. placebo: (A) in all MKIs and (B) by treatment
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Table 17 Network meta-analysis result of serious adverse event
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3.3.5. Fatal adverse event

In comparison with placebo, all cabozantinib, lenvatinib, sorafenib, and
vandetanib treatments were not associated with significantly higher fatal adverse

events (Figure 13).

The Bayesian network meta-analysis also revealed that in comparison with
placebo, all cabozantinib, lenvatinib, sorafenib, and vandetanib treatments were not
associated with significantly higher fatal adverse events. The consistency test was
not available. The 1% rank treatment for highest toxicity of fatal AE was lenvatinib

(Table 18).
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Figure 13 Comparison of fatal adverse events in multi-kinase inhibitors
(MKIs) vs. placebo: (A) in all MKIs and (B) by treatment
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Table 18

Network meta-analysis result of fatal adverse event
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3.3.6. Adverse event leading to study discontinuation

In comparison with placebo, proportion of patients who experienced adverse
events leading to study discontinuation were significantly higher in the vandetanib
(OR: 8.33, 95% CI: 2.72-25.53, p=0.0002), sorafenib (OR: 5.83, 95% CI. 2.65—
12.82, p<0.0001), and lenvatinib (OR: 4.12, 95% CI: 1.74-9.79, p=0.001) treatments
(Figure 12). There were no statistically significant differences in cabozantinib and

apatinib compared to placebo (Figure 14).

The Bayesian network meta-analysis revealed that in comparison with placebo,
only cabozantinib was associated with significantly higher adverse events leading to
study discontinuation. Rest of the treatments (apatinib, lenvatinib, sorafenib, and
vandetanib) were not associated with significantly higher adverse events leading to
study discontinuation. The consistency test was not available. The 1® rank treatment
for highest toxicity of adverse events leading to study discontinuation was

cabozantinib (Table 19).
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Figure 14 Comparison of adverse events leading to study drug
discontinuation in multi-kinase inhibitors (MKIs) vs. placebo: (A) in all MKIs
and (B) by treatment
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Table 19

Network meta-analysis result of adverse event leading to study discontinuation
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3.3.7. Adverse event of special interest

In comparison with placebo, proportion of patients who experienced hypertension
were significantly higher in the lenvatinib (OR: 13.56, 95% CI: 8.55-21.48,
p<0.00001), vandetanib (OR: 8.85, 95% CI: 2.89-27.09, p=0.0001), and sorafenib
(OR: 4.81, 95% CI: 2.93-7.89, p<0.00001) treatments, respectively. There was no
statistically significant difference in cabozantinib compared to placebo (Appendix

Figure 22).

In comparison with placebo, proportion of patients who experienced diarrhea were
significantly higher in the cabozantinib (OR: 31.48, 95% CI: 7.37-134.43,
p<0.00001), vandetanib (OR: 14.21, 95% CI: 6.32-31.97, p<0.00001), sorafenib
(OR: 12.08, 95% CI: 7.50-19.48, p<0.00001), lenvatinib (OR: 11.81, 95% CI: 7.20—
19.38, p<0.00001), and apatinib (OR: 6.63, 95% CI: 2.46-17.88, p=0.0002)
treatments, respectively (Appendix Figure 23).

In comparison with placebo, proportion of patients who experienced hand-foot
syndrome were significantly higher in the apatinib (OR: 146.67, 95% CI: 27.98—
768.75, p<0.00001), cabozantinib (OR: 104.93, 95% CI: 6.35-1733.90, p=0.001),
lenvatinib (OR: 45.18, 95% CI: 13.39-152.51, p<0.00001), and sorafenib (OR:
30.47, 95% CI: 17.38-53.42, p<0.00001) (Appendix Figure 24).

In comparison with placebo, proportion of patients who experienced proteinuria
were significantly higher in the apatinib (OR: 33.71, 95% CI: 10.36-709.72,
p<0.00001), lenvatinib (OR: 22.96, 95% CI: 10.35-50.91, p<0.00001), and
cabozantinib (OR: 5.38, 95% CI: 1.21-23.88, p=0.03) (Appendix Figure 25).

In comparison with placebo, proportion of patients who experienced QTc
prolongation were significantly higher in the vandetanib (OR: 44.91, 95% CI: 2.64—
763.00, p=0.008), and lenvatinib (OR: 6.23, 95% CI: 1.45-26.86, p=0.01). There

was no statistically significant difference in apatinib compared to placebo (Appendix
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Figure 26).

In comparison with placebo, proportion of patients who experienced
hypocalcemia were significantly higher in the apatinib (OR: 21.77, 95% CI: 2.73—
173.47, p=0.004), cabozantinib (OR: 18.43, 95% CI: 2.45-138.79, p=0.005), and
sorafenib (OR: 4.62, 95% CI: 2.24-9.53, p<0.001). There was no statistically

significant difference in lenvatinib compared to placebo (Appendix Figure 27).
3.4. Risk of bias assessment

The risk of bias assessment result is presented in Figure 15. The domain for
selection of the reported results for the three studies (NCT01876784, Schlumberger
et al. 2018, and Chi et al. 2020) were evaluated to have some concerns on bias due
to absence of information on the pre-specified analysis plan which was to be
finalized before unblinding data outcome for analysis. NCT01876784 trial result was
not published and only reported through the clinicaltrial.gov website and the other
two studies were conference abstract which lack detailed information on the
statistical methods described above. All other studies were evaluated to have low

risk of bias.
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Study ID Esperimental | Comparator | D1 | D2 | D3 | D4 | D5 | Overall
Leboulleux 2012 Vandetanib Placebo ® e e e 6
Schlumberger 2015 | Lenvatinib Placebo ® e e e
Brosc 2014 Sorafenib Placebo @ e e e 6
NCT01876784 Vandetanib Placebo ®@ e e O
Schlumberger 2018 | Nintedanib Placebo ® e e e @

Chi 2020 Anlotinib Placebo ® 606 | O
Brose 2021 Cabozantinib Placebo ® e e e e
Zheng 2021 Lenvatinib Placebo ® e e e 66

Lin 2022 Apatinib Placebo ® e e e e 6

Figure 15 Risk of bias 2 assessment result
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4. Discussion

4.1. Key findings

This study comprehensively compared the efficacy and safety outcomes of many
MAKIs for locally advanced or metastatic radioiodine refractory DTC patients. Even
though most patients with DTC are at low risk, with a slow progression of disease
and or most recurrences can be cured, there are about 5-10% of DTC patients who
are at high-risk of persistent or recurrent disease. These patients are cured less
frequently resulting in higher mortality, and they require more aggressive treatment
and follow-up than those with the low-risk (Schlumberger and Leboulleux 2021).
Ten-year survival rate in these high-risk patients is less than 30%, which is why
finding optimal treatment is critical in managing the disease. Recently, two studies
were published which presented the meta-analyses of effectiveness and safety of the
MAKI treatments in radioiodine refractory DTC. One study only presented the pooled
analyses of traditional meta-analyses with MKI treatments (Su et al. 2022) and the
other study reported a network meta-analyses of the efficacy and a single safety
outcome of adverse events > grade 3 (Ji et al. 2022). This is the first study to present
network meta-analyses with extensive safety profile involving various adverse event

classifications.

MAKIs that have shown significant improvement in PFS compared to placebo were
in the order of lenvatinib, anlotinib, cabozantinib, and apatinib. Nintedanib,
sorafenib, and vandetanib had not shown significant improvement in PFS. In the
papillary histologic subgroup, vandetanib had not shown significant improvement in
PFS. To note, currently approved MKIs for recurrent, locally advanced, or metastatic
radioiodine refractory DTC are lenvatinib, sorafenib, cabozantinib, and anlotinib (in
China only). Vandetanib, nintedanib, and apatinib are not approved for the use in
DTC patients yet, but this study supported that apatinib can be the candidate for

treating recurrent, locally advanced, or metastatic radioiodine refractory DTC.
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Because the result of apatinib was published in 2022, more clinical experience is

necessary to confirm the efficacy.

In the network meta-analysis of OS, no treatment showed significant improvement
compared to placebo. The meta-analysis by individual treatment also revealed that
only apatinib was shown to be effective in OS, however improvement in OS is not
as evident as in PFS since the upper limit of the 95% CI lied slightly below 1.0 (HR:
0.42, 95% CI: 0.18-0.98).

As such, MKI treatment is associated with improvement in PFS, but not in OS. In
other words, MKI will aid recurrent, locally advanced, or metastatic radioiodine
refractory DTC patients from disease progression but will hardly benefit patients
from survival. We should also consider that DTC is relatively an indolent disease
and all the OS data collected from the studies were immature and have not reached
the median OS at the time of the report. The final analysis of the Brose et al. 2021
study (cabozantinib vs. placebo) had shown no significant improvement in OS
compared to placebo as well (HR: 0.76, 95% CI: 0.45-1.31) (Capdevila et al. 2021).
Other drug class approved for DTC, pembrolizumab, was also studied in advanced
or metastatic radioiodine refractory DTC and the study data with a median follow up
of 31 months also showed immature OS data with median OS not reached (Mehnert

et al. 2019).

In the subgroup analysis of PFS, lenvatinib was effective in both MKI naive and
1 prior MKI groups. Lenvatinib is currently a single preferred regimen according to
the NCCN treatment guideline and is widely used as the first line MKI therapy, and
the study results support this recommendation and suggest lenvatinib may also be
used after initial MKI failure. Cabozantinib was effective in both patient groups who
used 1 prior MKI and 2 prior MKIs, which is in line with the cabozantinib label to

be used for patients who progressed after lenvatinib and/or sorafenib.

In addition, lenvatinib was most effective in patients with lung metastasis, and this
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supports that lenvatinib may be the best treatment option for metastatic DTC patients
as lung being the most common metastatic site in this disease. Distant metastases of
DTC present with lung metastasis in 50%, bone metastasis in 26% and both lung and

bone metastasis in 18.5% of the DTC patients (Durante et al. 2006).

