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Abstract: Gout is closely associated with cardiovascular diseases (CVD), particularly
atherosclerotic conditions, as well as other conditions such as heart failure, atrial fibrillation, and aortic
valve stenosis. In addition to the common presence of vascular comorbidities in gout patients, gout
itself is an independent risk factor for CVD. Events related to the disease and mortality are often
attributed to this condition. The purpose of this review is to update current knowledge regarding
several unclear areas in the spectrum of gout and CVD, focusing particularly on risk variations based
on gender and origin, the potential deposition of monosodium urate (MSU) crystals in arterial walls as
a pathogenic pathway, efforts to assess CVD risk in gout populations, and recent debates on the impact
of gout therapy on CVD.
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Introduction

Gout is a disease caused by the deposition of monosodium urate (MSU) crystals. Experts from the
Gout, Hyperuricemia, and Crystal-Associated Disease Network (G-CAN) define gout as the presence
of MSU crystal deposits accompanied by clinical manifestations such as flares, persistent arthritis,
and/or tophi. However, the transition from asymptomatic hyperuricemia to gout can sometimes be
unclear, particularly when MSU crystals have already formed. Clinically, gout is characterized by
recurrent, self-limiting episodes of joint inflammation, and in prolonged untreated cases, subcutaneous
tophi and/or chronic arthritis. Moreover, gout patients experience significant disability and a reduced
quality of life, scoring worse on various scales, such as the Gout Assessment Questionnaire, the Health
Assessment Questionnaire—Disease Index, or the Short Form-36, even during flare-free periods. Over
the past decades, hospitalizations for gout have nearly doubled, and mortality rates among gout
patients significantly exceed those of the general population, with a standardized mortality ratio of
2.21. There is a strong link between gout and cardiovascular diseases (CVD). Gout patients frequently
suffer from multiple comorbidities where cardiovascular risk factors, such as hypertension,
dyslipidemia, smoking, obesity, diabetes, and chronic kidney disease, play a significant role. Vascular
diseases account for over half of deaths in gout patients; indeed, European data indicate cardiovascular
mortality is six points higher than in the general population. Interestingly, gout and CVD exhibit a
bidirectional effect: after a gout flare, the risk of cardiovascular events increases, especially in the short
term. Additionally, the presence of gout worsens the patient’s prognosis after a cardiovascular event or
the success rates of coronary revascularization. Furthermore, gout flares often occur during
hospitalizations for cardiovascular diseases. Studies also suggest links between gout and non-
atherosclerotic cardiovascular diseases, such as atrial fibrillation, heart failure, and aortic valve
stenosis. Combined data from the DATA-HF and DELIVER trials on dapagliflozin recently reported
worsening heart failure outcomes in gout patients.
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Methods

In addition to comorbidities, two main factors are likely responsible for the increased cardiovascular
risk in gout patients: hyperuricemia and inflammation caused by MSU crystal deposition.
Hyperuricemia has been associated with a prooxidant state, as the formation of uric acid by the
enzyme xanthine oxidase (or xanthine dehydrogenase) leads to the production of prooxidant species,
such as superoxide anions. Patients with hyperuricemia also exhibit higher levels of small oxidized
low-density lipoprotein (LDL) cholesterol particles. These particles penetrate atheromatous plaques
and exacerbate atherosclerosis. Moreover, studies in mouse models and clinical data suggest that
hyperuricemia can cause arterial hypertension—at least in early life stages—Ilikely through endothelial
dysfunction. However, inflammation is the primary suspect linking gout to cardiovascular diseases,
similar to other inflammatory diseases. MSU crystals can activate the NLRP3 inflammasome cascade,
which in turn induces the synthesis and production of interleukin (IL)-1p and IL-18, key cytokines in
crystal-induced inflammation. Interestingly, cholesterol crystals share the same inflammatory pathway
in atheromatous plaques. Inflammation intensity varies significantly among gout patients. Apart from
acute inflammation peaks (gout flares), persistent subclinical inflammation can occur during the
intercritical stage, intensifying with higher crystal loads. However, this inflammation tends to decrease
during urate-lowering therapy (ULT) or colchicine use. Beyond MSU crystal deposits, hyperuricemia
itself plays a role in inflammation. Soluble urate can amplify inflammatory responses through multiple
mechanisms in innate immune cells. Increased NLRP3 inflammasome expression has been observed in
atheromatous plaques of hyperuricemic patients.

