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Abstract:

Introduction and Purpose: Human health is influenced by a variety of factors, such as

genetics, environment, lifestyle, and accessibility to healthcare. While some of these factors

are beyond the control of the patient, lifestyle, which is considered the primary determinant of

a healthy life, strongly relies on individual choices. In this paper, we aim to demonstrate the

benefits of adopting a vegetarian diet as a cornerstone for maintaining good health and as a

supplementary approach to treating common diseases.

State of Knowledge: The vegetarian diet is primarily based on plants and includes products

from animals, such as eggs and dairy. However, it excludes all types of meat and any products

that require the death of animals. This diet is adopted for various reasons, including religious,

socio-economic, or ethical considerations. It is recognized globally and has become a subject

of scientific research for numerous scholars. Many studies investigate its influence on human

health, and the results are generally positive. The diet is frequently used as a treatment, often

in combination with specific pharmaceutical drugs. This approach leads to weight reduction,

decreases the risk of cardiovascular diseases, and can have positive therapeutic effects on

conditions like gout or chronic kidney disease. Given that some of these diseases have

become increasingly problematic for public health systems, a vegetarian diet can help

decrease the number of people affected by them.

Conclusion: Given that cardiovascular diseases and incidents are the leading causes of death

worldwide, adopting a vegetarian diet can assist patients in avoiding them by reducing their

LDL levels and decreasing blood pressure. This diet demonstrates a positive therapeutic effect

on patients dealing with chronic kidney disease and gout. It aids in weight reduction and helps

prevent the development of metabolic syndrome, which has a variety of beneficial effects.

Key words: diet, vegetarian diet, cardiovascular, gout, chronic kidney disease, obesity



143

1. History of vegetarianism

Diets that purposefully exclude consuming animal meat date back to 3200 BC. Many

civilizations, including Egypt, Greece, and India, had communities that adhered to this

nutritional pattern. Such actions were typically motivated by religious principles [1]. These

instances were sporadic, though, and throughout the majority of recorded human history,

people consumed animal flesh when it was available. Leonardo da Vinci, regarded as a man

ahead of his time, was a strong promoter of vegetarianism in the 15th century. He claimed

that killing humans and animals is the same thing. However, there were few supporters of

such an approach. Charles Darwin's mid-19th-century theory of evolution influenced a change

in the perception of consuming animals by highlighting a previously unacknowledged kinship

between humans and animals. This theory revealed a closer connection between humans and

animals than had previously been recognized. The first known Western vegetarian

organization was founded in 1847 and still operates today under the name "Vegetarian

Society of the United Kingdom." Since then, a wide range of other organizations have

appeared to promote a meat-free diet [2]. It is estimated that 5-10% of the population in

affluent countries currently follows a vegetarian diet. A number of additional reasons for

avoiding eating meat have also arisen [3]. Recent study suggests that, among many others, the

three most popular causes for vegetarians in developed Western nations are concerns about

animals, health, and the environment. A vegetarian diet is also being considered as a solution

to delay climate change, as it reduces the production of greenhouse gasses, mostly by

decreasing livestock. In this study, we will focus on the health aspects associated with a

vegetarian diet [4].

2. Cardiovascular diseases

Cardiovascular Diseases (CVD) encompass a spectrum of disorders affecting the heart

and circulatory system. These conditions represent a diverse group of ailments, often

stemming from the development of atherosclerosis as the primary underlying cause. CVDs are

characterized by their chronic nature, gradually progressing over a lifetime, frequently

remaining asymptomatic for extended periods. Typically, symptoms only manifest in the

advanced stages of the disease, with sudden death being a potential initial indicator. For a

significant duration, these conditions have held their position as the leading contributors to
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premature mortality worldwide. Projections estimate that by the year 2030, approximately

23.6 million individuals will die from CVD annually. Notably, there exists a modest trend of

declining mortality and CVD incidence in regions of northwestern and southern Europe [5].

Throughout the 20th century, a range of risk factors associated with the onset of

cardiovascular diseases were elucidated, encompassing diverse blood lipid profiles. A well-

documented and widely accepted verity posits an inverse correlation between HDL

concentrations and the incidence of coronary heart disease, in contrast to a positive correlation

observed between LDL concentrations and coronary heart disease incidence. Obesity,

hypertension, and elevated blood glucose levels constitute additional empirically established

risk factors for these conditions. These risk factors can be linked to food habits to some

degree [6].

Long term intake of a plant-centered, high quality diet that also includes subsets of

animal products was linked with a 52% decreased risk of incident CVD in a 32-year

prospective cohort trial that tracked participants since young adulthood. Furthermore, an

improvement in plant-centered diet quality over 13 years was linked to a 61% decreased risk

of incident CVD over the next 12 years [7]. In an organized examination and combined

analysis of 8 prospective investigations conducted on Seventh-day Adventists, it was

observed that adhering to vegetarian diets correlated with a 40% lower likelihood of

experiencing coronary heart disease incidents and a 29% decrease in occurrences of cerebral

vascular disease, in comparison to individuals following non-vegetarian dietary patterns [8].

An important distinction between plant and animal diets is the prevalence of

polyunsaturated fats in plant-based diets, whereas saturated fats are more common in animal

diets. Substituting these fats in the diet led to outcomes akin to those achieved through statin

therapy [9]. Ingesting saturated fat escalates blood LDL-C levels, with an average LDL-C

increase of 2% for each 1% rise in energy sourced from saturated fat intake. Similarly, dietary

cholesterol, exclusive to animal products, heightens both total cholesterol and LDL-C [10].

