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The abnormalities in uric acid concentration are common in a vari-
ety of clinical settings. Uric acid, a byproduct of purine metabolism,
was influenced by several factors, such as high purine or protein diets,
alcohol consumption, conditions with high cell turnover, drugs, renal
dysfunction, or enzymatic defects in purine metabolism. Further, the
development of hypertension,’ renal dysfunction,? and cardiovascular
events® have all been linked to an increase in serum uric acid. In the
mechanistic insight, hyperuricemia was discovered to enhance various
pathologic conditions by regulating several signals, such as inflamma-
tory response, oxidative stress, insulin resistance/diabetes, endoplas-
mic reticulum stress, and endothelial dysfunction.* However, there had
been long-term controversies about the clinical significance of hyper-
uricemia. In addition, the clinical efficacy of lowering serum uric acid
had been clearly established.

In this issue of the Journal of Clinical Hypertension, Kawazoe and
coworkers examined the risk of new-onset hypertension based on
serum uric acid levels using a population-based cohort over arelatively
long follow-up period, and the study demonstrated the association
between hyperuricemia and new-onset hypertension.® Furthermore,
high uric acid levels increased the risk of developing new-onset
hypertension in the presence of chronic kidney disease.

High uric acid levels have been linked to an increased risk of hyper-
tension. According to a meta-analysis of 18 prospective cohort studies,
the incidence of hypertension increased by 13% per 1 mg/dl increase
in serum uric acid level.® Moreover, a long-term follow-up longitudinal
study supports the finding.”

However, the association between high uric acid and hypertension
differed between populations. Grayson and coworkers discovered that
the association was stronger in younger population.® On the other

hand, estrogen may have a protective effect against high levels of uric

acid, lowering the risk of hypertension in women.® The result of the
current study added a novel finding of a triad of high uric acid levels,
renal dysfunction, and hypertension development.

Indeed, there had been some debate about the link between uric
acid levels, renal dysfunction, and hypertension.? One possible mech-
anism is a common pathologic pathway derived from uric acid, which
leads to hypertension, and renal dysfunction. Indeed, uric acid has been
identified as a mediator of endothelial dysfunction.’® Moreover, uric
acid promotes the formation of intracellular superoxide while inhibit-
ing the phosphorylation of endothelial NO synthase.'! There have also
been reports of uric acid-mediated renin-angiotensin system (RAS)
activation.!? Indeed, RAS activation is associated with both hyperten-
sion and renal dysfunction, which could explain the synergistic effects
of uric acid and renal dysfunction on hypertension development.
Recently, uric acid has been discovered to activate the immune system.
For instance, uric acid is internalized by mononuclear phagocytes and
binds to NOD-like receptors, activating the NLRP3 inflammasome.3
Through vascular smooth muscle remodeling, this pathway could
lead to hypertensive inflammation.!* In addition, this pathway also
promotes chemokine signaling in renal proximal tubular cells, resulting
in tubular injury.1®

Of course, there is a chance that high uric acid will cause an increase
in blood pressure due to renal damage. There were several basic
research findings regarding the effect of high uric acid levels on renal
hemodynamics. Hyperuricemia causes glomerular hypertension by
affecting preglomerular vessels and afferent arterioles. These findings
suggest a mechanism by which hyperuricemia may mediate hyperten-
sion and renal disease.® High serum uric acid levels were associated
with an increase in juxtaglomerular renin and a decrease in macula

densa neuronal nitric oxide synthase as well as renal tubule-interstitial
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injury, which could also lead to hypertension and renal disease.!®
Indeed, there have been a number of clinical studies on the impact
of hyperuricemia on the development of chronic kidney disease.l”
Sedaghad and coworkers found a stronger link between hyperuricemia
and decline in renal function in hypertensive individuals, indicating a
synergistic effect from a different direction.'®

The next critical question is whether lowering high uric acid slows
the progression of hypertension or renal dysfunction. However, recent
data do not support the efficacy of pharmacological lowering of serum
uric acid.?2% We did not have a complete picture of the association
between hyperuricemia and various clinical settings.

We have not uncovered enough evidence to determine the clini-
cal significance of hyperuricemia. The association surrounding hyper-
uricemia should be warranted on a continuous basis. Kawazoe’s report
might add some findings about the association to elucidate the land-

scape of hyperuricemia.

DISCLOSURE

EA is part of the Department, which is supported by NIPRO Corp;
Terumo Corp.; Senko Medical Instrument Mfg.; Century Medical, Inc.;
ONO Pharmaceutical Co., Ltd.; Medtronic Japan Co., Ltd; Nippon
Shinyaku Co., Ltd; Mochida Pharmaceutical Co.; Boehringer Ingelheim
Pharmaceuticals Inc.; Abiomed Inc.; AQUA Inc.; Fukuda Denshi Co., Ltd;
and Sun Medical Technology Research Corp.

ORCID
Eisuke Amiya "2 https://orcid.org/0000-0003-2810-8040
REFERENCES

1. Perlstein TS, Gumieniak O, Williams GH, et al. Uric acid and the
development of hypertension: the normative aging study. Hyperten-
sion. 2006;48:1031-1036.

