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Abstract: Objective To investigate the incidence of secondary hypertension, related risk factors, and its impact on prognosis in
malignant melanoma patients treated with apatinib. Methods A retrospective analysis was conducted on a total of 100 malignant
melanoma patients who received apatinib monotherapy or combination therapy at the Comprehensive Oncology Center of Drum Tower
Hospital Affiliated to Nanjing University Medical School from May 2019 to June 2025. Relevant patient information was collected by
reviewing the electronic medical record system. SPSS 25.0 software was used to perform univariate analysis and multivariate logistic
regression analysis to identify the independent risk factors for secondary hypertension. The Kaplan-Meier survival analysis method
was adopted to plot survival curves, and the log-rank (Mantel-Cox) test was used to analyze the correlation between apatinib-related
secondary hypertension and patients’ progression-free survival as well as overall survival. Additionally, univariate and multivariate
Cox regression models were applied to screen out the independent influencing factors for patients’ survival time. Results Among 100
patients, 53 cases developed secondary hypertension. Univariate and multivariate logistic regression analyses revealed that a 500 mg
dosage, female, a history of hypertension, liver metastasis, and BMI > 24.8 kg-m > were independent risk factors for secondary

hypertension in patients (P < 0.05). Secondary hypertension was associated with improved median progression-free survival and
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median overall survival of the patients (P < 0.05). Additionally, univariate and multivariate Cox regression analyses confirmed that

secondary hypertension served as an independent prognosis factor for improving patients’ PFS and OS. Conclusion 500 mg dosage,

female, a history of hypertension, liver metastasis, and BMI >24.8 kg m 2 are risk factors for secondary hypertension. The development

of secondary hypertension serves as one of the markers indicating effective treatment in these patients.
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Table 1 Demographic characteristics and univariate Logistic analysis of patients in two groups
A MR IEEH ML /%) R LRI/ %)  Fit? P
il % 28 (59.6) 20 (37.7) 4760  0.029
S 19 (40.4) 33 (62.3)
G <60 17 (36.2) 19 (35.8) 0.021 0.973
=60 30 (63.8) 34 (64.2)
ECOG ¥4y 0 33(70.2) 30 (26.4) 1.979  0.159
1 14 (29.8) 23 (73.6)
BMI/(kg'm2) <24.8 33 (70.2) 26 (49.1) 4.609 0.032
=248 14 (29.8) 27 (50.9)
FARHE X 21 (44.7) 26 (49.1) 0.191  0.662
H 26 (55.3) 27 (50.9)
e I 52 x 32 (68.1) 24 (45.3) 5.526  0.022
H 15 (31.9) 29 (54.7)
B PR S T 34 (72.3) 45 (84.9) 2371 0.124
H 13 (27.7) 8 (15.1)
%% I 26 (42.1) 12 (78.7) 5472 0.019
H 21 (57.9) 41 (21.3)
Ly 2R e 0 8 (17.0) 13 (24.5) 0.972  0.382
1~3 21 (44.7) 26 (49.1)
=3 18 (38.3) 14 (26.4)
FH 257 &/mg 250 31 (66.0) 24 (45.3) 4302 0.038
500 16 (34.0) 29 (54.7)
BT HE & iR yT 18 (38.3) 31 (58.5) 2.075 0.131
BAIT 1(2.1) 1(1.9)
BRE ST KRR IT 28 (59.6) 21 (39.6)
TRIT R EL —2k 21 (44.7) 30 (56.6) 1.642  0.199
2 17 (36.2) 19 (35.8)
=KL E 9 (19.1) 4(7.6)
973 53 11 II~1IT 3 8 (17.0) 13 (24.5) 0.846 0.358
v 39 (83.0) 40 (75.5)
Iy B2 7Y i S 20 (42.6) 16 (30.2) 1.603  0.207
i 20 (42.6) 32 (60.4)
F Bk 7 (14.8) 5(9.4)
2 %EZE Logistic B304
Table 2 Multivariate Logistic regression analysis
B Exp (B) OR (95% CI) P
%% (A vs ) 1.23 3.42(1.23~9.52) 0.018
HZi#& (500 mg vs 250 mg) 1.36 3.88 (1.44~10.44) 0.007
BMI (=24.8 kg'm2 vs<<24.8 kg'm2) 1.33 3.79 (1.39~10.38) 0.010
BEAE i LT 52 (F vs T6) 1.20 3.32(1.26~8.74) 0.015
P (& vs B) 1.01 2.75 (1.09~7.00) 0.033
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Table 3 Short-term efficacy evaluation of two patient groups
o 19T O AL
CR/f1 PR/ SD/f5I PD/f5 ORR/% DCR/%
PR MERIME (n=53) 4 20 20 9 46.2 84.6
MEER (n=43) 1 11 21 10 27.3 75.0
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Fig. 1 Survival analysis of association between apatinib-induced secondary hypertension and OS
Fz4 PFSHEREZKZEE Cox @VFSHH
Table 4 Univariate and multivariate Cox regression analyses of progression-free survival
B PR Cox [BIH 40 Hr Z A Z Cox A Hr
HR (95% CI) P HR (95% CI) P
A (2 vs ) 3.03 (1.62~5.66) 0.001  2.51(1.30~4.82) 0.006
FEy (=60 B vs <60 %) 1.64 (0.92~2.94) 0.096
ECOG ¥4 (1vs0) 1.22 (0.68~2.19) 0.509
BMI (=248 kg'm2vs <24.8 kg'm2) 1.50 (0.82~2.72) 0.187
FARE (F vs ) 0.97 (0.56~1.75) 0.922
LR SR (A vs 0) 0.88 (0.49~1.57) 0.669
dRMEIIE (F vs ) 0.48 (0.27~0.85) 0.012  0.67 (0.36~1.23) 0.017
BEIRI L (A vs T0) 0.86 (0.40~1.85) 0.697
W% (F vs ) 1.82 (1.01~3.27) 0.045  1.70 (1.01~2.79) 0.052
FZi7)& (500 mg vs 250 mg) 0.71 (0.36~1.33) 0.255
FREL ] (v 3 vs II~1I1 1) 3.37 (1.21~9.40) 0.020  2.70 (0.27~27.07) 0.399
L 2 = 0 1.00 0.042  1.03 (0.08~8.51) 0.875
=1~<3 2.97 (1.04~8.50) 0.023  1.32(0.10~10.51) 0.986
=3 3.61 (1.20~10.87)
BT 8 —4 1.00 0.863
27 1.04 (0.68~1.60) 0.283
=ML 1.37 (0.77~~2.44)
FERRUE S BeE T KR IEIRTT 1.00 0.716
BeE1y7 1.46 (0.19~11.06) 0.134
& iR yT 1.59 (0.87~2.93)
P B AY Jie 3 1.00 0.465
ZhE 1.17 (0.77~1.79) 0.565
B Rk 1.20 (0.64~2.25)
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Table S Univariate and multivariate Cox regression analyses of OS
S HRZ Cox [ JF 4 #r Z K& Cox [8] )443 #r
- HR (95% CI) P HR (95% CI) P

