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1 | INTRODUCTION
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Abstract

This meta-analysis was performed to assess the relationship between Lenvatinib use
for malignancy and hypertension (HTN). A total of 2483 patients met inclusion crite-
ria. The relative risk (RR) for all-grade and high-grade (=3) HTN were 2.61 (p £.001)
and 3.35 (p<.001), respectively, for Lenvatinib compared with other multitarget tyro-
sine kinase inhibitors or placebo. The cumulative incidence of all-grade and high-grade
HTN was 70% and 34%, respectively. The studies with median treatment duration (TD)
longer than 7.4 months demonstrated a higher incidence of high-grade HTN than stud-
ies with shorter TD (34% vs 28%). The incidence of all levels of HTN increased with
TD (68% vs 49%). Trials with median progression-free survival (PFS) longer than nine
months had a higher incidence of both all-grade (37% vs 28%) and high-grade (71% vs
48%) HTN. Lenvatinib, a drug commonly used in cancer treatment, is a risk factor for
the development of HTN. A longer duration of Lenvatinib treatment was associated
with higher frequency of HTN. Further investigation for Lenvatinib of the association

between the occurrence of HTN and prognosis will be warranted.
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3), fibroblast growth factor receptor 1-4 (FGFR 1-4), platelet-derived
growth factor receptor (PDGFR), rearranged during transfection (RET),

In 2020, there were 19.29 million new cancer cases with 9.96 mil-
lion deaths worldwide. The treatment of malignancy continues to be
a challenge.’ Tumor growth and metastasis heavily depend on various
signaling proteins, including vascular endothelial growth factor (VEGF),
play a vital role in this process.? Antiangiogenic drugs inhibit the VEGF
signal pathway, and have played an increasingly important role in the
treatment of malignancy.

Lenvatinib is an oral tyrosine kinase inhibitor (TKI) that mainly

acts on vascular endothelial growth factor receptor 1-3 (VEGFR 1-

and c-kit proto-oncogene protein (c-KIT).2 Both the SELECT and the
REFLECT trials demonstrated the efficacy of Lenvatinib in the treat-
ment of solid tumors.* Other studies also confirmed the effectiveness
of a combination regimen with Lenvatinib>~7; thus, the Food and Drug
Administration (FDA) has approved Lenvatinib for treatment for var-
ious solid tumors such as renal cell carcinoma, hepatocellular carci-
noma, and thyroid cancer.®

However, while Lenvatinib demonstrated a significant benefit

for solid tumor treatment from different clinical trials, it also
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showed various adverse effects, the most common of which are hyper-
tension (HTN) and hand-foot skin reactions.”1% Uncontrolled HTN is
a risk factor for the development cardiovascular and cerebrovascu-
lar disease (angina pectoris, myocardial infarction, hemorrhagic stroke
and ischemic stroke), all of which have high mortality rates.!! Sev-
eral meta-analyses have focused on HTN in cancer patients treated
with Lenvatinib. A meta-analysis conducted in 2016 analyzed the
progression-free survival (PFS) of Lenvatinib and placebo groups; as
well as the incidence of various adverse events in the Lenvatinib group.
However, only phase | and phase Il studies were included, and the
study did not further analyze the relative risk of HTN-related adverse
events in the use of lenvatinib.2 Two following meta-analyses pub-
lished in 2021 also analyzed the efficacy and safety of Lenvatinib in the
treatment of tumors, and calculated the incidence of various adverse
events,’314 put did not further analyze the risk of Lenvatinib-related-
HTN or whether treatment duration (TD), PFS, and overall survival
(OS) were related to Lenvatinib-associated HTN. The goal of our study
is to comprehensively assess the risk of developing HTN in patients
being treated with Lenvatinib, and to analyze the relationship between
Lenvatinib-related HTN and TD, PFS, and OS.