A meta-analysis analysis of 7 randomized controlled trials and 32 observational

studies unveiled that adopting vegetarian diets corresponds to reduced blood pressure,

encompassing both systolic and diastolic measurements, in comparison to omnivorous diets.

In observational studies, those on vegetarian diets showed significant average reductions of

6.9 mm Hg for systolic and 4.7 mm Hg for diastolic blood pressure. In randomized controlled

trials, vegetarian diets led to reductions of 4.8 mm Hg in systolic and 2.2 mm Hg in diastolic
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blood pressure. The estimated 5 mm Hg systolic blood pressure decrease translates to a

remarkable 7% reduction in overall mortality, a 9% decrease in coronary heart disease-related

mortality, and a substantial 14% drop in mortality attributed to strokes. This can be attributed

to the higher fiber and potassium content and lower fat levels typically found in vegetarian

diets compared to omnivorous diets [11,12].

Platelet aggregation is another important risk factor in the development of CVD,

particularly coronary heart disease, and its complications. Platelets become activated when

they come into contact with endothelial receptors exposed by damage, and their interaction is

critical in the pathogenesis of atherosclerosis. Plant-based foods have been shown to reduce

platelet aggregation, lowering the risk of CVD. Plant meals rich in polyphenols and

flavonoids have been revealed to protect against the development of CHD by enhancing

platelet function. Whole plant foods are particularly effective at reducing platelet aggregation.

[10].

A notable example of vegetarian approach in CVD treatment is portfolio diet. It was

formulated around four cholesterol-lowering foods: nuts, plant protein, soluble fiber, and

plant sterols. An advanced variant swaps carbohydrates for MUFA. Combining this with the

NCEP Step II diet notably reduced primary outcome LDL-C by about 17%. Additionally,

improvements were observed in non-high-density lipoprotein cholesterol, apolipoprotein B,

total cholesterol, triglycerides, blood pressure, C-reactive protein, and estimated 10-year

coronary heart disease risk when contrasted with the NCEP Step 2 diet alone [13].

3. Chronic kidney disease

Chronic kidney disease (CKD) is a syndrome characterized by changes in kidney

function and structure that can lead to end-stage renal disease (ESRD). CKD is diagnosed

when kidney damage persists for more than three months and the glomerular filtration rate

(GFR) is less than 60 ml/min/1.73 m2 or GFR greater than 60 ml/min/1.73 m2, but signs of

structural kidney damage are observed [14].

It’s estimated that 37 million American adults have CKD and millions more are at

increased risk. Another fact is that 9 out of 10 adults with CKD are unaware of the disease,

which may be due to the lack of initial symptoms [15]. With this in mind, CKD as a major

global public health issue has become the target of many studies aimed at improving
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diagnosis, treatment, and detection of the disease at earlier stages. The aim of such action

would be to improve the prognosis and quality of life as well as lower the cost of treatment

[16].

CKD can occur as a result of abnormal renal development or injury, an inflammatory

process, or toxins. These factors disturb the structure of the organ, leading to hyperfiltration

and hypertrophy of undamaged nephrons, thus deepening the process [17].

The causes of CKD are different depending on nationality, ethnicity, or race, as well

as socioeconomic status. Diabetes and hypertension are two main factors in the development

of CKD in high- and middle-income countries. Other prevalent risk factors are obesity, age,

and glomerulonephritis. In Asia and Africa, the use of herbal medications is more prevalent

and can lead to renal damage because of their nephrotoxic effects. In some geographical areas,

the incidence of CKD is reported to be higher due to pesticide use and heavy metal pollution

of the water [18], [19], [20].

Treatment largely depends on the cause of organ damage. However, there are many

recommendations for all CKD patients. Cessation of smoking cigarettes, moderate physical

activity of about 30 minutes a day, or limiting alcohol consumption are just some of them.

Dietary recommendations include eating plenty of fiber. Patients with CKD should monitor

their sodium, potassium, phosphorus, and protein intakes. A low-protein diet (0.6g/kg/day) as

determined by a nutritionist should be considered with a GFR of 29 ml/min/1.73 m2 and less

[21].

Due to the progressive nature of the disease, without effective treatment, it can lead to

ESRD. At this stage, replacement therapy, dialysis, or kidney donation are necessary. ESRD

remains universally deadly [22].

The most commonly suggested diet among CKD patients is a protein-restricted diet.

This is due to their structure, excretion in the form of uric acid and urea, hydrogen ions, and

phosphates. Limiting their intake allows you to slow down the progression of kidney failure

by reducing hyperfiltration. Lower urinary protein levels were observed among vegetarians as

a result of the diet [23], [24]. However, not sufficient research was conducted among

vegetarian populations suffering from CKD [25].

In comparison to omnivores, those who follow a plant-based diet are less likely to

experience hypertension, diabetes, and obesity, which are known risk factors for CKD [26].

Other advantages of plant-based diets include slowing the disease's course by eliminating

factors that make CKD more likely to occur [27].
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The concept of a vegetarian diet is quite broad, and many people understand it in

different ways. Using this diet, you can limit the consumption of meat only, as well as eggs

and all animal products. For this reason, an unambiguous determination of the effectiveness of

a vegetarian diet requires clarification [23].

Hao-Wen Liu et al. indicate greater prevention of proteinuria in patients following a

vegan diet. Also pointing to the lower percentage of CKD in the vegan subjects than other

groups such as omnivores [28].

Pescetarianism is another term for a vegetarian diet that also includes eating fish meat.

In young individuals with type 1 diabetes, this diet was linked to a preventive effect against

the development of microalbuminuria [29].