Lenvatinib was also effective when used for both 6 ~ 12 months and 12 ~ 24
months, meaning that treatment duration will not affect the overall effect of the
treatment. Patients who received lenvatinib may continue to receive for up to at least
2 years when shown adequate response. All other treatments were classified in only

one of the period classifications, so the interpretation is limited for other MKIs.

In the network meta-analysis of ORR, cabozantinib, anlotinib, and lenvatinib had
showed significantly higher ORR compared to placebo, but not in the apatinib,
sorafenib, and vandetanib groups. To note, cabozantinib trial enrolled patients who
failed previous lenvatinib or sorafenib treatment and were allowed to enroll after 2
weeks or 5 half-lives. The relatively low ORR in this study might have been affected
by the amount of time that has passed following progression from the most recent
VEGFR TKI, with longer periods resulting in new vessel growth, which is more
likely to respond to reintroduction of VEGFR and other kinase inhibition (Brose et
al. 2021).

In the safety analyses, all MKI treatments were associated with significantly
higher adverse events related to the study drug compared to the placebo group.
Apatinib was ranked 1* for higher adverse events related to the study drug and also
for adverse events > grade 3. Lenvatinib was ranked 1* for higher serious adverse
events and fatal adverse events, however these were not considered to be statistically
different from the placebo group. Cabozantinib was the 1% to rank for the higher
adverse events leading to study discontinuation, and also the only treatment that was

considered to be significantly higher than the placebo group.

Most of the MKI treatments were associated with higher adverse events of
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hypertension, diarrhea, hand-foot syndrome, and proteinuria compared to the
placebo group. These are well known toxicities associated with the use of VEGF
targeting agents and are usually manageable with supportive pharmacologic
treatment (Eskens and Verweij 2006). Treatment interruption or discontinuation may
be indicated in case of failure of toxicities, so monitoring of the safety events are

crucial to patients receiving MKI treatments.

In general, drugs with higher efficacy were related with higher toxicities;
lenvatinib, apatinib, and cabozantinib, for instance, showed higher adverse events
related to the drug or adverse events leading to study discontinuation. This indicates
that understanding the benefit risk ratio of the MKI will be important in the clinical
settings to select optimal treatment for the high-risk DTC patients.

4.2. Limitations

This study has several limitations. First, most of the studies included locally
advanced or metastatic radioiodine refractory DTC patients with papillary and
follicular histology. However, some studies also included the poorly differentiated
thyroid cancer type since having the same kinase targets as the DTCs; VEGF over
expression being the most dominant genetic alteration. This may have negative
impact on the outcome (Ibrahimpasic et al. 2014) and result in bias in interpretation.
Second, all the 6 studies included in OS data analyses were immature, so the result
may be biased. Third, apatanib and anlotinib trials were conducted in a single country
(China), therefore the result may not apply to other races. Fourth, cabozantinib and
nintedanib was studied in patients with previous MKI failure, therefore the result
may be biased by including more severe patients. In contrast, anlotinib, sorafenib,
and vandetanib trials were studied in MKI naive patients. Lastly, test for
inconsistency was not performed for the network meta-analyses as all the included
studies were two-arm placebo controlled RCTs and there were no head-to-head

comparison trials.
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5. Conclusion

DTC often presents as an indolent disease and many patients may be
asymptomatic from progressive disease. It is a lifelong disecase and the main
treatment goal for these patients will be to improve quality of life with or without
aggressive treatments. Less than 5-10% of DTC patients are candidates for MKI
treatments. However, due to the limited treatment option, high expense of treatment,
and low survival rate in high-risk patients, understanding the optimal MKIs to treat
recurrent, locally advanced, or metastatic radioiodine refractory DTC is very

important.

MKIs will benefit recurrent, locally advanced, or metastatic radioiodine refractory
DTC patients in PFS in the order of lenvatinib, anlotinib, cabozantinib, and apatinib.
Lenvatinib and apatanib was also associated with best DCR and CBR. Cabozantinib
was associated with the best ORR. Lenvatinib was also very effective in lung
metastasis patients. Therefore, lenvatinib is mostly recommended in patients with
tolerable toxicities. This is also in line with the NCCN guideline, recommending
lenvatinib as the preferred regimen for recurrent, locally advanced, or metastatic
radioiodine refractory DTC patients. If lenvatinib is not tolerable, anlotinib,
cabozantinib, or apatinib can be recommended based on the finding of this study.
Safety profiles were generally comparable between treatments, but higher toxicity
was shown with drugs with higher efficacy, therefore, a close safety monitoring will

be required during MKI treatment.
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Appendix 1. Search strategies

PubMed

1

Thyroid Neoplasm [Mesh Terms]

2

"Protein Kinase Inhibitors" [Mesh Terms] OR "Inhibitors, Protein Kinase"
[AIl Fields] OR "Kinase Inhibitors, Protein" [All Fields] OR "Protein
Kinase Inhibitor*" [All Fields] OR "Inhibitor, Protein Kinase" [All Fields]
OR "Kinase Inhibitor, Protein" [All Fields] OR "Tyrosine kinase
inhibitor*" [All Fields] OR TKI [All Fields] OR TKIs [All Fields] OR
"Multikinase Inhibitor*" [All Fields] OR "Lenvatinib" [All Fields] OR
"E7080" [All Fields] OR "Sorafenib" [All Fields] OR "BAY43-9006" [All
Fields] OR "Cabozantinib" [All Fields] OR "XL184" [All Fields] OR
"Larotrectinib" [All Fields] OR "BAY2757556" [All Fields] OR
"Entrectinib” [All Fields] OR "RXDX-101" [All Fields] OR
"Selpercatinib" [All Fields] OR "LOXO0-292" [All Fields] OR
"Pralsetinib" [All Fields] OR "BLU-667" [All Fields] OR "Axitinib" [All
Fields] OR "AG-013736" [All Fields] OR "Pazopanib" [All Fields] OR
"GW786034" [All Fields] OR "Sunitinib" [All Fields] OR "SU011248"
[AIl Fields] OR "Vandetanib" [All Fields] OR "ZD6474" [All Fields] OR
"Vemurafenib" [All Fields] OR "RO5185426" [All Fields] OR
"Dabrafenib" [All Fields] OR "GSK2118436" [All Fields] OR "Apatinib"
[All Fields] OR "YN968D1"

"clinical study" [All Fields] OR "study" [All Fields] OR "clinical trial" [All
Fields] OR "trial" [All Fields]

4

#1 AND #2 AND #3

EMBASE

1

'thyroid tumor'/exp OR 'thyroid gland tumor' OR 'thyroid gland tumour'
OR 'thyroid neoplasm' OR 'thyroid neoplasms' OR 'thyroid tumor' OR
'thyroid tumour' OR 'thyroidal tumor' OR 'thyroidal tumour' OR 'tumor,
thyroid gland' OR 'tumour, thyroid gland'