2 | METHODS

2.1 | Search strategy

On February 17, 2021, we searched PubMed, Web of Science,
Cochrane, and Embase. Our search strategy included the following
terms “Lenvatinib,” “Lenvima,” ‘E-7080,’

»n o« *»

“E 7080,” “Neoplasms,” “Neoplas*” “Tumor,” “Cancer,” “Maligan®,

“Carcinoma®” and, “Malignant Neoplasm™” We also searched abstracts
published at significant conferences by the American Society of Clinical
Oncology and the European Society of Medical Oncology. We included
the most complete and up-to-date trial report. Only clinical trials pub-
lished in English were eligible for inclusion. The meta-analysis was reg-

istered in PROSPERO (CRD42021244264).

2.2 | Study selection

Trials that met the following criteria were selected for analysis: (i)
prospective phase Il and Il trials of patients with solid tumors,
(iilwhether previously treated with lenvatinib monotherapy, and (iii)
trials from which could extract sufficient data related to HTN. We
excluded phase | trials because of dose variability. Case reports,

reviews, corresponding letters, and editorials were also excluded.

2.3 | Data extraction

Data extraction was performed independently by two independent
investigators and resolved together in the case of any dispute, or
further seeking help from a third investigator. The information we

extracted included the first author’s name, year of publication, study

design, underlying malignancy, treatment arms and control arms, num-
ber of patients enrolled, median age, median OS (MOS), median PFS
(MPFS), number of patients available for analysis, and the number of
events of all- and high-grade HTN.

Clinical endpoints

To investigate the occurrence and risk of HTN-associated adverse
events in patients using Lenvatinib, we set the study endpoint as HTN
and used version 3 or 4 of the Common Terminology Criteria for
Adverse Events (CTCAE) of the National Cancer Institute as standard
to collect data,’® version 4 of hypertension as follows: gradel, pre-
hypertension (systolic blood pressure (BP) 120-130 mmHg or dias-
tolic BP 8089 mmHg); grade 2, stage 1 hypertension (systolic BP 140-
159 mmHg or diastolic BP 90-99 mmHg, medical intervention indi-
cated, recurrent or persistent (> 24 h), symptomatic increase by >
20 mmHg (diastolic) or to >140/90 mmHg if previously within nor-
mal limits); grade 3, stage 2 hypertension (systolic BP > 160 mmHg or
diastolic BP > 100 mmHg, medical intervention indicated, more than
one drug or more intensive therapy than previously used indicated);
grade 4, life-threatening consequences (e.g., malignant hypertension).
The CTCAE version 3 only used in one included trial (Table 1), the main
difference of this version is that grade 1,asymptomatic, transient (<24
h) increase in BP of 20 mmHg (diastolic) or to > 150/100 mmHg if previ-
ously with normal limits, intervention not indicated; grade 2, recurrent
or persistent (>24 h) or symptomatic increase by >20 mmHg (diastolic)
or to > 150/100 mmHg if previously within normal limits, monotherapy

might be indicated.

2.4 | Statistical analysis

For all selected studies, we calculated the cumulative incidence and
95% confidence interval (Cl) of all grades and high grades of HTN, and
for studies with a control group, we also calculated the risk ratio (RR)
and its 95% Cl to assess the strength of association between Lenva-
tinib and HTN adverse events. Used Stata 16.0 version (Stata Corpora-
tion, Colleges Station, TX, USA) for all calculations, and both the fixed-
effects model and the random-effects model were optional. Regard-
ing the heterogeneity test, we chose 12, and if 12>50%, we chose the
random-effects model and conversely the fixed-effects model. The p
value for significance was set at .05, and all 95% Cls were provided. In
addition, we performed a meta-analysis to explore further the correla-
tion between PFS and OS and HTN caused by treatment with Lenva-
tinib. We used Egger’s test and the funnel plot method to assess the

possible publication bias.

3 | RESULTS

3.1 | Search results

Four thousand eight hundred eighty-four articles were initially
reviewed, of which 18 met inclusion criteria. A total of 1727 patients
were treated with Lenvatinib in these 18 studies, and the specific

screening process is presented in Figure 1. The baseline characteristics
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TABLE 1

No. HTN events

Treatment Arm

High grade
(HTN%)

All grade

(HTN%)

Median OS Median PFS
(month) (month)

No.

No.

Treatment

Arm

Study

Ref

CTACE
4

patients Median Age
64

131

Control Arm

patients
261

Histology

TC

Design

Study (year)

109 (41.8%)

177 (67.8%)

18.3(15.1-NE)

NE (22-NE)

Len 24 mg Placebo

Phase lll

Schlumberger

WU ET AL.