In their study, Zhou Jing et al. brought up the topic of soy proteins' potential for

preventing CKD. They highlight the positive impacts in human models, including the ability

to lower renin-angiotensin incorrect expression and the effects of soy isoflavones on lowering

oxidative stress and their anti-inflammatory qualities. Although it is not certain, the effect of

soy isoflavones may delay the development of renal impairment [30].

4. Gout

Gout is a form of inflammatory arthritis characterized by the deposition of uric acid

crystals within joint structures [31]. Uric acid, a byproduct of purine metabolism, is ordinarily

dissolved in the bloodstream and excreted through renal mechanisms [32]. The origins of

gout commonly entail a variety of elements, including genetic susceptibilities, coexisting

health issues, diet and usage of specific drugs. Regardless of the underlying reason, the

outcome is an increase in uric acid levels in the blood, leading to the development of clinical

gout [33]. The elevated urate levels lead to the formation of crystals known as monosodium

urate (MSU) crystals [34]. This crystalline deposition incites an immune-mediated response,

inducing marked inflammation, intense pain, and localized edema within the afflicted joint(s).

Predominantly observed in the metatarsophalangeal joint of the great toe, gout can also

manifest in other articulations, including the ankles, knees, fingers, and wrists [34].

Gout's onset is often abrupt, characterized by acute and excruciating paroxysms of

pain. The affected joint becomes erythematous, distended, and exquisitely sensitive to

palpation. If not vigilantly managed, gout can evolve into a chronic ailment, marked by
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recurrent and increasingly debilitating flare-ups, potentially leading to progressive joint

degeneration [35] [36].

Nowadays, gout has firmly established itself as a significant worldwide health concern,

attracting focus due to its rising frequency, various associated metabolic conditions, and

elevated premature mortality [37]. It is found in 1-4% of the overall population. The global

occurrence of gout is on a gradual rise, primarily attributed to unhealthy dietary patterns,

insufficient physical activity, and the heightened prevalence of obesity [38][39].

Extensive clinical findings have highlighted a strong linkage between adhering to the

specified dietary patterns and the propensity for developing metabolic disorders related to

gout [40]. Research has demonstrated that favorable dietary patterns aimed at counteracting

hyperuricemia generally involve increased consumption of vitamins, fiber, and unsaturated

fatty acids. These patterns often incorporate suitable quantities of minerals and high-quality

protein, fostering a state of health conducive to enhancing systemic metabolism and

ameliorating disease conditions [35][41].

In the context of the impact of a vegetarian diet on gout symptoms, the scientific

information available is multifaceted. The effectiveness of this dietary approach hinges on the

specific composition of the diet, considering that certain plant-based foods also have elevated

purine content[42].

Soluble urate serves as an inflammatory trigger, spurring the maturation and

generation of interleukin (IL)-1β. This process significantly contributes to the initiation of

acute gout-related inflammation and lays the foundation for the enduring chronic

inflammatory ramifications associated with the ailment [43]. The deposition of urate crystals

is as well widely acknowledged as a signaling mechanism that triggers the recruitment of

innate immune cells [44]. Dietary choices exert notable influence over the overall

characteristics of the innate immune system. For instance, adhering to meat-centric patterns

results in a lasting inclination of the immune system toward a proinflammatory state [45].

Conversely, the vegetarian diet has been documented to deter systemic inflammation and

mitigate episodes of gouty inflammation [46].

Opting for a vegetarian diet holds the potential as a favorable dietary regimen that

addresses several pathways implicated in gout development. By adopting a vegetarian diet,

individuals steer clear of purine-rich meat and seafood, opting instead for increased

consumption of vegetables, whole grains, seeds, and nuts [47]. Among the potential
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approaches, the vegetarian strategy emerges as particularly advantageous, as evidenced by a

study conducted by Schmidt et al. In this study, the group adhering to a vegetarian diet

showcased the lowest serum uric acid levels, in comparison to individuals who consume

meat[48]. Also, numerous cross-sectional investigations have indicated that individuals

adhering to a lacto-ovo vegetarian diet typically exhibit lower uric acid levels compared to

those following nonvegetarian dietary habits [49][50].

Polyphenols present in plant-based foods possess the capability to potentially diminish

uric acid levels through the inhibition of xanthine oxidase activities and the augmentation of

uric acid excretion [51]. Based on research, adopting a vegetarian diet led to a significant 93%

reduction in the risk of uric acid crystallization in comparison to the conventional diet.

Furthermore, vegetarian dietary patterns have demonstrated the capacity to diminish

accompanying conditions linked with gout, including hypertension, diabetes, and

cardiovascular ailments[52] [53] [54].

Vegetarian foods are as well naturally rich in vitamins such as vitamin C, vitamin A,

folate, and various B vitamins. Vitamins function as regulators of bodily processes, including

engagement in immune reactions, antioxidative functions, and redox processes. Research has

indicated that maintaining sufficient vitamin levels through supplements or incorporating

vitamin-enriched fruits and vegetables into one's diet emerges as a viable strategy for

addressing hyperuricemia and managing gout. Vitamins like vitamin A, vitamin E, and

vitamin C demonstrate advantageous impacts in combating oxidative stress and inflammation,

along with successfully reducing serum uric acid levels[55] [56].

Based on scientific findings, the inclusion of a vegetarian diet, abundant in dietary

fiber, presents an advantageous dietary approach for managing and preventing gout. This

strategy exhibits promise by exerting effects on multiple fronts, encompassing urate excretion,

inflammation modulation, promoting regular bowel movements, and the composition of gut

microbiota[57]. Scientific evidence confirms that a diet abundant in fiber swiftly alleviates the

inflammatory response mediated by urate crystals in a mouse model simulating gout [58].