Results and Discussion

Given the variability in cardiovascular risk among individuals, predicting specific risks for gout
patients is critical for tailoring clinical management, both in terms of cardiovascular health and gout
treatment. This is particularly relevant for individuals without established cardiovascular diseases. To
this end, several risk assessment tools have been developed to evaluate individual cardiovascular risk
factors and predict the likelihood of cardiovascular events, including fatalities. Commonly used tools
in primary care include the Framingham Heart Study (FHS) and the Systematic Coronary Risk
Evaluation (SCORE), recently updated as SCORE2. However, no validation studies have been
conducted for gout patients. Data from other inflammatory diseases, such as rheumatoid arthritis,
suggest these tools may underestimate risks, leading to the development of specific risk calculators,
such as the ERS-RA. Our group evaluated the effectiveness of FHS and SCORE in detecting
subclinical carotid atherosclerosis. Both tools demonstrated moderate accuracy, with areas under the
curve of 0.707 and 0.705, respectively. However, both lacked sufficient sensitivity (22.5% and 49.0%),
despite good specificity results (89.3% and 80.4%). This suggests that high-risk cardiovascular patients
might go undetected. Significant risk reclassification in gout patients can be achieved by categorizing
them as having inflammatory arthritis under an adapted Dutch SCORE model. However, longitudinal
data are needed to confirm these findings. It is essential to remember that risk assessment tools and
carotid ultrasound are not applicable to high-risk individuals already suffering from cardiovascular
diseases, complicated diabetes, and/or progressive kidney disease. Patients with tophaceous gout may
fall into this category. Despite conflicting data regarding its association with subclinical
atherosclerosis, subcutaneous tophi remain strong predictors of all-cause and cardiovascular mortality.
Although MSU crystal deposition likely plays a leading role in gout-induced cardiovascular diseases
through persistent subclinical inflammation and possibly arterial accumulation, urate-lowering therapy
can reverse MSU deposits. Serum urate levels and the previous duration of gout are key factors in
achieving complete removal of such deposits.

Conclusion

Over the past decade, significant advancements have improved our understanding of the relationship
between gout and cardiovascular diseases (CVD). Gout is not merely a random symptom but an
independent risk factor for CVD, associated with crystal-induced inflammation and hyperuricemia.
Limited data suggest that gout has a similar impact on the cardiovascular system in both men and
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women. Certain disease markers, such as subcutaneous tophi, indicating higher crystal loads, should be
considered high-risk markers. Ultrasound and dual-energy computed tomography (DECT) have
established connections between crystal deposits and atherosclerotic disease. These tools may prove
useful as evaluative indicators in clinical practice. The goal of dissolving crystals should be guided by
urate-lowering therapy, which could also provide cardiovascular benefits, despite conflicting data.
Anti-inflammatory therapy may also contribute to addressing this issue, as evidenced by studies on
cardiovascular patients. However, certain "gray areas" still need proper investigation through further
research. Since CVD remains the leading cause of mortality among gout patients, addressing this issue
through enhanced management strategies would significantly benefit patients and their families.

References

1.

10.

11.

12.

13.

14.

15.

16.

Tairov D.R., Berdiev D.KH. "Gout: Immunological and genetic characteristics of the disease.”
Volume: 3, Issue: 12, Dec-2024. journals.academiczone.net.

Tairov D.R., Berdiev D.KH. "Characteristics of Cardiohemodynamic Disorders in Gout Disease."
SCIENTIFIC PROGRESS. Volume 2, Issue 3, 2021. ISSN: 2181-1601.

Tairov D.R., Berdiev D.KH. "Medication and Non-Medication Methods to Eliminate
Hyperuricemia in Gout." "Science and Education™ Scientific Journal. Impact Factor 3.848. May
2023, Volume 4, Issue 5.

Tairov D.R., Berdiev D.KH. "Characteristics of Heart Functional Disorders in Gout Disease."
GALAXY INTERNATIONAL INTERDISCIPLINARY RESEARCH JOURNAL (GIIRJ). ISSN
(E): 2347-6915. Vol. 10, Issue 5, May 2022.

Tairov D.R., Berdiev D.KH. "Cardiovascular Damage and Metabolic Syndrome Comorbidities in
Patients with Gout Disease." 2nd International Congress on Multidisciplinary Studies. Indonesia.
February 20th, 2021. conferencepublication.com.

Nasonov E.L., Karateev D.E., Satibaldiyev A.M., et al. (2015).