QD
Len 24 mg

(2015)

36

6(10.3%) NA

12.6(9.9-16.1)  44(75.9%)

NA

NA 63(34-77)

NA

58

TC

Phase Il

Cabanillas

QD
Len 24 mg

(2015)
Motzer (2015)

4 37

9(17.3%)

64 (41-79) 18.4(13.3-NE)) 7.4(5.6-10.2) 25 (48.1%)

51

Lenvatinib +

52

RCC

Phase Il

everolimus

QDb

64 (41-79)
64

50

NA

Everolimus
NA

NA 38

3.7 (2.5-4) 55(59.1%) 32(34.4%)

9.5(8.3-12.9)

Phase Il Melanoma Len 24 mg 93

O’'Day (2013)

QD
Len 24 mg

39

NA

NA

37(63.8%)

12.6(10.4-14.1)

NA

NA NA 62

58

TC

Phaselll

Sherman (2011)

Qb

EC, endometrial cancer; BTC, biliary tract cancer; CRC, colorectal cancer; RR-DTC, radioiodine-refractory differentiated thyroid cancer; ACC, adenoid cystic carcinoma; TC, thyroid cancer; LAC, lung adenocarci-

noma; HCC, hepatocellular carcinoma; RCC, renal cell carcinoma; NA, not available; NE, not reached; Len, Lenvatinib.

Records identified through searching (n=4884)

v

Records after duplicates
removed(n = 3013)

!

Records
screened(n = 107)

v

Full-text articles assessed
for eligibility(n=50)

!

Articles eligible for this meta-
analysis(n=18)
Random controlled trials(n=4)
Prospective single-arm trials(n=14)

Title and abstract for failing to
L »| meet the discussed topic or
having no full text(n=2906)

Studies excluede for partially
duplicated patients or
insufficient information(n=32)

FIGURE 1 Flow chart of literature search and study selection. A
total of 4884 articles were initially retrieved. After carefully reviewed
18 articles reporting the incidence and risk of hypertension with
Lenvatinib in treatment of solid tumors

of the studies included in this study are shown in Table 1. The underly-
ing malignant tumors for these trials included endometrial cancer (one
study), biliary tract cancer (one study), thymic carcinoma (two studies),
colorectal cancer (one study), thyroid cancer (six studies), lung cancer
(one study), hepatocellular carcinoma (two studies), adenoid cystic car-
cinomas (two studies), renal cell carcinoma (one study), and melanoma
(one study). The starting dose and schedule of Lenvatinib were based
on the US FDA guideline; different doses were used according to dif-
ferent tumors, but three dosing schedules were mainly used: 24 mg QD,
12 mg QD, and 8 mg QD.

3.2 | The overall incidence of HTN

One thousand seven hundred twenty-seven patients from 18 stud-
ies were treated by Lenvatinib monotherapy, and 1440 people were
included in the analysis of the incidence of all grades of HTN. A total of
1669 people were included in the analysis of high grades (>3) of HTN.
The reason for the unequal number of patients is that some studies
reported the number of patients with all grades of HTN, whereas other
studies only reported the number of patients with grade 3 or higher
HTN. For the calculation of the cumulative incidence of HTN, we used
arandom-effects model, which gave an incidence of all and high grades
of HTN of 70% (95%Cl: 0.6_0.79, p<.001) and 34% (95%Cl: 0.27_0.42,
p=.001; Figure 2).

3.3 | The risk ratio of hypertension events

Four of the screened studies were controlled studies, and we fur-

ther analyzed the relative risk of HTN with Lenvatinib. For all grades



WILEY -2

WU ET AL.