5. Obesity

Obesity is one of the most common diseases among society in developed countries and

during the last 50 years has become one of the most important public health issues [59].

Body-mass-index (BMI; weight in kg/height in m²) and waist circumference are used as
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measurement tools for obesity screening. Both of them are also good predictors of health risk

[60]. There are a lot of diseases associated with obesity, such as diabetes, chronic kidney

disease, gastrointestinal diseases and cardiovascular diseases which result in shortening life

span [61][62].

The treatment of obesity has been discussed in various articles and is based on both

pharmacological and surgical procedures [63][64]. However, reducing daily calories intake

and lifestyle changes are still being considered the primary step in treatment [65]. The proper

diet combined with increased physical activity and behavior change is the most effective

approach to lose weight.

Vegetarian diets are significantly lower in energy [66]. Moreover, it contains less

cholesterol and the majority of its energy comes from carbohydrates rather than fat [67]. In a

5-year prospective research, which was conducted on 22,000 participants and monitored

different food patterns, omnivores (who eat meat and fish), gained more weight than

vegetarians [68]. Research shows that vegetarians average not only lower BMI (25,7kg/m²

compared to 28,8kg/m² for omnivores [69]), but also their serum lipid levels are favorable

[70]. The risk of developing Metabolic Syndrome (in which obesity plays an important role)

is smaller by around 50% than for people who use other diets. It affects waist circumference,

blood pressure, concentration of triglycerides and LDL. In addition, compared to the

Mediterranean Diet and DASH (Dietary Approaches to Stop Hypertension), vegetarian diets

show respectively 38% and 20% lower risk of cardiovascular diseases such as coronary heart

disease [71][72].

This healthy impact of diet is associated with improved nutrition and quality of food

and cut down such products as red and processed meat, which lead to an increased chance of

cardiovascular incidents, type II diabetes, and certain types of cancer, such as colorectal

cancer [73].

6. Conclusion

Many research studies have shown the positive effects of adopting a vegetarian diet,

making it a potent addition to first-line treatments. This dietary approach demonstrates

significant benefits in preventing various diseases, including hypertension, diabetes, and

obesity. By aiding in weight reduction, improving blood test indicators (such as LDL
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cholesterol and uric acid levels), and lowering the risk of disorder recurrence, it contributes to

maintaining good health. One of its notable advantages is its accessibility - it can be easily

implemented for all types of patients and isn't constrained by cost considerations.

Bibliography:

1. Hargreaves SM, Raposo A, Saraiva A, Zandonadi RP. Vegetarian Diet: An Overview
through the Perspective of Quality of Life Domains. Int J Environ Res Public Health.
2021 Apr 12;18(8):4067. doi: 10.3390/ijerph18084067. PMID: 33921521; PMCID:
PMC8069426.

2. Amato P.R., Partridge S.A. The New Vegetarians: Promoting Health and Protectting
Life. Springer; São Paulo, Brasil: 1989. The Origins of Modern Vegetarianism; pp. 1–
29.

3. John B Nezlek, Catherine A Forestell, Vegetarianism as a social identity, Current
Opinion in Food Science, Volume 33,2020, Pages 45-51,ISSN 2214-
7993,https://doi.org/10.1016/j.cofs.2019.12.005.

4. Rosenfeld DL. The psychology of vegetarianism: Recent advances and future
directions. Appetite. 2018 Dec 1;131:125-138. doi: 10.1016/j.appet.2018.09.011. Epub
2018 Sep 15. PMID: 30227184.

5. Francula-Zaninovic S, Nola IA. Management of Measurable Variable Cardiovascular
Disease' Risk Factors. Curr Cardiol Rev. 2018;14(3):153-163. doi:
10.2174/1573403X14666180222102312. PMID: 29473518; PMCID: PMC6131408.

6. Mahmood SS, Levy D, Vasan RS, Wang TJ. The Framingham Heart Study and the
epidemiology of cardiovascular disease: a historical perspective. Lancet. 2014 Mar
15;383(9921):999-1008. doi: 10.1016/S0140-6736(13)61752-3. Epub 2013 Sep 29.
PMID: 24084292; PMCID: PMC4159698.

7. Choi Y, Larson N, Steffen LM, Schreiner PJ, Gallaher DD, Duprez DA, Shikany JM,
Rana JS, Jacobs DR Jr. Plant-Centered Diet and Risk of Incident Cardiovascular
Disease During Young to Middle Adulthood. J Am Heart Assoc. 2021 Aug
17;10(16):e020718. doi: 10.1161/JAHA.120.020718. Epub 2021 Aug 4. PMID:
34344159; PMCID: PMC8475033.

8. Kwok CS, Umar S, Myint PK, Mamas MA, Loke YK. Vegetarian diet, Seventh Day
Adventists and risk of cardiovascular mortality: a systematic review and meta-analysis.
Int J Cardiol. 2014 Oct 20;176(3):680-6. doi: 10.1016/j.ijcard.2014.07.080. Epub 2014
Aug 4. PMID: 25149402.

9. Sacks FM, Lichtenstein AH, Wu JHY, Appel LJ, Creager MA, Kris-Etherton PM,
Miller M, Rimm EB, Rudel LL, Robinson JG, Stone NJ, Van Horn LV; American
Heart Association. Dietary Fats and Cardiovascular Disease: A Presidential Advisory
From the American Heart Association. Circulation. 2017 Jul 18;136(3):e1-e23. doi:

https://www.google.com/url?q=https://doi.org/10.1016/j.cofs.2019.12.005&sa=D&source=docs&ust=1692201847822525&usg=AOvVaw0v9Wz11oz8vENtkm5aNvJ2


152

10.1161/CIR.0000000000000510. Epub 2017 Jun 15. Erratum in: Circulation. 2017
Sep 5;136(10 ):e195. PMID: 28620111.