'protein kinase inhibitor'/exp OR 'protein kinase inhibitor' OR 'protein
kinase inhibitors' OR 'Lenvatinib'/exp OR 'l [4 [ (6 carbamoyl 7 methoxy
4 quinolinyl) oxy] 2 chlorophenyl] 3 cyclopropylurea' OR '4 [3 chloro 4 (3
cyclopropylureido) phenoxy] 7 methoxyquinoline 6 carboxamide' OR '4 [3
chloro 4 [ (cyclopropylcarbamoyl) amino] phenoxy] 7 methoxyquinoline
6 carboxamide' OR '4 [3 chloro 4 [ [(cyclopropylamino) carbonyl] amino]
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phenoxy] 7 methoxy 6 quinolinecarboxamide' OR 'aiv 007' OR 'aiv007' OR
'e 7080" OR 'e7080' OR 'er 203492-00' OR 'er203492-00' OR 'kisplyx' OR
'Lenvatinib' OR 'Lenvatinib mesilate’ OR 'Lenvatinib mesylate’ OR
'Lenvatinib methanesulfonate’ OR 'lenvima' OR 'mk 7902' OR 'mk7902'
OR 'n [4 [ (6 carbamoyl 7 methoxyquinolin 4 yl) oxy] 2 chlorophenyl] n’
cyclopropylurea’ OR 'Sorafenib'/exp OR '4 [4 [3 [4 chloro 3
(trifluoromethyl)  phenyl] wureido] phenoxy] n  methyl 2
pyridinecarboxamide' OR 'bay 43 9006' OR 'bay 43-9006' OR 'bay 439006
OR 'bay43 9006' OR 'bay43-9006' OR 'bay439006' OR 'nexavar’ OR
'Sorafenib' OR 'Sorafenib tosylate’ OR 'Cabozantinib'/exp OR 'bms
907351' OR 'bms907351' OR 'cabometyx' OR 'Cabozantinib' OR
'Cabozantinib malate' OR 'Cabozantinib s malate' OR 'Cabozantinib s-
malate' OR 'cometriq' OR 'cyclopropane 1, 1 dicarboxylic acid [4 (6, 7
dimethoxyquinolin 4 yloxy) phenyl] amide (4 fluorophenyl) amide' OR 'n
[4 (6, 7 dimethoxy 4 quinolinyloxy) phenyl] n* (4 fluorophenyl) 1, 1
cyclopropanedicarboxamide' OR 'n [4 [ (6, 7 dimethoxyquinolin 4 yl) oxy]
phenyl] n" (4 fluorophenyl) cyclopropane 1, 1 dicarboxamide' OR 'x1 184’
OR 'x1184'" OR 'larotrectinib'/exp OR 'arry 470" OR ‘'arry470' OR
'larotrectinib' OR 'larotrectinib sulfate' OR 'loxo 101' OR 'loxo101' OR 'n
[5[2 (2, 5 difluorophenyl) 1 pyrrolidinyl] pyrazolo [1, 5 a] pyrimidin 3 yl]
3 hydroxy 1 pyrrolidinecarboxamide' OR 'n [5 [2 (2, 5 difluorophenyl) 1
pyrrolidinyl] pyrazolo [1, 5 a] pyrimidin 3 yl] 3 hydroxy 1
pyrrolidinecarboxamide sulfate' OR 'n [5 [2 (2, 5 difluorophenyl)
pyrrolidin 1 yl] pyrazolo [1, 5 a] pyrimidin 3 yl] 3 hydroxypyrrolidine 1
carboxamide' OR n [5 [2 (2, 5 difluorophenyl) pyrrolidin 1 yl] pyrazolo
[1, 5 a] pyrimidin 3 yl] 3 hydroxypyrrolidine 1 carboxamide hydrogen
sulfate' OR 'n [5 [2 (2, 5 difluorophenyl) pyrrolidin 1 yl] pyrazolo [1, 5 a]
pyrimidin 3 ylI] 3 hydroxypyrrolidine 1 carboxamide sulfate' OR 'vitrakvi'
OR 'entrectinib/exp OR 'entrectinib’ OR 'n [5 (3, 5 difluorobenzyl) 1h
indazol 3 yl] 4 (4 methyl 1 piperazinyl) 2 [ (tetrahydropyran 4 yl) amino]
benzamide' OR 'n [5 (3, 5 difluorobenzyl) 1h indazol 3 yl] 4 (4
methylpiperazin 1 yl) 2 (tetrahydro 2h pyran 4 ylamino) benzamide' OR 'n
[5 (3, 5 difluorobenzyl) 1h indazol 3 yl] 4 (4 methylpiperazin 1 yl) 2
[ (tetrahydro 2h pyran 4 yl) amino] benzamide' OR n [5 [ (3, 5
difluorophenyl) methyl] 1h indazol 3 yl] 4 (4 methyl 1 piperazinyl) 2
[ (tetrahydro 2h pyran 4 yl) amino] benzamide' OR n [5 [ (3, 5
difluorophenyl) methyl] 1h indazol 3 yl] 4 (4 methylpiperazin 1 yl) 2
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[ (oxan 4 yl) amino] benzamide' OR 'nms ¢ 628' OR 'nms ¢628' OR 'rg
6268' OR 'rg6268' OR 'rozlytrek' OR 'rxdx 101' OR 'rxdx101' OR
'selpercatinib'/exp OR '6 (2 hydroxy 2 methylpropoxy) 4 [6 [6 [ (6 methoxy
3 pyridinyl) methyl] 3, 6 diazabicyclo [3.1.1] hept 3 yl] 3 pyridinyl]
pyrazolo [1, 5 a] pyridine 3 carbonitrile’ OR '6 (2 hydroxy 2
methylpropoxy) 4 [6 [6 [ (6 methoxy 3 pyridinyl) methyl] 3, 6 diazabicyclo
[3.1.1] heptan 3 yl] 3 pyridinyl] pyrazolo [1, 5 a] pyridine 3 carbonitrile'
OR '6 (2 hydroxy 2 methylpropoxy) 4 [6 [6 [ (6 methoxypyridin 3 yI)
methyl] 3, 6 diazabicyclo [3.1.1] hept 3 yl] pyridin 3 yl] pyrazolo [1, 5 a]
pyridine 3 carbonitrile' OR '6 (2 hydroxy 2 methylpropoxy) 4 [6 [6 [ (6
methoxypyridin 3 yl) methyl] 3, 6 diazabicyclo [3.1.1] heptan 3 yl] pyridin
3 yl] pyrazolo [1, 5 a] pyridine 3 carbonitrile' OR 'loxo 292' OR 'l0x0292'
OR 'ly 3527723' OR 'ly3527723' OR 'retevmo' OR 'retsevmo' OR
'selpercatinib' OR 'pralsetinib'/exp OR 'blu 123244' OR 'blu 3244' OR 'blu
667' OR 'blul123244' OR 'blu3244' OR 'blu667' OR 'c 683" OR 'c683' OR
'cs 3009' OR 'cs3009' OR 'gavreto' OR 'n [1 [6 (4 fluoro 1 (1h) pyrazolyl)
3 pyridinyl] ethyl] 1 methoxy 4 [4 methyl 6 [ (5 methyl 3 (1h) pyrazolyl)
amino] 2 pyrimidinyl] 1 cyclohexanecarbonylamine' OR 'n [1 [6 (4 fluoro
1 (1h) pyrazolyl) 3 pyridinyl] ethyl] 1 methoxy 4 [4 methyl 6 [ (5 methyl
3 (1h) pyrazolyl) amino] 2 pyrimidinyl] cyclohexanecarbonylamine' OR 'n
[1[6 (4 fluoro 1 pyrazolyl) 3 pyridinyl] ethyl] 1 methoxy 4 [4 methyl 6 [ (5
methyl 3 (1h) pyrazolyl) amino] 2  pyrimidinyl] 1
cyclohexanecarbonylamine' OR 'n [1 [6 (4 fluoro 1 pyrazolyl) 3 pyridinyl]
ethyl] 1 methoxy 4 [4 methyl 6 [ (5 methyl 3 (1h) pyrazolyl) amino] 2
pyrimidinyl] 1 cyclohexanecarboxamide' OR ' [1 [6 (4 fluoro 1 pyrazolyl)
3 pyridinyl] ethyl] 1 methoxy 4 [4 methyl 6 [ (5§ methyl 3 (1h) pyrazolyl)
amino] 2 pyrimidinyl] cyclohexanecarbonylamine' OR 'n [1 [6 (4 fluoro 1
pyrazolyl) 3 pyridinyl] ethyl] 1 methoxy 4 [4 methyl 6 [ (5 methyl 3 (1h)
pyrazolyl) amino] 2 pyrimidinyl] cyclohexanecarboxamide' OR 'n [1 [6 (4
fluoro 1h pyrazol 1 yl) 3 pyridinyl] ethyl] 1 methoxy 4 [4 methyl 6 [ (5
methyl 1h pyrazol 3 yl) amino] 2 pyrimidinyl] cyclohexanecarboxamide'
OR 'n [1 [6 (4 fluoro 1h pyrazol 1 yl) pyridin 3 yl] ethyl] 1 methoxy 4 [4
methyl 6 [ (5 methyl 1h pyrazol 3 yl) amino] pyrimidin 2 yl] cyclohexane
1 carbonylamine' OR 'n [1 [6 (4 fluoro 1h pyrazol 1 yl) pyridin 3 yl] ethyl]
1 methoxy 4 [4 methyl 6 [ (5 methyl 1h pyrazol 3 yl) amino] pyrimidin 2
yl] cyclohexane 1 carboxamide' OR 'n [1 [6 (4 fluoro 1h pyrazol 1 yl)
pyridin 3 yl] ethyl] 1 methoxy 4 [4 methyl 6 [ (5 methyl 1h pyrazol 3 yl)
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amino] pyrimidin 2 yl] cyclohexanecarbonylamine' OR 'n [1 [6 (4 fluoro
1h pyrazol 1 yl) pyridin 3 yl] ethyl] 1 methoxy 4 [4 methyl 6 [ (5 methyl
1h pyrazol 3 yl) amino] pyrimidin 2 yl] cyclohexanecarboxamide' OR 'n[1
[6 (4 fluoropyrazol 1 yl) pyridin 3 yl] ethyl] 1 methoxy 4 [4 methyl 6 [ (5
methyl 1h pyrazol 3 yl) amino] pyrimidin 2 yl] cyclohexane 1
carbonylamine' OR 'n [1 [6 (4 fluoropyrazol 1 yl) pyridin 3 yl] ethyl] 1
methoxy 4 [4 methyl 6 [ (5 methyl 1h pyrazol 3 yl) amino] pyrimidin 2 yl]
cyclohexanecarbonylamine' OR 'pralsetinib' OR 'rg 6396' OR 'rg6396' OR
'ro 7499790 OR 'r0o7499790' OR 'x 581238 OR 'x581238" OR
'axitinib'/exp OR 'ag 013736' OR 'ag 13736' OR 'ag013736' OR 'ag13736'
OR 'ar 14034' OR 'ar14034' OR 'axitinib' OR 'inlyta' OR 'n methyl 2 [ [3 [2
(2 pyridinyl) ethenyl] 1h indazol 6 yl] thio] benzamide' OR 'n methyl 2 [ [3
[2 (pyridin 2 yl) ethenyl] 1h indazol 6 yl] sulfanyl] benzamide' OR 'n
methyl 2 [3 [2 (2 pyridyl) vinyl] 1h indazol 6 ylsulfanyl] benzamide' OR
'pazopanib'/exp OR '5 [ [4 [ (2, 3 dimethyl 2h indazol 6 yl) methylamino]
2 pyrimidinyl] amino] 2 methylbenzenesulfonamide' OR '5 [ [4 [ (2, 3
dimethylindazol 6 yl) methylamino] pyrimidin 2 yl] amino] 2
methylbenzenesulfonamide' OR 'armala’ OR 'gw 786034' OR 'gw 786034b'
OR 'gw 786034x' OR 'gw786034' OR 'gw786034b' OR 'gw786034x' OR
'pazopanib' OR 'pazopanib hydrochloride' OR 'sb 710468' OR 'sb 710468a'
OR 'sb710468' OR 'sb710468a"' OR 'votrient' OR 'sunitinib'/exp OR '5 (5
fluoro 1, 2 dihydro 2 oxo 3 indolylidenemethyl) 2, 4 dimethyl 1h pyrrole 3
carboxylic acid (2 diethylaminoethyl) amide' OR '5 (5 fluoro 2 oxo 1, 2
dihydroindol 3 ylidenemethyl) 2, 4 dimethyl 1h pyrrole 3 carboxylic acid
(2 diethylaminoethyl) amide' OR 'gb 102' OR 'gb102' OR 'n [2
(diethylamino) ethyl] 5 [ (5 fluoro 1, 2 dihydro 2 oxo 3h indol 3 ylidene)
methyl] 2, 4 dimethyl 1h pyrrole 3 carboxamide' OR 'pha 2909040ad' OR
'pha 290940ad"' OR 'pha2909040ad' OR 'pha290940ad' OR 'pno 290940’
OR 'pnu290940' OR 'su 010398" OR 'su 011248' OR 'su 10398' OR 'su
11248 OR 'su010398' OR 'su011248"' OR 'sul0398' OR 'sul1248' OR
'sunitinib' OR 'sunitinib cyclamate' OR 'sunitinib malate' OR 'suo 11248'
OR 'suo11248' OR 'sutent’ OR 'Vandetanib'/exp OR '4 (4 bromo 2
fluoroanilino) 6 methoxy 7 [ (1 methylpiperidin 4 yl) methoxy]
quinazoline' OR '4 [ (4 bromo 2 fluorophenyl) amino] 6 methoxy 7 [ (1
methyl 4 piperidinyl) methoxy] quinazoline' OR 'azd 6474' OR 'azd6474'
OR 'caprelsa' OR 'n (4 bromo 2 fluorophenyl) 6 methoxy 7 (1 methyl 4
piperidinylmethoxy) 4 quinazolinamine' OR 'n (4 bromo 2 fluorophenyl) 6
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methoxy 7 (1 methylpiperidin 4 ylmethoxy) quinazolin 4 amine' OR 'sar
390530' OR 'sar390530' OR 'Vandetanib' OR 'vandetinib' OR 'zactima' OR
'zd 6474' OR 'zd6474' OR 'zictifa' OR 'vemurafenib'/exp OR 'n [3 [ [5 (4
chlorophenyl) 1h pyrrolo [2, 3 b] pyridin 3 yl] carbonyl] 2, 4
difluorophenyl] 1 propanesulfonamide' OR 'n [3 [5 (4 chlorophenyl) 1h
pyrrolo [2, 3 b] pyridine 3 carbonyl] 2, 4 difluorophenyl] propane 1
sulfonamide' OR 'n [3 [5 (4 chlorophenyl) 1h pyrrolo [2, 3 b] pyridine 3
carbonyl] 2, 4 difluorophenyl] propanesulfonamide' OR 'plx 4032' OR
'p1x4032' OR 'r 7204' OR 'r7204' OR 'rg 7204' OR 'rg7204' OR 'ro 5185426'
OR 'r05185426' OR 'vemurafenib' OR 'zelboraf' OR 'dabrafenib'/exp OR
'dabrafenib' OR 'dabrafenib mesilate' OR 'dabrafenib mesylate' OR 'drb
436' OR 'drb436' OR 'gsk 2118436' OR 'gsk 2118436a’' OR 'gsk 2118436b'
OR 'gsk2118436" OR 'gsk2118436a' OR 'gsk2118436b' OR 'n [3 [5 (2
amino 4 pyrimidinyl) 2 (1, 1 dimethylethyl) 1, 3 thiazol 4 yl] 2
fluorophenyl] 2, 6 difluorobenzenesulfonamide' OR 'n [3 [5 (2 amino 4
pyrimidinyl) 2 (1, 1 dimethylethyl) 4 thiazolyl] 2 fluorophenyl] 2, 6
difluorobenzenesulfonamide' OR 'n [3 [5 (2 amino 4 pyrimidinyl) 2 tert
butyl 4 thiazolyl] 2 fluorophenyl] 2, 6 difluorobenzenesulfonamide' OR 'n
[3 [5 (2 aminopyrimidin 4 yl) 2 tert butyl 1, 3 thiazol 4 yl] 2 fluorophenyl]
2, 6 difluorobenzenesulfonamide' OR 'tafinlar’ OR 'rivoceranib'/exp OR
'aitan' OR 'Apatinib' OR 'Apatinib mesilate' OR 'Apatinib mesylate’ OR
'Apatinib methanesulfonate’ OR 'n [4 (1 cyanocyclopentyl) phenyl] 2 (4
pyridinylmethyl) amino 3 pyridinecarboxamide’ OR ™ [4 (1
cyanocyclopentyl) phenyl] 2 [ (4 pyridinylmethyl) amino] nicotinamide'
OR 'n [4 (1 cyanocyclopentyl) phenyl] 2 [ (pyridin 4 ylmethyl) amino]
nicotinamide' OR 'n [4 (1 cyanocyclopentyl) phenyl] 2 [ [(4 pyridinyl)
methyl] amino] 3 pyridinecarboxamide' OR 'n [4 (1 cyanocyclopentyl)
phenyl] 2 [ [(pyridin 4 yl) methyl] amino] pyridine 3 carboxamide' OR
'rivoceranib' OR 'rivoceranib mesilate' OR 'rivoceranib mesylate’ OR
'rivoceranib methanesulfonate' OR 'yn 968d1' OR 'yn968d1'