%
trialname (year) Effect (95% CI)  Weight
Vergote (2020) - i 0.49 (0.40, 0.57) 6.25
Ueno (2020) — 0.85 (0.71, 0.98) 577

1
Sato (2020) | 0.88 (0.78, 0.98) 6.15
Iwasa (2020) —— 0.80 (0.66, 0.94) 572
1
Takahashi1 (2019) | % 0.96(0.88,1.04) 6.31
Takahashi2 (2019) ¢:—o— 0.89 (0.68, 1.09) 5.03
Takahashi3 (2019) ——+—  0.82(0.64, 1.00) 5.31
1
Hida (2019) — 0.68 (0.50, 0.86) 529
Kudo (2018) - | 0.42 (0.38, 0.46) 6.49
1
Locati (2018) —t— 0.75 (0.59, 0.91) 5.54
Ikeda (2017) —_—— 0.76 (0.64, 0.88) 592
1
Schlumberger (2016) —— 0.51 (0.38, 0.64) 5.88
Schlumberger (2015) -oé- 0.68 (0.62, 0.73) 6.43
Cabanillas (2015) —— 0.76 (0.65, 0.87) 6.05
1
Motzer (2015) —=— ! 0.48 (0.34, 0.62) 5.80
O'Day (2013) —— 0.59 (0.49, 0.69) 6.13
1
Sherman (2011) —-- 0.64 (0.51, 0.76) 5.92
Overall, DL (I = 93.4%, p = 0.000) <> 0.70 (0.60, 0.79)  100.00
I
-1 0 1
NOTE: Weights are from random-effects model
%
trialname (year) Effect (95% Cl) Weight
Vergote (2020) —4-‘— 0.31(0.23, 0.39) 5.62
Ueno (2020) —l— 0.38(0.20, 0.57) 435
Sato (2020) | —— 0.64 (0.50, 0.79) 4.89
Iwasa (2020) 5—#— 0.53 (0.35, 0.71) 4.46
Brose1 (2020) —=— 0.25(0.15, 0.35) 542
Brose2 (2020) —= | 0.19 (0.11, 0.28) 5.52
Gao (2020) | —— 0.62 (0.53, 0.72) 547
Tchekmedyian (2019) —0-5— 0.28 (0.13, 0.44) 4.75
Takahashi1 (2019) | —— 0.60 (0.41, 0.79) 4.29
Takahashi2 (2019) ———— 0.22 (-0.05, 0.49) 3.34
Takahashi3 (2019) —_— 0.29 (0.08, 0.51) 3.98
Hida (2019) 5—0— 0.56 (0.37, 0.75) 4.26
Kudo (2018) L 0.23 (0.19, 0.27) 5.90
Locati (2018) —— 0.18 (0.04, 0.32) 4.92
Ikeda (2017) | —— 0.54 (0.40, 0.69) 4.90
Schlumberger (2016) = i 0.07 (0.00, 0.13) 5.74
Schlumberger (2015) - 0.42 (0.36, 0.48) 5.77
Cabanillas (2015) - | 0.10(0.03, 0.18) 5.62
Motzer (2015) —— 0.17 (0.07, 0.28) 5.38
O'Day (2013) —— 0.34 (0.25, 0.44) 544
Overall, DL (I” = 91.2%, p = 0.000) 0 0.34 (0.27,0.42) 100.00
T
-1 0
NOTE: Weights are from random-effects model
FIGURE 2 Forest plots of the incidence of all-grade hypertension (A) and high-grade hypertension (B) and 95% Cl in Lenvatinib-treated

patients
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subgroup and trialname (year)

(A)

Kudo (2018) -
Schlumber (2015)

Motzergroup1 (2015) ——
Motzergroup2 (2015)

Subgroup, DL (I = 92.6%, p = 0.000)

B)

Gao (2020)

Kudo (2018) -
Schlumber (2015)

Motzergroup1 (2015) —t—

Motzergroup2 (2015)
Subgroup, DL (I° = 92.1%, p = 0.000)

Heterogeneity between groups: p = 0.662

Risk Ratio %
(95% Cl) Weight

i 1.39(1.17, 1.65) 27.92

E —_— 7.32(4.24,12.63) 24.96
1.17 (0.76, 1.80) 26.10
—§—¢— 4.81(2.00, 11.57) 21.02
<> 2.61(1.18,5.78) 100.00
i——%————  14.91(3.81,58.40)  14.02
1.39(1.17, 1.65) 23.65
— 7.32(4.24,12.63) 21.49

1.17 (0.76, 1.80) 22.33
—— 481(2.00,1157) 1851
<> 3.35(1.52,7.42) 100.00

T
.015625 1

T
64

NOTE: Weights and b group h \eity test are from randi

FIGURE 3

of HTN, there were 1499 patients from three studies, including four
cohorts involved in the analysis, and the resulting RR was 2.61 (95%Cl:
1.18_5.78, p =.018; Figure 3). For HTN grade 3 and above, we included
1650 people from four studies, including five subgroups, and the RR
obtained was 3.35 (95%Cl: 1.52_7.42, p = .003; Figure 3).