10. Kahleova H, Levin S, Barnard ND. Vegetarian Dietary Patterns and Cardiovascular
Disease. Prog Cardiovasc Dis. 2018 May-Jun;61(1):54-61. doi:
10.1016/j.pcad.2018.05.002. Epub 2018 May 22. PMID: 29800598.

11. Yokoyama Y, Nishimura K, Barnard ND, Takegami M, Watanabe M, Sekikawa A,
Okamura T, Miyamoto Y. Vegetarian diets and blood pressure: a meta-analysis.
JAMA Intern Med. 2014 Apr;174(4):577-87. doi: 10.1001/jamainternmed.2013.14547.
PMID: 24566947.

12. Kahleova H, Levin S, Barnard N. Cardio-Metabolic Benefits of Plant-Based Diets.
Nutrients. 2017 Aug 9;9(8):848. doi: 10.3390/nu9080848. PMID: 28792455; PMCID:
PMC5579641.

13. Chiavaroli L, Nishi SK, Khan TA, Braunstein CR, Glenn AJ, Mejia SB, Rahelić D,
Kahleová H, Salas-Salvadó J, Jenkins DJA, Kendall CWC, Sievenpiper JL. Portfolio
Dietary Pattern and Cardiovascular Disease: A Systematic Review and Meta-analysis
of Controlled Trials. Prog Cardiovasc Dis. 2018 May-Jun;61(1):43-53. doi:
10.1016/j.pcad.2018.05.004. Epub 2018 May 26. PMID: 29807048.

14. Ammirati AL. Chronic Kidney Disease. Rev Assoc Med Bras (1992). 2020 Jan
13;66Suppl 1(Suppl 1):s03-s09. doi: 10.1590/1806-9282.66.S1.3. PMID: 31939529.

15. Centers for Disease Control. Chronic Kidney Disease in the United States. [(accessed
on 23 February 2021)];2021 Available online:
https://www.cdc.gov/kidneydisease/pdf/Chronic-Kidney-Disease-in-the-US-2021-
h.pdf

16. Renke M, Parszuto J, Rybacki M, Wołyniec W, Rutkowski P, Rutkowski B et al.
Przewlekła choroba nerek – istotne informacje dla lekarza medycyny pracy.
Medycyna Pracy. 2018;69(1):67-75. https://doi.org/10.13075/mp.5893.00624

17. Charles C, Ferris AH. Chronic Kidney Disease. Prim Care. 2020 Dec;47(4):585-595.
doi: 10.1016/j.pop.2020.08.001. Epub 2020 Sep 25. PMID: 33121630.

18. Webster AC, Nagler EV, Morton RL, Masson P. Chronic Kidney Disease. Lancet.
2017 Mar 25;389(10075):1238-1252. doi: 10.1016/S0140-6736(16)32064-5. Epub
2016 Nov 23. PMID: 27887750.

19. Nehus E. Obesity and chronic kidney disease. Curr Opin Pediatr. 2018 Apr;30(2):241-
246. doi: 10.1097/MOP.0000000000000586. PMID: 29346138.

20. Harada R, Hamasaki Y, Okuda Y, Hamada R, Ishikura K. Epidemiology of pediatric
chronic kidney disease/kidney failure: learning from registries and cohort studies.
Pediatr Nephrol. 2022 Jun;37(6):1215-1229. doi: 10.1007/s00467-021-05145-1. Epub
2021 Jun 6. PMID: 34091754.

21. Drawz P, Rahman M. Chronic kidney disease. Ann Intern Med. 2015 Jun
2;162(11):ITC1-16. doi: 10.7326/AITC201506020. PMID: 26030647.

22. Akchurin OM. Chronic Kidney Disease and Dietary Measures to Improve Outcomes.
Pediatr Clin North Am. 2019 Feb;66(1):247-267. doi: 10.1016/j.pcl.2018.09.007.
PMID: 30454747; PMCID: PMC6623973.

23. Liu HW, Tsai WH, Liu JS, Kuo KL. Association of Vegetarian Diet with Chronic
Kidney Disease. Nutrients. 2019 Jan 27;11(2):279. doi: 10.3390/nu11020279. PMID:
30691237; PMCID: PMC6412429.

24. Moe SM, Zidehsarai MP, Chambers MA, Jackman LA, Radcliffe JS, Trevino LL,
Donahue SE, Asplin JR. Vegetarian compared with meat dietary protein source and

https://www.google.com/url?q=https://www.cdc.gov/kidneydisease/pdf/Chronic-Kidney-Disease-in-the-US-2021-h.pdf&sa=D&source=docs&ust=1692202599245920&usg=AOvVaw2W9yRE9BM5r0H2jnlTP6xb
https://www.google.com/url?q=https://www.cdc.gov/kidneydisease/pdf/Chronic-Kidney-Disease-in-the-US-2021-h.pdf&sa=D&source=docs&ust=1692202599245920&usg=AOvVaw2W9yRE9BM5r0H2jnlTP6xb
https://www.google.com/url?q=https://doi.org/10.13075/mp.5893.00624&sa=D&source=docs&ust=1692202599247994&usg=AOvVaw2GUWr9AR1mtVIG_7NnlVKs


153

phosphorus homeostasis in chronic kidney disease. Clin J Am Soc Nephrol. 2011
Feb;6(2):257-64. doi: 10.2215/CJN.05040610. Epub 2010 Dec 23. PMID: 21183586;
PMCID: PMC3052214.