2. Obermayr RP, Temml C, Gutjahr G, Knechtelsdorfer M, Oberbauer R,
Klauser-Braun R. Elevated uric acid increases the risk for kidney dis-
ease. J Am Soc Nephrol. 2008;19:2407-2413.

3. von Lueder TG, Girerd N, Atar D, et al. Serum uric acid is associated
with mortality and heart failure hospitalizations in patients with com-
plicated myocardial infarction: findings from the High-Risk myocar-
dial infarction Database Initiative. Eur J Heart Fail. 2015;17:1144-
1151.

4. Yu W, Cheng JD. Uric acid and cardiovascular disease: an update
from molecular mechanism to clinical perspective. Front Pharmacol.
2020;11:582680.

5. Kawazoe M, Funakoshi S, Ishida S, et al. Effect of chronic kidney dis-
ease on the association between hyperuricemia and newonset hyper-
tension in the general Japanese population: iSSA-CKD study. J Clin
Hypertens (Greenwich). 2021.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

WILEY 122

. Grayson PC, Kim SY, LaValley M, Choi HK. Hyperuricemia and incident

hypertension: a systematic review and meta-analysis. Arthritis Care Res
(Hoboken).2011;63:102-110.

. Cicero AF, Salvi P, D’Addato S, Rosticci M, Borghi C. Brisighella

Heart Study group. Association between serum uric acid, hyperten-
sion, vascular stiffness and subclinical atherosclerosis: data from the
Brisighella Heart Study. J Hypertens. 2014;32:57-64.

. Gaffo AL, Jacobs DR, Sijtsma F, Lewis CE, Mikuls TR, Saag KG. Serum

urate association with hypertension in young adults: analysis from the
coronary artery risk development in young adults cohort. Ann Rheum
Dis.2013;72:1321-1327.

. Ponticelli C, Podesta MA, Moroni G. Hyperuricemia as a trigger of

immune response in hypertension and chronic kidney disease. Kidney
Int. 2020;98:1149-1159.

Sanchez-Lozada LG, Tapia E, Santamaria J, et al. Mild hyperuricemia
induces vasoconstriction and maintains glomerular hypertension in
normal and remnant kidney rats. Kidney Int. 2005;67:237-247.
Papezikova I, Pekarova M, Kolarova H, et al. Uric acid modulates vas-
cular endothelial function through the down regulation of nitric oxide
production. Free Radic Res. 2013;47:82-88.

Yu MA, Sanchez-Lozada LG, Johnson RJ, Kang DH. Oxidative stress
with an activation of the renin-angiotensin system in human vascular
endothelial cells as a novel mechanism of uric acid-induced endothelial
dysfunction. J Hypertens. 2010;28:1234-1242.

Martinon F, Pétrilli V, Mayor A, Tardivel A, Tschopp J. Gout-
associated uric acid crystals activate the NALP3 inflammasome.
Nature. 2006;440:237-241.

Krishnan SM, Ling YH, Huuskes BM, et al. Pharmacological inhibi-
tion of the NLRP3 inflammasome reduces blood pressure, renal dam-
age, and dysfunction in salt-sensitive hypertension. Cardiovasc Res.
2019;115:776-787.

Xiao J, Fu C, Zhang X, et al. Soluble monosodium urate, but not its crys-
tal, induces toll like receptor 4-dependent immune activation in renal
mesangial cells. Mol Immunol. 2015;66:310-318.

Mazzali M, Hughes J, Kim YG, et al. Elevated uric acid increases blood
pressure in the rat by a novel crystal-independent mechanism. Hyper-
tension. 2001;38:1101-1106.

Iseki K, lkemiya Y, Inoue T, Iseki C, Kinjo K, Takishita S. Significance
of hyperuricemia as a risk factor for developing ESRD in a screened
cohort. Am J Kidney Dis. 2004;44:642-650.

Sedaghat S, Hoorn EJ, van Rooij FJ, et al. Serum uric acid and chronic
kidney disease: the role of hypertension. PLOS ONE. 2013;8:€76827.
Badve SV, Pascoe EM, Tiku A, et al. Effects of allopurinol on the pro-
gression of chronic kidney disease. N Engl J Med. 2020;382:2504-2513.
Gaffo A, Calhoun D, Rahn E, et al. Effect of serum urate lowering
with allopurinol on blood pressure in young adults: a randomized, con-
trolled, crossover trial. Arthritis Rheumatol. 2021;73:1514-1522.

How to cite this article: Amiya E. Link between hyperuricemia,
renal dysfunction, and hypertension. J Clin Hypertens.
2021;23:2078-2079. https://doi.org/10.1111/jch.14389


https://orcid.org/0000-0003-2810-8040
https://orcid.org/0000-0003-2810-8040
https://doi.org/10.1111/jch.14389

	Link between hyperuricemia, renal dysfunction, and hypertension
	DISCLOSURE
	ORCID
	REFERENCES


