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Association of serum uric acid with all-cause and cause—specific mortality

among hypertensive adults using diuretics
WU Chao, LU Yan-hong, MA Jing—jing
Department of Pharmacy, The Fourth Affiliated Hospital of Soochow University, Suzhou, Jiangsu 215000, China

Abstract: Objective To examine the associations between serum uric acid and all —cause, cardiovascular, and cancer
mortality among hypertensive adults using diuretics. Methods We included hypertensive adults who reported diuretic use
across 10 cycles (1999—2018) of the National Health and Nutrition Examination Survey (NHANES). Weighted Kaplan—-Meier
curves, Cox proportional hazards regression models, and restricted cubic splines were applied to examine the associations
between serum uric acid levels and all —cause, cardiovascular, and cancer mortality. Subgroup analyses were conducted.
Results Among 3 744 hypertensive adults treated with diuretics, we prospectively observed a mean follow up of 7.9 years and
recorded 1 428 deaths from all causes, including 563 cardiovascular deaths and 248 cancer deaths. Weighted Kaplan—Meier
analyses indicated a significantly higher cumulative incidence of all cause, cardiovascular, and cancer mortality in the
hyperuricemia group versus the non-hyperuricemia group (P<0.05). After adjustment for covariates, elevated serum uric acid
levels were associated with increased risks of all-cause and cardiovascular mortality, with hazard ratios (HRs) of 1.05 (95%
CI: 1.01-1.09) and 1.10 (95% CI: 1.02-1.18), respectively. Weighted restricted cubic splines revealed linear dose—response
relationships between serum uric acid levels and both all —cause and cardiovascular mortality (P for nonlinear >0.05).
Subgroup analyses were consistent and showed no interactions (P>0.05). Uric acid levels were not significantly associated
with cancer mortality. Conclusion Among hypertensive diuretic users, serum uric acid is linearly and positively associated
with risks of all-cause and cardiovascular mortality.
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Figure 1 Flowchart of study—population screening and selection
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Table 1 Baseline characteristics of the study population

R S HEMILNHE
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531 1.437 0.360
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Figure 2 Weighted Kaplan—Meier survival analysis of serum uric acid levels and mortality in hypertensive adults using diuretics
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Table 2 Weighted Cox regression results for the associations between serum uric acid and mortality among hypertensive adults using diuretics

A S )

TR |

iR 2

i 3

T 4

HR (95%CI)

P e

HR (95%CI)

P

HR (95%CI)

PAH

HR (95%CI)

PAH

il
JIREZRIA

o DR ITR HLAE (77)
2

O MAF PRI T
L35 PR

o DRI HLAE (77)

2

IR PR AR AL T
L35 PR IR

R DRI HLAE (7)

=
e

117 (1.13 ~ 1.21)

1.48 (1.31 ~ 1.67)

1.24 (1.17 ~ 1.31)

1.64 (1.31 ~ 2.06)

1.15 (1.05 ~ 1.25)

1.49 (1.01 ~ 2.02)

<0.001

<0.001

<0.001

<0.001

0.003

0.009

1.14 (1.09 ~ 1.18)

1.38 (1.21 ~ 1.56)

1.20 (1.12 ~ 1.29)

1.51 (121 ~ 1.88)

1.08 (0.98 ~ 1.19)

1.43 (1.05 ~ 1.95)

<0.001

<0.001

<0.001

<0.001

0.125

0.022

1.08 (1.04 ~ 1.13)

1.24 (1.08 ~ 1.42)

1.14 (1.06 ~ 1.23)

1.35 (1.07 ~ 1.71)

1.06 (0.96 ~ 1.17)

1.36 (0.98 ~ 1.89)

<0.001

0.002

<0.001

0.012

0.271

0.067

1.05 (1.01 ~ 1.09)

1.16 (1.02 ~ 1.33)

1.10 (1.02 ~ 1.18)

1.27 (1.01 ~ 1.60)

1.04 (0.94 ~ 1.15)

1.32(0.95 ~ 1.84)

0.021

0.028

0.011

0.045

0.435

0.100

TE AL 1 RV R DAL ks B 2 YRR AR PRSI AAR DG ; 7Y 3 DBl 24 BMI iz SlPIROL  ZBE A S B8 R LU AR 2 PRI O
B TR LA B AU s B 4 S AREAY 3+ JURT KL S IR IR BRI 2R

23 FMER K Z  FRREIR 4 AR &5, T2 MM A I (P for nonlinear>0.05) , {H 55 4= [X 5E
R 7 7R A 2oy e R R RN i . T2 L O I A B AH DGR T S 3 B A OC (P for
BE MIE RIS AT DD IME A EIET.  overall <0.05), SHMEMCHET- il #2257 A0 E
PAB MR AR AL T AT A OGP /04T, LTS IRIK - (P for overall >0.05). LA 3.

-5 A RIBE T O VSR AH DCHE T LA K IR A DG AE

A B C

Pfor overall: 0032
P for non-linearity: 0.302

P for overall: 0.037
P for nan-linearity: 0.800

P for overall: 0,383
P for non-linearity: 0.357

UL 1= PR
ARERRLOsY%Cn
s

e
2 100 N 3

20 7%
MR (my/L)

) ComEme ARy
A HGET R B RO i AR EAET R [ € MRTAIDRIE T
3 (M BR ¢ 5 iV R LIRS DR K P9 SE T2 ) A BR A 57 7 R AR 2k

Figure 3 Weighted restricted cubic spline plots of serum uric acid levels and mortality in hypertensive adults using diuretics
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Figure 4  Forest plots of subgroup analyses for serum uric acid levels and mortality in hypertensive adults using diuretics
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