3.4 | Subgroup analysis

To further explore whether the TD, OS, and PFS were related to the risk
of Lenvatinib-related HTN, we conducted a subgroup analysis to calcu-
late the cumulative incidence of HTN according to the median TD (7.4
months), median OS (12.85 months), and median PFS (9 months). The
studies with median TD longer than 7.4 months demonstrated a higher
incidence of high-grade HTN compared with studies with shorter TD
(34% [95%Cl: 0.30_0.38] vs 28% [95%Cl: 0.25_0.32], p< .001). With
the extension of TD, the incidence of all levels of HTN increased. Tri-
als with median PFS longer than nine months also had a higher inci-
dence of both all-grade and high-grade HTN (Table 3). However, trials
with median OS longer than 12.85 months showed a lower incidence
of HTN (Table 3). We also performed a subgroup analysis based on
underlying malignancy and found the incidence of Lenvatinib-related
HTN higher in thymic cancer, rectal cancer, and lung adenocarcinoma
(Table 2).

ffects model, a: all-grade HTN, b: high-grade HTN

Forest plots of the relative risk of all-grade hypertension and high-grade hypertension and 95% Cl in Lenvatinib-treated patients

3.5 | Publication bias and sensitivity analysis

We first used funnel plots to assess the possible publication bias
and found that the graph obtained was not completely symmetrical
(Figure 4). Therefore, Egger’s and Begg's tests were used for quantita-
tive analysis to evaluate the possible publication bias (Figure 5). Both
test methods suggested p>.05, so we believe that HTN incidence in this
study was not subject to publication bias. With <10 studies reported on
RR of HTN, we did not perform an analysis of RR-related publication
bias.

4 | DISCUSSION

Our meta-analysis showed that, RR had a strong correlation with the
incidence of both all-grade (2.61, 95%Cl: 1.18_5.78, p = .018 ) and
high-grade HTN (3.35, 95%Cl: 1.52_7.42, p = .003) HTN, suggesting
that HTN incidence increased during oral administration of Lenvatinib.
This is consistent with known literature.’> Numerous trials involving
the treatment of solid tumors with Lenvatinib have reported a higher
incidence of Lenvatinib-associated all-grade HTN of between 42% and
76%* 410 However, the study by Antonio and associates® concluded
that Lenvatinib did not statistically differ from sorafenib in the inci-