Adams P.F. "Current Estimates from the National Health Interview Survey, 1996." Vital Health
Stat. Vol. 10, 1999.

Saag K.G., Mikuls T.R. "Recent Advances in the Epidemiology of Gout." Curr. Rheumatol. Rep.
Vol. 7, 2005, pp. 235-241.

Terkeltaub R.A. "Clinical Practice. Gout." N. Engl. J. Med. Vol. 349, 2003, pp. 1647-1655.

Tairov E.S., Tairov D.R. "Metabolic Syndrome in Gout: Its Relationship with Renal Functional
Disorders." Questions of Science and Education. No. 28 (77), 2019.

Wallace K.L., Riedel A.A., Joseph-Ridge N. "Increasing Prevalence of Gout and Hyperuricemia
Over 10 Years Among Older Adults in a Managed Care Population.” J. Rheumatol. Vol. 31, 2004,
pp. 1582-1587.

Tairov D.R., Makhmudova H.D. "Cardiovascular Damage in Patients with Gout." Scientific
Progress. Vol. 2, No. 2, 2021, pp. 242-249.

Yarmukhamedova S.KH., Kamolova D.ZH. "Study of Myocardial Geometry in Hypertensive
Patients Using Echocardiography.™ Achievements of Science and Education. No. 12 (53), 2019.

Eliseev M.S., Barskova V.G., Nasonov V.A. "Clinical Significance of Metabolic Syndrome in
Gout.” Clinical Gerontology. Vol. 12, No. 2, 2006, pp. 29-33.

Tairov E.S., Tairov D.R., Solovyev S.K. "Gout: Diagnosis and Treatment." Tashkent, Uzbekistan,
2020.

Sowers M.J., Whaley-Connell A., Hayden M.R. "The Role of Obesity in Cardiorenal Syndrome."
Cardiorenal Medicine. Vol. 1, 2011, pp. 5-12.

Copyright © 2024 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium

80

provided the original work is properly cited.



International Journal of Alternative and Contemporary Therapy

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Hayden M., Tyagi S.K. "Uric Acid: A New Perspective on an Old Cardiovascular Risk Marker."
Nutr Metab (London). Vol. 1, 2004, p. 10.

Jalal D.1., Chonchol M., Chen W., Targher G. "Uric Acid as a Therapeutic Target in CKD." Am J.
Dis., 2013, Vol. 61, pp. 134-146.

Johnson R.J., Segal M.S., Sautin Y., Nakagawa T., Feig D.l., Kang D.H., Gersch M.S., Benner S.,
Sanchez-Lozada L.G. "Potential Role of Sugar (Fructose) in the Epidemics of Hypertension,
Obesity, and Metabolic Syndrome.” Am J Clin Nutr. VVol. 86, 2007, pp. 899-906.

Steele T. "Human Urate Secretion: Pyrazinamide Suppression Test." Ann Intern Med. Vol. 79,
1973, pp. 734-737.

Suliman M.E., Johnson R.J., Garcia-Lopez E., et al. "J-Shaped Relationship Between Uric Acid
and Mortality in CKD." Am J. Dis. Vol. 48, 2006, pp. 761-771.

Kan D.H., Nakagawa T., Feng L., Watanabe S., Han L., Mazzali M., Truong L., Harris R., Johnson
R.J. "The Role of Uric Acid in Kidney Disease Progression." J Am Soc Nephrol. Vol. 13, 2002, pp.
2888-2897.

Tseng C. "Correlation of Urinary Albumin Excretion Rate with Uric Acid Levels in Type 2
Diabetes." Kidney Int. VVol. 68, 2005, pp. 796-801.

Ono I., Hosoya T., Gomi H., et al. "Serum Uric Acid and Kidney Failure Prognosis in IgA
Nephropathy Patients." Nephron. Vol. 87, 2001, pp. 333-3309.

Thomas G., Sehgal A.R., Kashyap S.R., Srinivas T.R., et al. "Metabolic Syndrome and Kidney
Disease: A Systematic Review and Meta-Analysis." Clin J Am Soc Nephrol. Vol. 6, 2011, pp.
2364-2373.

Wright A.F., Rudan 1., Hastie N.D., Campbell H. "The Complexity of Urate Transporters." Kidney
Int. Vol. 78, 2010, pp. 446-452.

Gutman A.B., Yu T.F. "Urate Nephrolithiasis." Am J Med. Vol. 45, 1968, pp. 756—779.

Copyright © 2024 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium 81
provided the original work is properly cited.