25. Kramer H. Diet and Chronic Kidney Disease. Adv Nutr. 2019 Nov
1;10(Suppl_4):S367-S379. doi: 10.1093/advances/nmz011. PMID: 31728497; PMCID:
PMC6855949.

26. Lin CK, Lin DJ, Yen CH, Chen SC, Chen CC, Wang TY, Chou MC, Chang HR, Lee
MC. Comparison of renal function and other health outcomes in vegetarians versus
omnivores in Taiwan. J Health Popul Nutr. 2010 Oct;28(5):470-5. doi:
10.3329/jhpn.v28i5.6155. PMID: 20941898; PMCID: PMC2963769.

27. Gluba-Brzózka A, Franczyk B, Rysz J. Vegetarian Diet in Chronic Kidney Disease-A
Friend or Foe. Nutrients. 2017 Apr 10;9(4):374. doi: 10.3390/nu9040374. PMID:
28394274; PMCID: PMC5409713.

28. Parker HW, Vadiveloo MK. Diet quality of vegetarian diets compared with
nonvegetarian diets: a systematic review. Nutr Rev. 2019 Mar 1;77(3):144-160. doi:
10.1093/nutrit/nuy067. PMID: 30624697.

29. Anna V. Mollsten, Gisela G. Dahlquist, Eva-Lena Stattin, Susanne Rudberg; Higher
Intakes of Fish Protein Are Related to a Lower Risk of Microalbuminuria in Young
Swedish Type 1 Diabetic Patients . Diabetes Care 1 May 2001; 24 (5): 805–810.
https://doi.org/10.2337/diacare.24.5.805

30. Jing Z, Wei-Jie Y. Effects of soy protein containing isoflavones in patients with
chronic kidney disease: A systematic review and meta-analysis. Clin Nutr. 2016
Feb;35(1):117-124. doi: 10.1016/j.clnu.2015.03.012. Epub 2015 Apr 1. PMID:
25882339.

31. Smith EU, Díaz-Torné C, Perez-Ruiz F, March LM. Epidemiology of gout: an
update. Best Pract Res Clin Rheumatol. 2010;24:811–827.
doi: 10.1016/j.berh.2010.10.004.

32. Alvarez-Lario, B.; Macarron-Vicente, J. Uric acid and
evolution. Rheumatology 2010, 49, 2010–2015.

33. Fenando A, Rednam M, Gujarathi R, et al. Gout. [Updated 2022 Dec 27]. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 Jan-.

34. Taylor W.J., Fransen J., Jansen T.L., Dalbeth N., Schumacher H.R., Brown M.,
Louthrenoo W., Vazquez-Mellado J., Eliseev M., McCarthy G., et al. Study for
Updated Gout Classification Criteria: Identification of Features to Classify
Gout. Arthritis Care Res. 2015;67:1304–1315. doi: 10.1002/acr.22585.

35. Desai J., Steiger S., Anders H.-J. Molecular Pathophysiology of Gout. Trends Mol.
Med. 2017;23:756–768. doi: 10.1016/j.molmed.2017.06.005.

36. Chhana A, Dalbeth N. Structural joint damage in gout. Rheum Dis Clin North
Am. 2014 May;40(2):291-309.

37. Dehlin, M.; Jacobsson, L.; Roddy, E. Global epidemiology of gout: Prevalence,
incidence, treatment patterns and risk factors. Nat. Rev. Rheumatol. 2020, 16, 380–
390.

38. Kuo C.F., Grainge M.J., Zhang W., Doherty M. Global epidemiology of gout:
prevalence, incidence and risk factors. Nat Rev Rheumatol. 2015;11(11):649–662.

39. Roddy E, Choi HK. Epidemiology of gout. Rheum Dis Clin N Am. 2014;40:155–175.
doi: 10.1016/j.rdc.2014.01.001.



154

40. Belanger MJ, Wee CC, Mukamal KJ, Miller ER, Sacks FM, Appel LJ, Shmerling RH,
Choi HK, Juraschek SP. Effects of dietary macronutrients on serum urate: results from
the OmniHeart trial. Am J Clin Nutr. 2021 Jun 1;113(6):1593-1599. doi:
10.1093/ajcn/nqaa424. PMID: 33668058; PMCID: PMC8168362.

41. Rai, S.K.; Fung, T.T.; Lu, N.; Keller, S.F.; Curhan, G.C.; Choi, H.K. The Dietary
Approaches to Stop Hypertension (DASH) diet, Western diet, and risk of gout in men:
Prospective cohort study. BMJ 2017, 357, j1794.

42. Yang, Y.; Piao, W.; Huang, K.; Fang, H.; Ju, L.; Zhao, L.; Yu, D.; Ma, Y. Dietary
Pattern Associated with the Risk of Hyperuricemia in Chinese Elderly: Result from
China Nutrition and Health Surveillance 2015–2017. Nutrients 2022, 14, 844.

43. Jakše, Boštjan, Barbara Jakše, Maja Pajek, and Jernej Pajek. 2019. "Uric Acid and
Plant-BasedNutrition" Nutrients 11, no. 8: 1736. https://doi.org/10.3390/nu11081736

44. Crișan T.O., Cleophas M.C.P., Oosting M., Lemmers H., Toenhake-Dijkstra H., Netea
M.G., Jansen T.L., Joosten L.A.B. Soluble uric acid primes TLR-induced
proinflammatory cytokine production by human primary cells via inhibition of IL-
1Ra. Ann. Rheum. Dis. 2016;75:755–762. doi: 10.1136/annrheumdis-2014-206564.