dence of serious adverse events, including HTN. Further research is



WU ET AL. 673
WILEY
TABLE 2 Incidence of HTN in cancer patients stratified by underlying malignancy
All-grade High-grade
Study No.HTN Incidence of HTN No.HTN Incidence of HTN
Subgroup No. Lenvatnib  events (95%Cl) Study No.  lenvatinib  enents (95%Cl)
Stratified by underlying maglinancy
EC 1 133 65 49% (0.40,0.57) 1 133 41 31%(0.23,0.39)
BTC 1 26 22 85%(0.71,0.98) 26 10 38% (0.20,0.57)
Thymic 1 42 37 88% (0.78-0.98) 2 145 91 63% (0.55-0.71)
carcinoma
CRC 1 30 24 80% (0.66,0.94) 1 30 16 53% (0.35,0.71)
TC 5 487 334 69% (0.64,0.73) 5 581 175 30% (0.26,0.34)
ACC 1 28 21 75% (0.59,0.91) 2 60 14 23%(0.13,0.34)
HCC 2 522 236 45% (0.41,0.49) 2 522 136 26% (0.22,0.30)
LAC 1 25 17 68% (0.50,0.86) 1 25 14 56% (0.37,0.75)
RCC 1 52 25 48% (0.34,0.62) 1 52 9 17% (0.07,0.28)
Melanoma 1 93 55 59% (0.49,0.69) 1 93 32 34% (0.25,0.44)
e e A e e e required to explore whether the incidence of HTN associated with
o Lenvatinib is different compared with other TKI drugs.
/N
21 % Lenvatinib is well known for improving the PFS and OS of cancer
/// \\\ patients, and the efficacy of Lenvatinib in the treatment of solid tumors
- // . \\\ e has been well-demonstrated in exciting literature.16-18 However, these
o
- ° N N i studies did not mention the incidence of Lenvatinib-related adverse
£ / \
5 i ° A events in relation to TD, PFS, and OS. Therefore, we also performed a
& ° ’/// s o ® subgroup analysis to explore the relationship between duration, PFS,
N /// ° X and OS HTN incidence. When median TD was longer than 7.4 months
[ ]
A * & and median PFS was longer than nine months, the incidence of HTN
F \
> 7 % was significantly increased. However, when the median OS was longer
]
| ° /! \ than 12.85 months, the incidence of high-grade HTN decreased (25%
=5 -6 -4 7 0 [95%Cl:0.21_0.28] vs 34% [95%Cl: 0.29_0.40], p< .001), and similarly,
I
nrr
the incidence of all-grade HTN also decreased. The reason for this may
Funnel plot with pseudo 95% confidence limits be that one random controlled trial lacking OS data was excluded from
=
o N e the OS subgroup analysis, which affected the accuracy of the anal-
,’/o \;: ysis results. For this reason, we further analyzed the research that
N = |
° ,.// - \\ included both PFS and OS data, and found that the incidence of HTN
. // ¢ \\ also decreased with the extension of PFS (all-grade: 59% [95%CI: 0.53-
o~ / \
I Pis . N 0.65] vs 48% [95%Cl: 0.45_0.52], p<£.001; high-grade: 35% [95%Cl:
‘s % N
; ° 7 e %% 0.30-0.41] vs 23% [95%Cl: 0.19_0.26], p<.001), we believe this is due
» O ¥
’ s to the small sample size included in the study, and RCTs with a rela-
/ \
i N tively large sample size are eliminated. Besides, different tumors have
© 4 \
i / AN different survival times, and targeted therapy is not the only factor
' b, $
. * that affects OS, it may lead to differences in data. Our meta-analysis
T 5 5 ; T 7 showed that longer Lenvatinib treatment was associated with higher

FIGURE 4 Funnel plots of publication bias of all-grade

Inrr

hypertension (A) and high-grade hypertension (B) in
Lenvatinib-treated patients

frequency of HTN, but since the included studies did not measure
outcomes in persons with and without Lenvatinib-induced HTN, it
was not possible to conclude whether hypertension was associated
with better prognosis. However, it has previously been shown that an

increase in early blood pressure is associated with better efficacy and
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improved prognosis,'? and the recent SELECT study found that hyper-