3 'clinical study'/exp OR 'clinical data' OR 'clinical studies as topic' OR
'clinical study' OR 'medical trial'

4 #1 AND #2 AND #3

Cochrane

1

(thyroid tumor) OR (thyroid gland tumor) OR (thyroid gland tumour) OR
(thyroid neoplasm) OR (thyroid neoplasms) OR (thyroid tumor) OR
(thyroid tumour) OR (thyroidal tumor) OR (thyroidal tumour) OR (tumor,
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thyroid gland) OR (tumour, thyroid gland)

(Protein Kinase Inhibitor*) OR (Inhibitors, Protein Kinase) OR (Kinase
Inhibitors, Protein) OR (Inhibitor, Protein Kinase) OR (Kinase Inhibitor,
Protein) OR (Tyrosine kinase inhibitor*) OR (TKI) OR (TKIs) OR
(Multikinase Inhibitor*) OR (Lenvatinib) OR (E7080) OR (Sorafenib) OR
(BAY43 9006) OR (Cabozantinib) OR (XL184) OR (Larotrectinib) OR
(BAY2757556) OR (Entrectinib) OR (RXDX-101) OR (Selpercatinib) OR
(LOX0-292) OR (Pralsetinib) OR (BLU-667) OR (Axitinib) OR (AG-
013736) OR (Pazopanib) OR (GW786034) OR (Sunitinib) OR
(SU011248) OR (Vandetanib) OR (ZD6474) OR (Vemurafenib) OR
(RO5185426) OR (Dabrafenib) OR (GSK2118436) OR (Apatinib) OR
(YN968D1)

(clinical study) OR (study) OR (clinical trial) OR (trial)

#1 AND #2 AND #3
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Appendix 2. Progression free survival subgroup analysis

A

Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 Papillary
Brose 2021 -1 4697 03315 17.0% 0.23(012,0.44] —
Leboullews 2012 06539 0.3487 16.2% 0.52(0.26,1.03] -]
Lin 2022 11394 03414 165% 0.32 (016,082 —_—
Sehlumberger 2015 -1.204 02011 233% 0.30[0.20,0.44] ——
Subtotal (95% CI) 73.0%  0.32[0.24,0.42] L
Heterageneity: Tau®= 0.00; Chi*= 3.03, df= 3 (P = 0,39 F=1%
Testfor overall effect Z=8.14 (P < 0.00001)
2.1.2 Follicular
Brose 2021 S B141 03537 160% 0.22(011,044] —
Sehlumberger 2015 -26593 0.4964 11.1% 0.07 [0.03,0.19] —
Subtatal (85% CI) 27.0%  0.13[0.04, 0.40] ~i——
Heterogeneity: Tau®= 0.47; Chi*= 3.53, df= 1 (P = 0.06); F= 72%
Testfor overall effect 2= 3.57 (F = 0.0004)
Total {95% CI) 100.0%  0.26[0.17,039] >
TauF= 015 Chif= e . I t } |
Toetor vl eToct 22 653 (F < DOUGON) oot 01 o m
Testfor subaroun differences: Chi®= 226, df=1{(P=013 F=457% Favours [experimental] Faveurs [conirol
B
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV. Random, 95% Cl IV, Random, 95% CI
2.2.1 Papillary {(Apatinib vs Placebo)
Lin 2022 11394 0.3414 0.32[0.16, 0.62] —
Subtotal (95% CI) 0.32[0.16, 0.62] -
Hetetogeneity: Mot applicable
Test for overall effect: Z= 3.34 (P = 0.0003)
2.2.2 Papillary (Cabozantinib vs Placebo)
Brose 2021 14697 03315 17.0% 0.23[0.12, 0.44] —
Subtotal (95% CI) 17.0%  0.23[0.12,0.44] -
Heterogeneity, Mot applicahle
Testfor overall effect: Z=4.43 (P = 0.00001)
2.2.3 Papillary (Lenvatinib vs Placebo)
Sehlumberger 2015 -1.204 02011 233% 0.30[0.20, 0.44] ——
Subtotal (95% CI) 23.3%  0.30[0.20,0.44] <>
Hetetogeneity: Mot applicable
Test for overall effect: Z= 5.99 (P < 0.00001)
2.24 Papillary (Vandetanib vs Placebo)
Leboulleux 2012 -06539 0.3487 16.2% 0.52[0.26,1.03) — =
Subtotal (95% CI) 16.2%  0.52[0.26,1.03] -
Heterogeneity: Mot applicable
Test for overall efiect: Z= 1.86 (P = 0.06)
2.2.5 Follicular {Cabozantinib vs Placebo)
Erose 2021 15141 03537 16.0% 0.22[0.11, 0.44] —=
Subtotal (95% CI) 16.0% 0.22[0.11, 0.44] .
Hetetogeneity: Mot applicable
Test for overall effect: Z= 4.28 (P < 0.0001)
2.2.6 Follicular (Lenvatinib vs Placebo)
Sehiumberger 2015 -216593 04964 111% 0.07 (0,03, 0.18] —_—
Subtotal (95% CI) 114% 007 [0.03,0.19] i
Heterogeneity: Mot applicable
Test for overall efiect: Z= 5.36 (P < 0.00001}
Total {95% CI) 1000%  0.26[0.17,039] >
i = F= = 5P= == ¢ + t |
Heterogeneity: Tau?=0.15, Chi*=12.01, df= 5 (P = 0.03); F= 58% o M 10 100