45. Saltiel A.R., Olefsky J.M. Inflammatory mechanisms linking obesity and metabolic
disease. J. Clin. Investig. 2017;127:1–4. doi: 10.1172/jci92035.

46. Yokose C., McCormick N., Lu N., Joshi A.D., Curhan G., Choi H.K. Adherence to
2020 to 2025 Dietary Guidelines for Americans and the Risk of New-Onset Female
Gout. JAMA Intern. Med. 2022;182:254–264. doi: 10.1001/jamainternmed.2021.7419.

47. Chiu TH, Huang HY, Chiu YF, Pan WH, Kao HY, Chiu JP, et al. Taiwanese
vegetarians and omnivores: dietary composition, prevalence of diabetes and IFG.
PLoS One 2014;9:e88547.

48. Schmidt, J.A.; Crowe, F.L.; Appleby, P.N.; Key, T.J.; Travis, R.C. Serum Uric Acid
Concentrations inMeat Eaters, Fish Eaters, Vegetarians and Vegans: A Cross-
Sectional Analysis in the EPIC-OxfordCohort. PLoS ONE 2013

49. Siener, R., Hesse, A. The effect of a vegetarian and different omnivorous diets on
urinary risk factorsfor uric acid stone formation. Eur J Nutr 42, 332–337 (2003).
https://doi.org/10.1007/s00394-003- 0428-0

50. Chiu THT, Liu CH, Chang CC, Lin MN, Lin CL. Vegetarian diet and risk of gout in
two separateprospective cohort studies. Clin Nutr. 2020 Mar;39(3):837-844. doi:
10.1016/j.clnu.2019.03.016. Epub2019 Mar 27. PMID: 30955983

51. Mehmood A, Zhao L, Wang C, Nadeem M, Raza A, Ali N, et al. Management of
hyperuricemia through dietary polyphenols as a natural medicament: a comprehensive
review. Crit Rev Food Sci Nutr 2017:1e23

52. Chuang SY, Chiu TH, Lee CY, Liu TT, Tsao CK, Hsiung CA, et al. Vegetarian diet
reduces the risk of hypertension independent of abdominal obesity and inflammation:
a prospective study. J Hypertens 2016;34:2164e71.

53. Chiu THT, Pan W-H, Lin M-N, Lin C-L. Vegetarian diet, change in dietary patterns,
and diabetes risk: a prospective study. Nutr Diabetes 2018;8:12. [20] Tonstad S,
Stewart K, Oda K, Batech M, Herring RP, Fraser GE. Vegetarian diets and incidence
of diabetes in the adventist health study-2. Nutr Metab Cardiovasc Dis 2013;23:292e9.

54. Crowe FL, Appleby PN, Travis RC, Key TJ. Risk of hospitalization or death from
ischemic heart disease among British vegetarians and nonvegetarians: results from the
EPIC-Oxford cohort study. Am J Clin Nutr 2013;97:597e603.



155

55. Wu J., Zhou Y., Hu H., Yang D., Yang F. Effects of β-carotene on glucose
metabolism dysfunction in humans and type 2 diabetic rats. Acta Mater.
Medica. 2022;1 doi: 10.15212/AMM-2021-0009.

56. Brzezińska O., Styrzyński F., Makowska J., Walczak K. Role of Vitamin C in
Prophylaxis and Treatment of Gout—A Literature Review. Nutrients. 2021;13:701.
doi: 10.3390/nu13020701.

57. Tanes, C.; Bittinger, K.; Gao, Y.; Friedman, E.S.; Nessel, L.; Paladhi, U.R.; Chau, L.;
Panfen, E.; Fischbach, M.A.; Braun, J.; et al. Role of dietary fiber in the recovery of
the human gut microbiome and its metabolome. Cell Host Microbe 2021, 29, 394–
407.e5.

58. Vieira, A.; Galvão, I.; Macia, L.; Sernaglia, M.; Vinolo, M.A.; Garcia, C.; Tavares,
L.P.; Amaral, F.A.; Sousa, L.; Martins, F.; et al. Dietary fiber and the short-chain fatty
acid acetate promote resolution of neutrophilic inflammation in a model of gout in
mice. J. Leukoc. Biol. 2017, 101, 275–284.

59. Bray GA, Frühbeck G, Ryan DH, Wilding JP. Management of obesity. Lancet. 2016
May 7;387(10031):1947-56. doi: 10.1016/S0140-6736(16)00271-3. Epub 2016 Feb 10.
PMID: 26868660.

60. Ashwell M, Gunn P, Gibson S. Waist-to-height ratio is a better screening tool than
waist circumference and BMI for adult cardiometabolic risk factors: systematic review
and meta-analysis. Obes Rev. 2012 Mar;13(3):275-86. doi: 10.1111/j.1467-
789X.2011.00952.x. Epub 2011 Nov 23. PMID: 22106927.

61. Prospective Studies Collaboration; Whitlock G, Lewington S, Sherliker P, Clarke R,
Emberson J, Halsey J, Qizilbash N, Collins R, Peto R. Body-mass index and cause-
specific mortality in 900 000 adults: collaborative analyses of 57 prospective studies.
Lancet. 2009 Mar 28;373(9669):1083-96. doi: 10.1016/S0140-6736(09)60318-4. Epub
2009 Mar 18. PMID: 19299006; PMCID: PMC2662372.

