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Gout is a metabolic disorder, and one of the most common inflammatory arthritic conditions, caused by elevated
serum urate (SU). Gout prevalence is globally rising, partly due to global dietary changes and the growing older
adult population. Gout was known to affect people of high socioeconomic status. Currently, gout disproportionately
affects specific population subgroups that share distinct racial and ethnic backgrounds. While genetics may predict
SU levels, nongenetic factors, including diet, cultural traditions, and social determinants of health (SDOH), need to
be evaluated to optimize patient treatment outcomes. A cultural assessment may inform the development of
culturally tailored dietary recommendations for patients with gout. Causal and association studies investigating the
interaction between diet, genetics, and gout, should be cautiously interpreted due to the lack of reproducibility in
different racial groups. Optimal gout management could benefit from a multidisciplinary approach, involving

pharmacists and nurses.
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| 1. Introduction

Gout is a metabolic disorder, and one of the most common inflammatory arthritic conditions worldwide, caused by
persistent hyperuricemia. Developing gout is multifactorial, ushering in different methodological approaches to
ascertain the risk factors associated with developing hyperuricemia and gout. Despite substantial advancement in
understanding the biological basis of gout, it remains one of the most poorly managed chronic conditions in
healthcare. Uncontrolled gout is associated with a poor quality of life, joint damage, an increase in missed days of

work, and a higher utilization of the healthcare system resources L2l

Gout is a chronic inflammatory condition caused by persistent hyperuricemia, leading to the formation and
deposition of monosodium urate crystals into and around the distal joints. The development of hyperuricemia and
gout is heterogenous, and, therefore, different research approaches are needed to identify and quantify the distinct
risk factors in the pathogenesis of both conditions. For example, the Mendelian Randomization (MR) approach
provides a pathway to ascertain causality, exploiting the natural randomization of allele causal disease. However,
this approach is not without limitations, possibly due to the pleiotropic effect of the selected instrumental variables
4l As gout continues to disproportionately affect non-EUR populations, there is a growing need to increase the
representation of minorities in genetic research and cross-validation of genetic findings in multiple populations. To
that end, it recognized that developing hyperuricemia and gout is a multifactorial process founded in genetics and

modulated by epigenetic factors, including medications, lifestyle factors, diet, and the potential interactions
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between all of them. While genetic polymorphisms in ABCG2 and SLC2A9 remain two of the most significant

signals in developing hyperuricemia and gout across different populations, evaluating nongenetic factors across

selected populations through a cultural lens is an adjunct approach to further stratify hyperuricemia and gout risk

and optimize gout management. This encompassing approach could be a valuable tool for gout patients with

strong cultural identities and distinct racial or ethnic backgrounds. A summary of the major genes associated with

regulating uric acid in humans is listed in Table 1.

Gene

ABCG2

GCKR

LRRCI16A

PDZK1

SLC2A9

SLC16A9

SLC17A1

SLC22A11

SLC22A12

Table 1. Summary of major urate regulation genes.

Protein

ATP binding cassette
subfamily G member
2: ABCG2

Glucokinase regulator

Capping protein
regulator and myosin
1 linker 1: CARMIL1

PDZK domain-
containing scaffolding
protein

Solute carrier family 2
member 9: GLUT9

Solute carrier family
16 member 9: MCT9

Solute carrier family
17 member 1: NPT1

Solute carrier family
22 member 11: OAT4

Solute carrier family
22 member 12:
URAT1

Possible Functions

Regulating renal and gut excretion of urate. Gene polymorphisms are
strongly linked to urate underexcretion and the risk of early-onset gout
in men. Genetic polymorphisms may also influence the therapeutic
response to allopurinol and other statin medications.

Regulatory protein that inhibits glucokinase in the liver and pancreatic
islet cells by forming an inactive complex with the enzyme. Gene
polymorphisms are associated with fasting glucose, maturity-onset
type-2 diabetes, hyperuricemia, and gout.

Cytoskeleton-associated protein. Gene polymorphisms are associated
with urate concentrations and gout subtypes.

Mediates the localization of cell surface proteins and plays a critical
role in cholesterol metabolism. Gene polymorphisms are linked to
dyslipidemia, hyperuricemia, and gout.