Test for overall effect: Z=6.53 (P = 0.00001)
Testfor subaroun differences: Chi*=12.01 df=5{P= 003 F=584%

Figure 16

Favours [experimental]

Favours [control]

Subgroup analysis of progression free survivals by

histology type: (A) in all MKIs and (B) by treatment
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A

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight IV. Fixed, 95% Cl

Hazard Ratio
IV, Fixed, 95% CI

3.1.1 MKl naive

Schiumberger 2015 -1.6094 01675 56.7% 0.20(0.14,0.28 53

Subtotal (95% CI) 56.7% 0.20 [0.14, 0.28] <>

Heterogeneity: Mot applicahle

Testfor overall effect: Z= 9.61 (F = 0.00001)

3.1.21 MKI

Brose 2021 -1.4B07 02803 20.2% 0.23[0.13,0.40] —
Schlurnberger 2015 S1.5141 03134 16.2% 0.22[0.12,0.41] —

Subtotal (95% Cl) 36.4% 0.23 [0.15,0.34] <>

Heterogeneity: Chi*=0.01, df=1{P=0.892); F= 0%

Testfor overall effect: Z=7.13 (P = 0.00001)

3.1.3 2 MKIs

Brose 2021 -1.4271 04797  6.8% 0.24[0.09, 0.61] —_—

Subtotal (95% CI) 5.9% 0.24 [0.09, 0.61] i
Heterngeneity: Mot applicahle

Testfar overall effect Z= 2.97 (P = 0.003)

Total (95% CI) 100.0% 0.21[0.17,0.27] *

Testfor subaroun differences: Chit= 0.27. df= 2 (P = 0.87). F= 0% Favours [experimental] Favours [control]

Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SEWeinht [V, Fixed, 95% CI IV, Fixed, 95% CI
3.2.1 MKl naive {Lenvatinib vs Placebo)

Schlumberger 2015 -16094 01675 56.7% 020[0.14,0.28] -

Subtotal (95% CI) 56.7% 0.20[0.14, 0.28] <>
Heterageneity: Mot applicable

Test for overall effect: Z=9.61 (P = 0.00001)

3.2.2 1 MKI (Cabozantinib vs Placebo)

Brose 2021 -1.4697 02803 20.2% 023[0.13,0.40] —

Subtotal (95% Cl) 20.2% 0.23[D.13, 0.40] -
Heterogeneity: Mot applicable

Test for averall effect: Z2=5.24 (P = 0.00001)

3.2.3 1 MKI {Lenvatinib vs Placebo)

Schlumberger 2015 S15141 03134 16.2% 022[0.12,0.41] —

Subtotal (95% CI) 16.2% 0.22[0.12,0.41] -
Heterageneity: Mot applicable

Test for overall effect: Z=4.83 (P = 0.00001)

3.2.4 2 MKls (Cabozantinib vs Placebo)

Brose 2021 -1.4271 04797  6.9% 024[0.09,0.61] —_—

Subtotal (95% CI) 6.9% 0.24 [0.09, 0.61] —~
Heterogeneity: Mot applicable

Test for averall effect: Z2=2.97 (F=0.003)

Total (95% Cl) 100.0% 0.21[0.17,0.27] *

Test for subaroun differences: Chi*= 029, df= 3 (P = 0.96). = 0% Favours [experimental] - Favours [control]
Figure 17 Subgroup analysis of progression free survivals by prior

multi-kinase inhibitor (MKI) use: (A) in all MKIs and (B) by treatment
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A

Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
4.1.1 =65 years
Brose 2021 -1.8326 03615 10.4% 0.16(0.08, 032 -
Lin 2022 -1.273 03481 111% 0.281[0.14, 0.56] I
Schlumberger 2015 -1.6607 01865 39.0% 019013, 0.27] —-
Subtotal (95% CI) 60.5% 0.20 [0.15, 0.27] <>
Heterogeneity: Chi*=1.38, df= 2 (P =0.50); F= 0%
Test for overall effect: Z=10.81 (P = 0.00001)
4.1.2>65 years
Erose 2021 -1.712 03372 11.9% 0.3 [0.16, 0.60] -
Lin 2022 -1.3863 06339 3.4% 0.25(0.07, 087 -
Schlumberger 2015 -1.3083 0.2367  242% 027[017,043] —=
Subtotal (95% CI) 39.5% 0.28 [0.19, 0.40] <>
Heterogensity: Chi®= 0,15, df= 2 (P = 0.83); F= 0%
Testfor overall effect: £=6.898 (P = 0.00001)
Total (95% CI) 100.0% 0.23[0.18,0.29] *

- G _ _ e ! | | |
Heterogensity: Chi®= 362, df= 5 (P = 0.613; F= 0% o L e 00

Testfor overall effect: £=12.73 (P = 0.00001)
Testfar subaroun differences: Chi*= 2.09. df=1 (P=015. F=522%

B

Favours [experimental] Favours [control]

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
4.4.1 =65 years (Apatinib vs Placebo)
Lin 2022 -1.273 03491 114%  0.28[014, 0.56] -
Subtotal (95% CI) 11.1% 0.28 [0.14, 0.56] -
Heterogeneity: Not applicable
Test far overall effect: 7= 3.65 (P = 0.0003)
4.4.2 =65 years {Cabozantinib vs Placebo)
Eraose 2021 -1.8326 0.3615 104% 016008, 0.32] -
Subtotal (95% CI) 10.4% 0.16 [0.08, 0.32] -
Heterogeneity: Not applicable
Test far overall effect: 7= 5.07 (P = 0.00001)
4.4.3 =65 years {Lenvatinib vs Placebo)
Schlumberger 2015 -1.B607 01865 39.0% 019([013, 0.27] ——
Subtotal (85% CI) 39.0% 0.19[0.13,0.27] <&
Heterogeneity: Not applicable
Test for overall effect: 2= 08.90 (P = 0.00001)
4.4.4 >65 years (Apatinib vs Placebo)
Lin 2022 -1.3863 06339 34% 0.25[0.07,0.87] -
Subtotal (95% CI) 3.4% 0.25[0.07, 0.87] il
Heterageneity: Not applicable
Test for overall effect: Z=219 (P =0.03)
4.4.5>65 years (Cabozantinib vs Placebo)
Brose 2021 -1.712 03372 11.9%  0.31 (016, 0.60] -
Subtotal (95% CI) 11.9% 0.31[0.16, 0.60] -
Heterageneity: Not applicable
Testfor overall effect: Z=3.47 (P = 0.0005)
4.4.6 >65 years (Lenvatinib vs Placebo)
Schiumberger 2015 -1.3093 0.2367  24.2% 027017, 0.43] —
Subtotal (95% CI) 24.2% 0.27[0.17,0.43] <>
Heterogeneity: Mot applicahle
Testfor overall effect: Z=5.53 (P < 0.00001)
Total (95% CI) 100.0% 0.23[0.18,0.29] *
Heterogeneity: Chif= 2.62, df=5 (P =061}, F=0% ID.D1 051 1‘0 100'

Test for overall effect: Z=1273 (P = 0.00001)

Test for suboroun differences: Chi*= 362 df= 5 (P = 0.61). F=0% Favours [experimental] Favours [control]

Figure 18 Subgroup analysis of progression free survivals by age: (A) in
all MKIs and (B) by treatment
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A

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
5.1.1 Male
Erose 2021 -1.8871 03877 10.0% 015007, 0.32] -
Lin 2022 -1.2379 0.4499 T4% 029012, 0.70] -
Schlumberger 2015 -1.5606 02109 337% 021[014,0.32] —=—
Subtotal (95% CI) 51.1% 0.21 [0.15, 0.29] <&
Heterogeneity, ChiF= 1.26, di= 2 (P = 0.53) F= 0%
Testfor overall effect: 2= 9.22 (P < 0.00001)
5.1.2 Female
Erose 2021 -1.3471 02298 13.8% 0.26(0.14, 0.50] -
Lin 2022 -1.3093 04063 91% 0.27 (012, 0.60] -
Schiumberger 2015 -1.3471 02401 26.0% 0.26 (016, 0.42] —
Subtotal (95% CI) 48.9% 0.26 [0.19, 0.37] &>
Heterogeneity: Chif= 0.01, di= 2 (P = 1.00% F= 0%
Test for overall effect: 2= 7.65 (P = 0.00001)
Total (95% CI) 100.0% 0.23[0.18,0.29] *
Heterogeneity: Chi®=2.32 df=5(P=0.82), F=0% ID o1 Uf1 1‘0 100'

Test for overall effect: 2= 11.94 (P < 0.00001)
Test far suboroun differences: Chi*= 096, df=1 (P =031 F=0%

B

Favours [experimental] Favours [control]

Hazard Ratio Hazard Ratio

Study or Subgroup lop[Hazard Ratio] SE_Weight V. Fixed, 95% Cl IV, Fixed, 95% CI
5.5.1 Male (Apatinib vs Placebo)
Lin 2022 -1.2379 0.4499 T4% 0.29([012 070]
Subtotal (95% CI) 7.4% 0.29[0.12,0.70] -
Heterogeneity: Mot applicable
Test for overall effect: 2= 2.75 (P = 0.006)
5.5.2 Male (Cabozantinib vs Placebo)
Brose 2021 -1.8871 03877 10.0% 015007, 0.32] -
Subtotal (95% CI) 10.0% 0.15[0.07,0.32] -
Heterogeneity: Mot applicable
Testfor overall effect: 2= 4.89 (P < 0.00001)
5.5.3 Male (Lenvatinib vs Placebo)
Schiumberger 2015 -1.8606 0.2109 33.7% 0.21[0.14,032] =
Subtotal (95% CI) 33.7% 0.21[0.14,0.32] <>
Heterogeneity: kot applicahle
Testfor overall effect: Z=7.40 (P < 0.00001)
5.5.4 Female {(Apatinib vs Placebo)
Lin 2022 -1.3093 0.4083 91% 0.27 [0.12, 0.60] -
Subtotal (95% CI) 9.1% 0.27[0.12,0.60] -
Heterogeneity: Mot applicable
Test for overall effect: 2= 3.22 (P = 0.001)
5.5.5 Female (Cabozantinib vs Placebo)
Erose 2021 -1.3471 0.32908  13.8% 0.26 [0.14, 0.50] -
Subtotal (95% CI) 13.8% 0.26 [0.14, 0.50] -
Heterogeneity: Mot applicable
Test for overall effect: 2= 4.08 (P = 0.0001})
5.5.6 Female (Lenvatinib vs Placebo)
Schlumberger 2015 -1.3471 02401 26.0% 0.26 [0.16, 0.43] —a—
Subtotal (95% CI) 26.0% 0.26 [0.16, 0.42] -
Heterogeneity: Mot applicable
Test for overall effect: 7= 561 (P = 0.00001)
Total (95% CI) 100.0% 0.23 [0.18, 0.29] <