E § § § tension adverse events occurring with Lenvatinib in the treatment of
..jc.; g— % % radioiodinerefractory thyroid cancer (RR-DTC) were associated with
= a 3 o better PFS (18.8 vs 12.9 months; p = .0085) and OS (not-reached vs
21.7months; p = .0003), suggesting that HTN may be predictive of
- the efficacy of Lenvatinib in this population.?® Therefore, based on the
':E N ® S © 9 9 above information, we hypothesize that Lenvatinib treatment-related
= 2 g S g 23 ) ) - .
8 = - = = HTN may be associated with better prognosis in cancer patients, but
O —~ N ® IR N ® . . .
5T o o S o S o further large prospective randomized controlled trials are warranted.
= O
‘S ft\a Q3 S & Q5 Hypertension is a common complication of antiangiogenic agents
£o o o o o o S ) ) )
in the treatment of malignancies, and there have been case reports
of acute HTN with the use of TKls.2%22 However, the specific mecha-
E " nism by which antiangiogenic drugs such as Lenvatinib cause HTN is
% E g g 3 © not yet understood. Possible mechanisms include multifaceted inter-
Z o N Sl N o actions such as those related to neurostimulators factors, the renin-
angiotensin aldosterone system, the endothelin signaling pathway, and
2 the nitric oxide signaling pathway.23-2°
T It should be noted that although the occurrence of HTN may
2 n 0 ® © © . o . .
o N g2 8 FAION be associated with improved patient prognosis, when HTN occurs,
° patients should receive antihypertensive treatment as soon as possi-
é ble to avoid more serious sequela. In addition, for the patients treated
-;:n 3 . with VEGF signaling inhibitors, they should follow recommendations of
=229 n N © n N © . . . .
ITlonZ - cardiovascular toxicity management as follows, first, making sure that
if they are suffering hypertension prior to treatment, second, measur-
5 5 s ing blood pressure actively throughout total treatment to assess the
E 8 8 8 risk for potential cardiovascular complications.2® Timely treatment of
<) (<) <)
s o - vy HTN can effectively reduce the reduction rate and withdrawal rate of
< = N pe 0 - . . . .
== Bl (S} o Lenvatinib. So far, there is no internationally recognized recommen-
dation on the choice of drug for Lenvatinib-related HTN, or how the
E setting of blood pressure management goals will affect the efficacy of
= uN'o r‘:‘ 3_ fn" b4 f{ TKiIs. AS the literature included in our study did not mention data on
o S <o S 9o S 9o . .
§ - 3 $ 3 g;. S 3 further treatment after the occurrence of HTN, analyzing the efficacy
s Q e e e e e e of different drugs in the treatment of Lenvatinib-related HTN was not
% % o © - O o o
£ed S 3 338 &3 possible.
" Our meta-analysis has some limitations. The included studies did not
é - describe HTN at baseline, so the incidence of HTN in our articles may
& ':E ] be underestimated. We included a large number of phase Il trials; more
a3 2 5 < ®© 0 o o . . . .
i 2 3 FAY O S 9 reliable randomized controlled trials were lacking, and the small num-
i ber of included studies precluded analysis according to tumor type and
o
@ a demographic factors, all of which lead to a degree of heterogeneity.
% % Although we further analyzed the relationship between the incidence
;& % - ORN0 g of HTN with PFS and OS, the presence of various confounders, reduced
S N ® © ® 0 - .
S the validity of the statistics.
[}
E @ In conclusion, despite the above limitations, our meta-analysis,
[} -]
i g > é based on the included studies, indicated a significantly high risk of
= 0 | T,
2 ElE25un own oo Lenvatinib-related HTN. With prolonged TD and PFS, the incidence of
2 b= both all-grade and high-grade HTN is significantly increased. However,
[ [
© £ " whether Lenvatinib treatment-related hypertension is associated with
g 9 0w £ £ ;
£ £ 2 28 B E & better prognosis needs to be further demonstrated.
>~ £ ¥ 5 2 2 5 2 2
o0 2 S § & E E a2 £ =
™ ° £ T 1 -
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All-grade HTN
Begg's Test
adj. Kendall's Score (P-Q) = -24
Std. Dev. of Score = 24.28
Number of Studies = 17
z = -0.99
Pr > |z| = ©.323
z = 0.95 (continuity corrected)
Pr > |z] = @.343 (continuity corrected)
Egger's test
Std_Eff Coef. Std. Err. t P> |t]| [95% Conf. Interval]
slope -.216588 .1714426 -1.26 0.226 -.5820093 .1488332
bias -1.790091 2.321563 -0.77 0.453 -6.738384 3.158203

High-grade HTN

Begg's Test
adj. Kendall's Score (P-Q) = -24
Std. Dev. of Score = 24.28
Number of Studies = 17
z = -0.99
Pr > |z] = 0.323
z = 0.95 (continuity corrected)
Pr > |z] = 0.343 (continuity corrected)
Egger's test
Std_Eff Coef. Std. Err. t P>|t] [95% Conf. Interval]
slope -.216588 .1714426 -1.26 0.226 -.5820093 .1488332
bias -1.790091  2.321563 -0.77 0.453 -6.738384 3.158203

FIGURE 5 Egger's and Begg's tests for publication bias of all-grade hypertension and high-grade hypertension in Lenvatinib-treated patients
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