Regulating renal uric acid reabsorption. Gene polymorphisms are
linked to the risk of gout in women.

Regulating monocarboxylic acid transporter. Gene polymorphisms are
linked to uric acid concentrations.

Sodium phosphate cotransporter. Gene polymorphisms are linked with
hyperuricemia and gout.

Urate reabsorption transporter. A target for some uricosuric drugs.
Gene polymorphisms are associated with hyperuricemia.

Uric acid reabsorption transporter. A major target for uricosuric drugs.
Gene polymorphisms are associated with hyperuricemia and gout.
Loss of function in the gene can also lead to hypouricemia.

| 2. Heritability of Urate Levels and Urate-Modifying Factors
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Twin studies have demonstrated that serum urate (SU) levels and hyperuricemia are genetically linked with
heritable estimates of 40 and 60%, respectively Bl While high SU levels are strongly predictive for developing
gout, not all hyperuricemia cases will result in gout, suggesting that gout is a trait influenced more by the
environmental factors than the inherited factors 2. This knowledge supports that many cases of gout could be
preventable. Furthermore, specific dietary and other social and behavioral factors could significantly influence SU
levels . For example, social lifestyle factors such as smoking and alcohol intake could decrease and increase SU
levels, respectively . Health and nutritional supplements (e.g., niacin, vitamin C, cherries, and fish oil) and
physical activity levels can further modulate SU concentrations and the prognostications of chronic hyperuricemia
(IO Certain medications may also affect SU levels, which warrants using or avoiding certain prescription drugs
in patients with gout when compelling indications persist 12, A summary of the effect of major dietary patterns and

lifestyle factors on uric acid levels and gout risk is listed in Table 2.

Table 2. Effect of dietary patterns and lifestyle factors on serum urate and gout risk management.

. . Serum . Gout
Diet/FoodI/Lifestyle Urate Incident Flare ACR 2020 1z References
Factor Gout > Recommendations
Level Risk
DASH diet l l l No recommendation [L4]i15][L6]
Mediterranean diet l l l No recommendation 7]
Ketogenic diet i No data  No data No recommendation (18]
ek l l l No recommendation [19][20]
products
Cherries l l l No recommendation [2](22]
[23][24][25]
Coffee l <+ l l No recommendation [26]
Tea T <4—» Nodata Nodata No recommendation [25](261(27]
High-fructose corn syrup Conditionally recommends [28]129]
(HFCS) limiting the intake of HFCS
Weight loss Condltlpnally recommends a [30][31]
weight loss program
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. . Serum . Gout
Diet/FoodI/Lifestyle Incident ACR 2020
Urate Flare A 31 References
Factor Level Gout Risk Recommendations
Physical exercise l No data  No data No recommendation iz
Smoking T i l No data No recommendation (32123341
an men
Alcohol Conditionally recommends [35][36][37]
limiting alcohol intake
<nall,
Vitamin B complex (B6- No data  No data No recommendation (28] L cohort
B12-Folic acid)
. Conditionally recommends [10][39][40]
Vitamin C <+ No data . d
against use ate
Fish Oilfomega-3-fatty l No data l No recommendation [L1]f4dl{42] _
acids A guide,

glossary, and checklist for clinicians. BMJ 2018, 362, k601.

5. Krishnan, E.; Lessov-Schlaggar, C.N.; Krasnow, R.E.; Swan, G.E. Nature versus nurture in gout:
tvdn sty .. Med 23.,499-504.

| 3.6l RISk did’Aecdltlration

6. Wilk, J.B.; Djousse, L.; Borecki, I.; Atwood, L.D.; Hunt, S.C.; Rich, S.S.; Eckfeldt, J.H.; Arnett,

Diefary hakis ars. @iy efSURIR! SEipagaRtshiadIgRss CfsaifupanwRiiar R g PP NIaDBIcHalaHY a-Fesaific

dielSRicREERIM, it apdoelidoe: ggensgEd4. Nonetheless, immigration or acculturation could significantly

impact the lifestyle and dietary habits of the same population groups [44][45][46] ' These changes could have
7. V_\(an , Y., Yan, S,; LJ,dC.,; qa,o, S, h\(1 J.. Wang, F.; Meng, D.; Han, 5 Wangl Y.; Miag, Z. Rhsk
significant’ effects on the individuals’ dverall Realth, ranglng from energy expenditure-related activitiés fo their gut
. fagtors forcgout d vel%) ed Lrom hygergr cemia In China: A five-year proseectl.\/e cohé)rt stu%%. :
microbiome. Iectlvea/, these changes’ could have a consequential |m[}/act on deVeloping cardiometabolic risk
Rheu a&ol. Int. 2013, 33, 705-710. . . _— o .