62. Berrington de Gonzalez A, Hartge P, Cerhan JR, Flint AJ, Hannan L, MacInnis RJ,
Moore SC, Tobias GS, Anton-Culver H, Freeman LB, Beeson WL, Clipp SL, English
DR, Folsom AR, Freedman DM, Giles G, Hakansson N, Henderson KD, Hoffman-
Bolton J, Hoppin JA, Koenig KL, Lee IM, Linet MS, Park Y, Pocobelli G, Schatzkin A,
Sesso HD, Weiderpass E, Willcox BJ, Wolk A, Zeleniuch-Jacquotte A, Willett WC,
Thun MJ. Body-mass index and mortality among 1.46 million white adults. N Engl J
Med. 2010 Dec 2;363(23):2211-9. doi: 10.1056/NEJMoa1000367. Erratum in: N Engl
J Med. 2011 Sep 1;365(9):869. PMID: 21121834; PMCID: PMC3066051.

63. Apovian CM, Aronne LJ, Bessesen DH, McDonnell ME, Murad MH, Pagotto U, Ryan
DH, Still CD; Endocrine Society. Pharmacological management of obesity: an
endocrine Society clinical practice guideline. J Clin Endocrinol Metab. 2015
Feb;100(2):342-62. doi: 10.1210/jc.2014-3415. Epub 2015 Jan 15. Erratum in: J Clin
Endocrinol Metab. 2015 May;100(5):2135-6. PMID: 25590212.

64. Angrisani L, Santonicola A, Iovino P, Formisano G, Buchwald H, Scopinaro N.
Bariatric Surgery Worldwide 2013. Obes Surg. 2015 Oct;25(10):1822-32. doi:
10.1007/s11695-015-1657-z. PMID: 25835983.

65. Ryan D, Heaner M. Guidelines (2013) for managing overweight and obesity in adults.
Preface to the full report. Obesity (Silver Spring). 2014 Jul;22 Suppl 2:S1-3. doi:
10.1002/oby.20819. PMID: 24961822.

66. Abdulla M, Andersson I, Asp NG, Berthelsen K, Birkhed D, Dencker I, Johansson CG,
Jägerstad M, Kolar K, Nair BM, Nilsson-Ehle P, Nordén A, Rassner S, Akesson B,
Ockerman PA. Nutrient intake and health status of vegans. Chemical analyses of diets



156

using the duplicate portion sampling technique. Am J Clin Nutr. 1981
Nov;34(11):2464-77. doi: 10.1093/ajcn/34.11.2464. PMID: 6272567.

67. Segasothy M, Phillips PA. Vegetarian diet: panacea for modern lifestyle diseases?
QJM. 1999 Sep;92(9):531-44. doi: 10.1093/qjmed/92.9.531. PMID: 10627874.

68. Rosell M, Appleby P, Spencer E, Key T. Weight gain over 5 years in 21,966 meat-
eating, fish-eating, vegetarian, and vegan men and women in EPIC-Oxford. Int J Obes
(Lond). 2006 Sep;30(9):1389-96. doi: 10.1038/sj.ijo.0803305. Epub 2006 Mar 14.
PMID: 16534521.

69. Tonstad S, Butler T, Yan R, Fraser GE. Type of vegetarian diet, body weight, and
prevalence of type 2 diabetes. Diabetes Care. 2009 May;32(5):791-6. doi:
10.2337/dc08-1886. Epub 2009 Apr 7. PMID: 19351712; PMCID: PMC2671114.

70. Tahreem A, Rakha A, Rabail R, Nazir A, Socol CT, Maerescu CM, Aadil RM. Fad
Diets: Facts and Fiction. Front Nutr. 2022 Jul 5;9:960922. doi:
10.3389/fnut.2022.960922. PMID: 35866077; PMCID: PMC9294402.

71. Kahleova H, Salas-Salvadó J, Rahelić D, Kendall CW, Rembert E, Sievenpiper JL.
Dietary Patterns and Cardiometabolic Outcomes in Diabetes: A Summary of
Systematic Reviews and Meta-Analyses. Nutrients. 2019 Sep 13;11(9):2209. doi:
10.3390/nu11092209. PMID: 31540227; PMCID: PMC6770579.

72. Kahleova H, Levin S, Barnard N. Cardio-Metabolic Benefits of Plant-Based Diets.
Nutrients. 2017 Aug 9;9(8):848. doi: 10.3390/nu9080848. PMID: 28792455; PMCID:
PMC5579641.

73. Guasch-Ferré M, Satija A, Blondin SA, Janiszewski M, Emlen E, O'Connor LE,
Campbell WW, Hu FB, Willett WC, Stampfer MJ. Meta-Analysis of Randomized
Controlled Trials of Red Meat Consumption in Comparison With Various Comparison
Diets on Cardiovascular Risk Factors. Circulation. 2019 Apr 9;139(15):1828-1845. doi:
10.1161/CIRCULATIONAHA.118.035225. PMID: 30958719.

Wkład autorski:

Konceptualizacja: KP, ZS, ŁM, AJ Pisanie: KP, ZS, AH, ŁM, Zarządzanie: KP, KK, ZS

Analiza formalna: BK, SW, AH, MZ Redakcja: KP, ŁM, KK Wizualizacja: MZ, BK, AJ, SW

Nadzór: KP, ZS, ŁM, AJ

Wszyscy autorzy przeczytali i zgodzili się z opublikowaną wersją manuskryptu.

Świadczenie o finansowaniu:
Brak finansowania.



157

Oświadczenie instytucjonalnej komisji rewizyjnej:
Nie dotyczy

Oświadczenie o świadomej zgodzie
Nie dotyczy

Oświadczenie o dostępności danych
Wszystkie dane dostępne w bibliografii.

Oświadczenie o konflikcie interesów
Brak konfliktu interesów.