T - - 2 = k t t {
Heterogeneity: Chif= 222 df=5(P=082),F=0% oo 0 10 100

Test for overall effect: 2= 11.94 (P = 0.00001)

Testfor suboroun diferences: Chi*= 222 df=8(P= 082 F=0% Favours [expenimentall Favours (coniroll

Figure 19 Subgroup analysis of progression free survivals by gender:
(A) in all MKIs and (B) by treatment
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A

Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed. 95% CI IV, Fixed, 85% CI
6.1.1 Bone
Brose 2021 -1.1394 03537 9.8% 0.32[0.16, 0.64]
Schlumberger 2015 -1.3471 02462  20.2% 0.26[0.16,0.42] =
Subtotal (95% CI) 30.0% 0.28[0.19, 0.41] <>
Heterogensity, Chi#= 0,23, df= 1 (P = 0.63); F= 0%
Test for overall effect: Z=6.33 {P = 0.00001})
6.1.2 Lung
Brose 2021 -1.4271 02803 156% 0.24[014,047] -
Lin 2022 -1.3863 03332 11.0% 0.25[0.13, 048] -
Schlumberger 2015 -1.8606 01682 43.3% 0.21[015, 0.29] -
Subtotal (95% CI) 70.0% 0.22[0.17,0.29] L 4
Heterogeneity, Ghi*= 0.31, df= 2 (F = 0.86); F= 0%
Test for overall effect: Z=11.36 (P = 0.00001)
Total (95% CI) 100.0% 0.24 [0.18, 0.30] L 2
i == = = CR= k t t d
Toetor vl oot 22 1297 (< 000001 b o o
Test for subaroun difierences: Chi*= 0.86. df=1 (P = 0.35). = 0% Favours [experimental] Favours [conirol]
B
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
6.6.1 Bone (Cabozantinib vs Placebo)
BErose 2021 -1.1394 03537 9.8% 0.32[0.16, 0.64]
Subtotal (95% CI) 9.8% 0.32 [0.16, 0.64] -
Heterogeneity: Mot applicahle
Test for overall effect; 2= 3.22 (P = 0.001)
6.6.2 Bone (Lenvatinib vs Placebo)
Schlumberger 2015 -1.3471 02462 202% 0.26 (016, 0.42) —=
Subtotal (95% CI) 20.2% 0.26 [0.16,0.42] &
Heterogeneity: Mot applicable
Test for overall effect. £=45.47 (P = 0.00001)
6.6.3 Lung {Apatinib vs Placebo)
Lin 2022 -1.3B63 03332 11.0% 0.25[013, 0.48) -
Subtotal (95% CI) 11.0% 0.25[0.13, 0.48] -
Heterogeneity: Mot applicable
Testfor averall effect: Z=4.16 (P = 0.0001)
6.6.4 Lung {Cabozantinib vs Placebo)
Brose 2021 -1.4271 02803 15.6% 0.24[014,042 -
Subtotal {35% CI) 15.6% 0.24 [0.14, 0.42] -
Heterogeneity: Mot applicable
Testfor averall effect: Z=45.09 (P = 0.00001}
6.6.5 Lung {Lenvatinib vs Placebo)
Schlumberger 2015 -1.5606 01682 43.3% 0.21[015 0.29) -
Subtotal (95% CI) 43.3% 0.21[0.15, 0.29] <>
Heterogeneity: Mot applicable
Testfor averall effect: Z=9.28 (P = 0.00001}
Total (95% CI) 100.0% 0.24 [0.19, 0.30] *
; o _4p= e I } } ]
Heterogeneity: Chi*=1.41, df=4 (P =084), F=0% 001 01 10 100

Testfor averall effect: Z=12.97 (P = 0.00001)
Testfor suboroun differences: Chi*= 1.41. df= 4 (P= 084 F=0%

Favours [experimental]

Favours [control]

Subgroup analysis of progression free survivals by metastatic
site: (A) in all MKIs and (B) by treatment

Figure 20
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A

Hazard Ratio Hazard Ratio
Study or Subaroup lon[Hazard Ratio SE Weight IV, Random, 95% CI IV, Random. 95% Cl
7.1.1 <6 month
Brose 2021 -1.5141 0.2484 109% 0.22[0.14, 0.36] -
Schlumberger 2018 -0.4308 0.3349 Q7% 0.65 [0.34,1.25] —
Subtotal (95% CI) 20.7% 0.37 [0.13, 1.07] ~—

Heterogeneity: Tau®= 0.40; Chi*= 675, df=1 (P =0.009); F= B5%
Test for overall effect: Z=1.84 (P=0.07)

7.1.2 =6 to <12 month

Brose 2014 -0.5276 01337 12.2% 0.59 [0.45, 0.77] -
Leboulleux 2012 0462 0184 116% 0.63 [0.43, 0.92] —
Lin 2022 -1.3471 0308 1041% 0.26 [0.14, 0.48] —
Zheng 2021 S1.8326 02438 11.0% 0.16 [0.10, 0.26] —
Subtotal (95% Cl) 44.9% 0.36 [0.19, 0.68] -

Heterogeneity: Tau®= 0.35; Chi®= 28.25, df= 3 (P = 0.00001); F= 89%
Test for overall effect: Z= 319 (P=0.001)

7.1.3 =12 to <24 month

Schlumberger 2015 -1.5606 015841 12.0% 0.21 [0.16, 0.28] -
Subtotal (95% Cl) 12.0% 0.21 [0.16, 0.28] &
Heterogeneity: Mot applicable

Test for overall effect: Z=10.13 (P = 0.00001})

7.1.4 Not reported

Chi 2020 16606 02872 10.4%  0.21[012,0.37] —
NCTO1876784 02877 01601 120%  0.75[0.55,1.03] —
Subtotal (95% CI) 224%  0.41[0.12, 1.41] e

Heterogeneity: Tau®= 0.76; Chi®=14.98 df=1 (P = 00001}, F=93%
Test for overall effect: Z=1.42 (P=0.16)

Total (95% Cl) 100.0%  0.35[0.23, 0.53] S

Heterogeneity: Tau®= 0.35; Chi*= 75.81, df= 8 (P < 0.00001%; F= 89% ) t t |

Test for overall effect: Z=4.93 (P = 0.00001) D.D1F o1 . tal F 1? | 100
, ) avours [experimenta avours [contra

Test for subaroun differences: Chi®= 3.73. df= 3 (P =0.29. F=19.5% ' [exp ! ' [ !
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B

Hazard Ratio

Study or Subgroup log[Hazard Ratio’ SE Weight IV, Random. 95% Cl

7.2.1 <6 month {Cabozantinib vs Placebo)
Brose 2021 -1.8141
Subtotal {95% CI)

Heterogeneity: Mot applicable

Test for overall effect 2= 610 {F = 0.00001)

0.2434

7.2.2 <6 month {Nintedanib vs Placebo)
Schlumberger 2018 -0.4308 0.3349
Subtotal {95% CI)

Heterogeneity: Mot applicable

Test for overall effect Z=1.29 (F = 0.20)

7.2.3 =6 to <12 month (Apatinib vs Placebo)

Lin 2022 -1.3471 0309
Subtotal {95% CI)

Heterogeneity: Mot applicable

Testfor overall effect £ = 4.36 (P = 0.0001)

7.2.4 =6 to <12 month (Lenvatinib vs Placebo)
Zheng 2021 -1.8326 0.2438
Subtotal {95% CI)

Heterogeneity: Not applicable

Testfor overall effect Z=7.52 (P = 0.00001)

7.2.5 =6 to <12 month (Sorafenib vs Placebo)
Brose 2014 -0.5276 01337
Subtotal (95% CI)

Heterogeneity: Mot applicable

Testfor overall effect 2= 3.95 (P = 0.0001)

7.2.6 =6 to <12 month (Vandetanib vs Placebo)
Leboulleux: 2012 -0.462 0194
Subtotal (95% Cl)

Heterogeneity: Mot applicable

Testfor overall effect 2= 238 (P =0.02)

7.2.7 =12 to <24 month (Lenvatinib vs Placebo)
Schlumherger 2015 -1.5606 01541
Subtotal (95% Cl)

Heterogeneity: Mot applicable

Test for overall effect: Z=10.13 (P = 0.00001)

7.2.8 Not reported {Anlotinib vs Placebo)
Chi 2020 -1.8606 0.2873
Subtotal (95% CI)

Heterogeneity: Mot applicable

Test for overall effect 2= 543 (P = 0.00001)

7.2.9 Not reported (Vandetanib vs Placebo)
MCTO1876TE4 -0.2877 01601
Subtotal {95% CI)

Heterogeneity: Mot applicable

Test for overall effect Z=1.80 (P = 0.07)

Total (95% CI)

10.9%
10.9%

9.7%
9.7%

10.1%
10.1%

1.0%
11.0%

12.2%
12.2%

11.6%
11.6%

12.0%
12.0%

10.4%
10.4%

12.0%
12.0%

100.0%

Hazard Ratio
IV, Random, 95% CI

0.22[0.14, 0.36]
0.22 [0.14, 0.36]

0.65[0.34,1.26]
0.65[0.34, 1.25]