factors, including hyperuricemia and gout. Similarly, Filipinos living in the US were reported to have higher gout
Btad/aangl \AlevEirghneank . STiganetke sraokingsés astdicatied thwithPailippiuetiosugdésinig ksafnificitie rdene—
enwoutdde sulis tions tAE4E amoimginsey, ldeestoBiugl iiyprigiried mzhorg dRhemorai alsgyn 205k 5n et Ois-68uld
¥ BHER I BB E MR G BESh PR HEE T RN (2RISR Pt RIS K
"orGEAPIB: L df KRR SRR ORI HER B Sar e it BI5HE PHeTBIRZFARYAIER Sciviny™
assgig]i g%gvgg%\g{ﬁaﬁhré%kr%orggveé%oi%g I%rpeébr\)gci{e_naailéan the risk allele alone, especially among women 2Y.
Therefore, ascertaining the dietary and social lifestyle habits among distinct racial and ethnic groups could shed

1hahsRschgt ohRnCRzIBMRsE- Mr: JahdRiddgbndaomriskals MicRiehsss ¥nb: FstiRgod-Specific risk for
develdpiegngeRrtide s 2 Yol REEN s RInAIG iR GsSHRRIGRAN ALY Bro BOMbriskyiRaRd!sH iR dheot
preBEYRGIANSIIRA Iestiirin lhiliak E\Pevh iR N th2Qabraitel 4Bect on disease onset among immigrant

1999 amp, L.K.; Grainger, R.; Frampton, C.; Drake, J.; Hill, C.L. Effect of omega-three
supplementation on serum urate and gout flares in people with gout; a pilot randomized trial. BMC

| 2rGout Rislcand Health Beliefs

https://encyclopedia.pub/entry/27727 4/9



Role of Culture, Diet, Genetics in Gout Management | Encyclopedia.pub

1Revehmpinbl oyt Sersaseedly Copidldangheifende gl excdsdvd akibliplectessivptidr,geaiootriskdfdacidant>2,
Theghathamok @ fditantseydathasipp ederispiny Gapsighificanagedntdsaeconttiod stisdynBddtloAQit 20844eing a
selfd8flie@d disease; this ingrained perception of gout rendered specific dietary restrictions to be a widely accepted
1 DRSS S PR AT AR o s GRS SRATgRe R BEATE . TAB B fpmewerk
L e e AR P S i
BRSS! e ManSbmai 61 BT ARRRICEA WL ABD7APFA,FgtFons In owering U
dietary changes are often viewed as either a preventative or adjunct treatment approach for gout 141, Nonetheless,
lhe IHtaRELKetRd2n IR aFd RieRiBp MU BeiidMBiiolfe: did2adestiany hidagtParuhbowRRiospSrtunity that
couftePha0Bvdfafed YBRRhragk: JollPhrid- BinbrRARdRIMIRMHBilpicttdy eblRAREN A HIBE aRRF RUERI Qo
benafif M8 Whakad ol relividuptainihifeqyic MUtiRMS BO%hdldo 3B However, it should be recognized that

13:CPaR P BLalmIdPORSHE, NSiE iy SIIRNtet ARTORE. K1e RBPIRLOT Wil SemeRinggp tisadiiactilenaptiand
SUSERARYEIPEEIRITRATAE MRV BV IMEN SR R RBLIFAK S9SN 494 Shptid ideally be evaluated for

other comorbidities to garner the added benefits from dietary changes. This approach will allow for patient-centered
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mana%_ement of gout. On an .individual level, financial barriers, health insurance, health Iiteraci/ and access to
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