A (L vs 5) 2.20 (1.20~4.04) 0.011  1.97 (1.04~3.73) 0.038
R (=60 Z vs<60 %) 1.24 (0.69~2.21) 0.476
ECOG ¥4} (1 vs0) 1.33 (0.74~2.33) 0.346
BMI (=24.8 kgm 2 vs <24.8 kg'm?) 1.16 (0.64~2.10) 0.630
FARE (F vs ) 1.02 (0.57~1.83) 0.948
IER SR (F vs T6) 0.88 (0.49~1.56) 0.682
RIS (8 vs 1) 0.55 (0.31~0.98) 0.041  0.75(0.41~1.37) 0.034
PEIRIF L (A vs T0) 1.49 (0.69~3.23) 0.308
¥ (F vs ) 2.51 (1.38~4.58) 0.003  1.47(1.24~1.91) 0.025
FZi7)& (500 mg vs 250 mg) 1.41 (0.78~2.53) 0.263
FRELTHE (IV H#A vs TI~TIT $) 3.73 (1.33~10.43) 0.012  3.81(0.44~32.94) 0.224
o = 0 1.00 0.018  1.52(0.06~4.73) 0.565

>1~<3 2.91 (1.01~8.36) 0.048  1.61 (0.07~5.50) 0.657

=3 3.77 (1.25~11.33)
TRIT AL —k 1.00 0.258

—4 1.28 (0.83~1.96) 0.392

=KL 1.29 (0.72~2.29)
BITHE BRA ST B s 1697 1.00 0.757

BT 1.38 (0.18~10.45) 0.125

A 18T 1.60 (0.87~2.95)
P B A JE& iy 1.00 0.341

ZhE 1.23 (0.80~1.88) 0.798

Jk 1.09 (0.58~2.04)
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B, e I A RN O 1EF R AL PRS 435 5.6
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FHREK (121 DMH vs6.0 NMH, 209 4NH vs11.3 4
HD, R H4 R M2 58 PFS F1 OS ZEK [
MALFUEH R, S5 T4 A — 2. 3R pin
B e i 5 1 4k kM i s RT DAAE R R R T RUR
bRz —; X AT HE-SRE 25 e S0 bR B A= i
AR BHASH R AR AL A e R A OR8], (HASVE
B, I A2 o A 93 B A R S S s [
R, GMEHEHIAEE, AMUESHLOLLERNRF
i T e IR S I RORE, I R TS
AR . PREAERTE 5 JE VR T BATR], BRI
MEHREEEME. — BRI R 24T
FUERE VA YT, 38 G DR a1 T v X DA ) 5 S5O i
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e I 2 BT 01 5 J v o 3 ) g L AN R
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