0.26 [0.14, 0.48]
0.26 [0.14, 0.48]

0.16[0.10, 0.26]
0.16 [0.10, 0.26]

0.6 [0.45, 0.77]
0.59 [0.45, 0.77]

0.63 [0.43, 0.97]
0.63[0.43,0.92]

0.21 [0.16, 0.28]
0.21[0.16, 0.28]

0.21[0.12,0.37]
0.21[0.12,0.37)

0.75 [0.55,1.03]
0.75[0.55, 1.03]

0.35[0.23, 053]

Heterogeneity: Tau®= 0.35; Chi*= 75.81, df = 8 (P = 0.00001); <= 89%

Testfor overall effect £=4.93 (P = 0.00001)

Testfor subdroun differences: Chi®=75.87. df= 8 (P < 0.00001). F=89.4%

Figure 21
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Favours [experimental] Favours [control]

Subgroup analysis of progression free survivals by treatment

duration in the multi-kinase (MKI) arm: (A) in all MKIs and (B) by treatment
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Appendix 3. Adverse events of special interest meta-analyses

A

Experimental Control Odds Ratio

Odds

Ratio

Study or Subgrou Events Total Events Total Weight M-H. Fixed, 95% CI M-H, Fixed, 95% CI
Erose 2014 g4 207 26 209 46.9% 4.81 [2.93, 7.89] ——
BEroge 2021 35 236 3 B2 124% 3.42[1.02,11.53] -
Leboullews 2012 25 73 4 72 9.1%  8.895[2.89, 27.09] e
Schlumberger 2015 181 261 200 131 24.9% 12.56([7.29, 21.63] —
Zheng 2021 84 103 10 43 T.7% 16.80([7.14, 39.558]
Total (95% Cl) 880 522 100.0% 7.82[5.71,10.69] L
Total events 404 63
Heterageneity: Chi*= 11.50, df= 4 (P = 0.02); F=65% f t t |
Testfo?overg\l effect 7= 12.96 (P ! n.uuum)') 0.01 o 10 100
Favours [experimental] Favours [control]
B
Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed. 95% Cl M-H, Fixed, 95% CI
25.2.1 Cabozantinib vs Placebo
Erose 2021 34 236 3 B2 124%  3.42[1.02,11.53] -
Subtotal (95% CI) 236 62 124% 3.42[1.02,11.53] —i——
Total events 35 3
Heterogeneity: Mot applicable
Testfor overall effect: Z=1.99 (P = 0.09)
25.2.2 Lenvatinib vs Placebo
Schlumberger 2015 181 261 200 131 249% 12.586[r.28 21.63] -
Zheng 2021 a4 103 10 48 7Y% 16.80([7.14, 39.55] -
Subtotal (95% CI) 364 179 32.6% 13.56 [8.55, 21.48] -
Total events 265 el
Heterogeneity: Chi®=0.32, df=1 (P=0.57), F=0%
Test for overall effect: Z=11.10 (P = 0.00001)
25.2.3 Sorafenib vs Placebo
Brose 2014 B4 207 26 200 4G.9%  4.81[2.93,7.69] ——
Subtotal {95% CI) 207 209 46.9%  4.81[2.93,7.89] -
Total events a4 26
Heterogeneity: Mot applicable
Test for overall effect: Z=6.21 (P = 0.00001})
25.2.4 Vandetanib vs Placebo
Leboulleux 2012 28 T3 4 T2 81% B8.85([2.89, 27.09] -
Subtotal (95% CI) 73 72 81% 8.85[2.89,27.09] —l—
Total events 25 4
Heterogeneity: Mot applicable
Test for overall effect: Z=3.82 (P = 0.0001)
Total (95% CI) 880 522 100.0% 7.82[5.71,10.69] L
Total events 409 63

iy L. - - RE= k t t {
Heterageneity: Chi*=11.50, df= 4 {(P=0.02); F=65% 001 01 10 100

Test for overall effect: 7= 12 86 (P = 0.00001)
Testfor subaroun differences: Chi®=11.00.df= 3 (P=0.010. F=727%

Figure 22

Favours [experimental]

Favours [control]

Comparison of hypertension adverse events in multi-kinase

inhibitors (MKIs) vs. placebo: (A) in all MKIs and (B) by treatment
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A

Experimental Control Odds Ratio Odds Ratio
Study or Subgrou| Events Total Events Total Weight M-H. Fixed. 95% Cl M-H. Fixed. 95% CI
Broge 2014 142 207 32 209 35.0% 12.08([r.50,19.48) —&—
Broge 2021 64 125 2 62 4.6% 31.48[7.37,134.43] —_—
Leboulleux 2012 64 73 12 F2011.0%  14.21[6.32,31.97] -
Lin 2022 25 46 TooO46 11.2%  B.63[2.46,17.88] -
Schlumberger 2015 176 261 22 13 334%  10.26 [5.06, 17.36] =
Zheng 2021 a1 103 2 48 4.8%  232.56[5.20, 97 .86]
Total (95% CI) 815 568 100.0% 12.49[9.29, 16.78] L 2
Total events 612 77 ) ) ) )
Heterogeneity, Chi*= 4.40, df= 5 (P = 0.49); F= 0% o o h o0

Testfor overall effect 2=16.75 (P = 0.00001) Favours [experimental] Favours [control]

B
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total FEvents Total Weight M-H. Fixed. 95% CI M_-H. Fixed. 95% CI
26.2.1 Apatinib vs Placebo
Lin 2022 5 46 7 46 11.2% 6.63 [2.46,17.88] -
Subtotal (95% CI) 46 46 11.2%  6.63[2.46, 17.88] i
Total events 25 7

Heterogeneity: Mot applicahle
Testfor overall effect: £= 3.74 (P = 0.0002)

26.2.2 Cabozantinib vs Placebo

Erose 2021 G4 128 2 62 46% 3148737 134.43] _—
Subtotal (95% CI) 125 62 4.6% 31.48[7.37,134.43] ——
Total events B4 2

Heterogeneity: Mot applicable
Testfor overall effiect: £= 4 66 (P = 0.00001)

26.2.3 Lenvatinib vs Placebo

Schiumberger 2015 176 361 22 131 334%  10.26 [6.06,17.36] —a—

Zheng 2021 a1 103 248 48% 2256 (5.20,07.86] S —
Subtotal (95% CI) 364 179 38.2%  11.81 [7.20,19.38] -

Total events 227 24

Heterageneity: Chif=1.02, df=1 {P=0.31); F=2%
Testfor overall effect: Z= 8.77 (P = 0.00001)

26.2.4 Sorafenib vs Placebo

Erose 2014 142 207 32209 35.0% 12.08([7.50,19.48] —&—
Subtotal (95% CI) 207 209  350% 12.08 [7.50, 19.48] -
Total events 142 az

Heterogeneity. Mot applicahle
Test for overall effect: Z=10.23 (P = 0.00001)

26.2.5 Vandetanib vs Placebo

Leboullews 2012 a4 73 12 72 O1M.0%  14.21[6.32 31.97] -
Subtotal (95% CI) 73 72 11.0% 14.21[6.32, 31.97] il
Total events 54 12

Heterogeneity: Mot applicable
Testfor overall effect: Z= 642 (P = 0.00001)

Total (95% CI) 815 568 100.0% 12.49[9.29,16.78] L 4
Total events a12 7

Heterageneity: Chi*= 440, df=5{F =0.49); F=0%

Test for overall effect: 7= 1674 (F = 0.00001)

Testfor subaraun differences: Chi®= 3.24. df=4 (P =052 F= 0%

001 o1 10 100
Favours [experimental] Favours [control]

Figure 23 Comparison of diarrhea adverse events in multi-kinase
inhibitors (MKIs) vs. placebo: (A) in all MKIs and (B) by treatment
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A

Experimental Control Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% Cl
BErose 2014 158 207 20 209 B639% 3047 [17.38,53.42]
Brose 2021 57 125 0 B2 49% 104.93[6.351733.80] —
Lin 2022 40 46 2 46 3.5% 146.67 [27.98, TEE.79] I
Schiumberger 2015 a4 261 1 131 12.2% 61.60 [2.48, 448.88]
Zheng 2021 B0 103 2 48 15.4% 32.09([7.39,139.42] -
Total (95% CI) 742 496 100.0%  42.31 [25.25,70.91] <>
Total events 399 25 ) ) ) )
Heterogeneity: Chi*= 415, df= 4 (P =0.39); F= 4% ID.DD1 0'1 1' 1'0 1000'

Testfor overall effect: Z2=14.22 (P = 0.00001) Favours [expefimental] Favours [control]

B
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI
27.2.1 Apatinib vs Placebo
Lin 2022 40 46 2 46 3.5% 146.67 [27.98, 765.749] -
Subtotal (95% CI) 46 46 3.5% 146.67 [27.98, 766.75] ———
Total events 40 2

Heterogeneity: Mat applicable
Testfor overall effect: Z= 590 (P = 0.00001)

27.2.2 Cabozantinib vs Placebo

Braose 2021 a7 125 1] 62 4.9% 104.93[8.35,1733.90] _—*
Subtatal {95% CI) 125 62  4.9% 104.93[6.35, 1733.90] —
Total events 57 0

Heterogeneity: Mat applicable
Testfor overall effect: 2= 3.25 (P = 0.001)

27.2.3 Lenvatinib vs Placebo

Schiumberger 2015 a4 261 T 131 122% 61.69 [5.48, 445.88] -
Zheng 2021 1} 103 2 48 15.4% 32.09([7.39,139.42] -
Subtotal (95% CI) 364 179  27.7%  45.18 [13.39, 152.51] .
Total events 144 3

Heterogeneity: Chi*=0.30, df=1 (P = 0.58); F= 0%
Testfor overall effect: Z= 614 (P <= 0.00001)

27.2.4 Sorafenib vs Placebo

Brose 2014 148 207 20 209 B3.9% 30,47 [17.38, 53.47] -
Subtotal (95% CI) 207 209 63.9%  30.47 [17.38, 53.42] <>
Total events 1468 20

Heterogeneity: Mat applicable
Testfor overall effect: Z=11.893 (P = 0.00001)

Total (95% CI) 742 496 100.0% 42.31[25.25,70.91] &>
Total events 399 25

Heterogeneity, Chi*= 4,14, df= 4 (P = 0.39); F= 4%

Testror overall effect: 2= 14.22 (P = 0.00001)

Testfor subdroup differences: Chi*= 373 df=3 (P=0.29 F=18.5%

0.001 01 10 1000
Favours [experimental] Favours [control]

Figure 24 Comparison of hand-foot syndrome adverse events in multi-
kinase inhibitors (MKIs) vs. placebo: (A) in all MKIs and (B) by treatment
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A

Experimental

Brose 2021 14
Lin 2022 ar
Schlumberager 2015 ae
Zheng 2021 a3

Total (95% Cl)
Total events 227

125

46
261
103

535

Control
Study or Subgroup __Events  Total Events Total Weight

Odds Ratio
M-H. Fixed, 95% CI

Odds Ratio
M-H. Fixed, 95% CI

2 G2 28.0%
=] 46 1258%
4131 451%
4 48 135%

287 100.0%

148

Heterogeneity: Chi®= 6.02, df=3 (P =0.11); F= 50%

Testfor overall effect £=9.37 (P = 0.00001)

B

Experimental

28.2.1 Apatinib vs Placebo

Lin 2022 a7
Subtotal (95% CI)
Total events 37

Heterogeneity Mot applicable

Testfor overall effect: 2= 5.84 (P = 0.00001)

46
46

28.2.2 Cabozantinib vs Placebo

Broge 2021 149
Subtotal (95% CI)
Total events 149

Heterogeneity: Mot applicable

125
125

Test for overall effect: Z7=2.21 (F=0.03)

28.2.3 Lenvatinib vs Placebo

Schlumberger 2015 a8
Zheng 2021 83
Subtotal {95% Cl)

Total events 171

261
103
364

Control
Study or Subgroup Events Total Events Total Weight

g

g

4
4

3

46
46

62
62

131
43
179

Heterogeneity, Chi*=1.86, df=1 (P=0.17); F= 46%

Test for overall effect: Z=7.71 (P = 0.00001)

Total (95% CI)
Total events 227

535

15

287

Heterogeneity, Chi*=6.02, df=3 (P=0.113; F=50%

Test for overall effect: Z=9.37 (P = 0.00001)

5.38[1.21, 23.89]
33.71 [10.36, 108.72)
1615 [5.78, 45.14]
4565 [14.69, 141.89]

19.21 [10.35, 35.66]

Odds Ratio

M-H. Fixed. 95% Cl

0.01 0.1

1

10 100

Favours [experimental] Favours [control]

Odds Ratio
M-H. Fixed. 95% Cl

12.5%
12.5%

28.9%
28.9%

451 %
13.5%
58.6%

100.0%

3371 [10.36,109.72)
33.71 [10.36, 109.72]

5.38 [1.21, 23.88]
538[1.21, 23.88]

1615 [5.76, 45.14]
4565 [14.69, 141 89]
22.96 [10.35, 50.91]

19.21 [10.35, 35.66]

Testfor subaroun differences: Chi®= 285 df=2(P =015 F=43.0%

Figure 25
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0.01 01 10 100

Favours [experimental]

Favours [control]

Comparison of proteinuria adverse events in multi-kinase
inhibitors (MKIs) vs. placebo: (A) in all MKIs and (B) by treatment

86



A

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Leboulleux 2012 17 73 o T: 105% 44091 [264, 763.00] - *
Lin 2022 T 46 1 46 23.2% 8.08 [0.95, 63.56) =
Schlumberger 2015 23 261 2 13 B63% 6.23[1.45, 26.86) —a—
Total (95% CI) 380 249 100.0% 10.72[3.62, 31.71] —~ii—
Total events 47 3
Heterogeneity: Chi*=1.58, df= 2 (P = 0.45) F= 0% Y o " 00

Testfor overall effect 7= 4.23 (P < 0.0001) Favours [experimental] Favours [control]

B

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI
29.2.1 Apatinib vs Placebo
Lin 2022 7 46 1 46 23.2% 8.08 [0.95, 6B.56] |-
Subtotal (95% CI) 46 46  23.2%  8.08 [0.95, 68.56] e ——
Total events H 1

Heterageneity: Mot applicable
Test for overall effect: Z=1.91 (P = 0.06)

29.2.2 Lenvatinib vs Placebo

Schlumberger 2015 23 261 2 131 B6.3% 6.23[1.45, 26.86] —a—
Subtotal (95% Cl) 261 131 66.3%  6.23[1.45, 26.86] —i—
Total events 23 2

Heterogeneity: Mot applicable
Test for overall effect 2= 246 (F=0.01)

29.2.3 Vandetanib vs Placebo

Lehoulleux 2012 17 73 0 73 105% 4491 [264, TE3.00) _—
Subtotal (95% CI) 73 72 10.5% 44.91 [2.64,763.00] ———
Total events 17 0

Heterogeneity: Mot applicable
Test for overall effect 2= 2.63 (P = 0.008)

Total (95% CI) 380 249 100.0% 1072 [3.62, 31.71] —~—
Total events 47 3
Heterageneaity; Chi*= 158, df= 2 (F = 0.45); F= 0% I t t

0.m o1 10 100
Testfor overall effect 2= 428 (F <= 0.0001) . -
Test for subaroun differences: Ghi*= 1.49. df= 2 (P = 0.47). F= 0% Favours [experimental] Favours [control]

Figure 26 Comparison of QTc prolongation adverse events in multi-
kinase inhibitors (MKIs) vs. placebo: (A) in all MKIs and (B) by treatment
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A

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI
Erose 2014 39 207 10 209 46.1% 462 [2.24,9.53]
Erase 2021 29 125 1 62 9.9% 18.43[2.45,138.79] e —
Lin 2022 18 46 1 46 38% MTT[2TIATIAEN EEE—
Zheng 2021 a0 103 g 18 44.2% 2.05[0.86, 4.90]
Total (95% CI) 481 365 100.0% 4.96 [3.00, 8.19] -
Total events 113 20

Heterogeneity, Chi®=7.55, df= 3 (F = 0.06); F=60% r T

\ \
R 0.01 0.1 1 10 100
Test for overall effect Z2=6.25 (P = 0.00001) Favours [sxpsrimantal] Favours [control]

B
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
30.2.1 Apatinib vs Placebo
Lin 2022 15 46 1 46 I8% ATTV[273, 17347 —_—*
Subtotal (95% CI) 46 46 3.8% 21.77[2.73,173.47] e —
Total events 15 1

Heterogeneity: Mot applicakle
Testfor overall effect: Z=2.81 (P=0.004)

30.2.2 Cabozantinib vs Placebo

Brose 2021 28 135 1 62 59% 18.43[2.45138.79] _—t
Subtotal (95% CI) 125 62 5.9% 18.43[2.45,138.79] —e i —
Total events 24 1

Heterogeneity: Mot applicable
Testior overall effect: Z= 2.83 (P = 0.0049)

30.2.3 Lenvatinib vs Placebo

Zheng 2021 0 103 B 48 442% 2.05[0.86, 4.90] T
Subtotal (95% Cl) 103 48 44.2% 2.05 [0.86, 4.90] rei—
Total events a0 ]

Heterogeneity: Mot applicable
Testfor overall effect: 7=1.62 (F=0.10)

30.2.4 Sorafenib vs Placebo

Brose 2014 35 207 10 209 461% 462[2.24,8.453] ——
Subtotal (95% Cl) 207 209 46.1% 4.62 [2.24, 9.53] -
Total events 39 10

Heterogeneity: Mot applicable
Testfor overall effect: Z=4.14 (P = 0.0001)

Total (95% C) 481 365 100.0%  4.96[3.00,8.19] -
Total events 113 20

ity Chit= S3p= = b } }
Tostforoveral oot 2. 6.6 (4 C0000%) oo o1 RE
Testfor subaroup difierences: ChiF=7.14. d7=3 (P = 0.07), = 58.0% Favours [experimentall Favours [control]

Figure 27 Comparison of hypocalcemia adverse events in multi-kinase
inhibitors (MKIs) vs. placebo: (A) in all MKIs and (B) by treatment
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E(CBR), 183 o]dt-553 #dd obdA A3s E3qth v
¥ ARES olgste]l HMFAA wEREA Y wo] Xt WEL S e}

Ao & 97 FALIE ddAIEel AT YEY]T
=4 Ay, FRPAAZPFS)S] 742 lenvatinib, anlotinib, cabozantinib,
apatinib =22 UEFETE MKIOA A AE0S)el st FAIFCE f
ojmgk /A HolA] goprh thE
AP H--E(ORR) 19, apatinibe] 21
A o] 5E(CBR) 1912 &l ¥ STt Lenvatinib ¥} apatinib®] 74-¢ 57
H =A UEFSLTE Lenvatinib = AE2} SAEClA 19], apatinib> <F= 2}
HAo] 9l AE 9 grade3 o4+ AEOIA 19]1E el ich

A M9l A% cabozantinib©|

e
A4S (DCR) 191, lenvatinib®] ¢
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Lenvatinib<> X3 AEPFS) 2 44 o|5E(CBR)°IA 7Hd F2
Mde B #H Aol StApe AR wj-g- a3Fo|qitt. Ao m=m,
Aol Al lenvatinibe] 7Hg FAILETE THF lenvatinib O Z AgH oFE-o]4}
HEs- o7 Qg X zeks WA oFg -9, anlotinib, cabozantinib, 1=
apatinib= A F Qlvh. FAA Ads dnbHow A5 vt
Lol AANE, AR FL adE Holv oA ¥ =2 54 B

7] wmoll MKI X5 o st ebdA RyE o] 2 -%)

AN gol: A E3}9F multi-kinase inhibitor, protein kinase inhibitor,
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