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Prevention of Comorbidity and Acute Attack of Gout by Uric Acid
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The object of this study was to evaluate the effect of uric acid lowering therapy in reducing
the new development of comorbidities and the frequency of acute attacks in gout
patients. We retrospectively reviewed patients who were diagnosed to have gout with at

least 3 yr of follow up. They were divided into 2 groups; 53 patients with mean serum uric
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acid level (SUA) < 6 mg/dL and 147 patients with mean sUA > 6 mg/dL. Comorbidities of

gout such as hypertension (HTN), type Il diabetes mellitus (DM), chronic kidney disease,
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cardiovascular disease (CVD) and urolithiasis were compared in each group at baseline and
at last follow-up visit. Frequency of acute gout attacks were also compared between the
groups. During the mean follow up period of 7.6 yr, the yearly rate of acute attack and
the new development of HTN, DM, CVD and urolithiasis was lower in the adequately
treated group compared to the inadequately treated group. Tight control of uric acid
decreases the incidence of acute gout attacks and comorbidities of gout such as HTN, DM,
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INTRODUCTION

Gout is a common disorder causing painful inflammatory ar-
thritis characterized by hyperuricemia. Hyperuricemia reflects
an enlarged body pool of uric acid and increases the risk of pre-
cipitation of monosodium urate crystals in joints, connective
tissue, and parenchymal organs including the kidneys (1). The
prevalence of gout is increasing in not only industrialized coun-
tries, but also in emerging countries (2, 3). Patients with gout
frequently have multiple comorbidities including hypertension
(HTN), type II diabetes mellitus (DM), cardiovascular disease
(CVD), chronic kidney disease (CKD), urolithiasis, hyperlipid-
emia and in combination known as the metabolic syndrome.
Treatment of gout with hypouricemic agent was reported to
prevent acute gout attacks in a retrospective study (4) and is ex-
pected to reduce the development of comorbidities (5) without
definite evidence. Furthermore previous study did not target
specific serum urate level.

We evaluated the effect of uric acid lowering therapy (ULT),
maintaining the serum urate level below 6.0 mg/dL, in reduc-
ing the new development of comorbidities, and the frequency
of acute attacks in gout patients.

MATERIALS AND METHODS

Patients
We retrospectively examined data of 200 patients who were di-
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agnosed to have gout and treated with hypouricemic agent for
at least 3 yr during the period from January 1996 to December
2012 in one rheumatology center. They were divided into 2 groups;
the adequately treated group consisted of 53 patients whose
mean serum uric acid level (sUA) < 6 mg/dL (2012 American
College of Rheumatology [ACR] uric acid treatment target [6])
and the inadequately treated group consisted of 147 patients
whose mean sUA > 6 mg/dL. The only female patient belonged
to the adequately treated group. The serum uric acid level was
measured at every outpatient visit at an average of 2 to 3 month
intervals (unless the patient refused or forgot) and the mean
uric acid level was calculated by using this value. The patients
were initially treated with allopurinol. After increasing the dos-
age to 400 mg and if the patients did not reach sUA < 6 mg/dL,
allopurinol was changed to febuxostat or benzbromarone. The
diagnosis of gout was based on the 1977 criteria proposed by
the ACR (7). Hypouricemic agent consisted of allopurinol (85%),
febuxostat (1%) and benzbromarone (4%).

Measurements

The characteristics of the patients in each group, including sex,
age, height, weight, body mass index (BMI), duration of gout
(calculated from first gout attack), duration of ULT (calculated
from the first date of starting ULT), presence of tophi, family his-
tory of gout, history of smoking or alcohol, medication posses-
sion ratio (MPR) and frequency of acute gout attack during fol-
low up period were collected through chart review. History of

pISSN 1011-8934
eISSN 1598-6357


http://crossmark.crossref.org/dialog/?doi=10.3346/jkms.2014.29.5.657&domain=pdf&date_stamp=2014-04-29

JKMS

Joo K, etal. » Uric Acid Lowering Therapy and Gout

comorbidities of gout such as HTN, type Il DM, CKD, CVD and
urolithiasis were investigated at baseline and at the last follow
up Vvisit.

Diagnosis of HTN was made if the patient was on anti-hyper-
tensive medication or if the patient showed continuous stage I
hypertension or above (SBP over 140 mmHg or DBP over 90
mmHg [JNC 7 guideline]). Diagnosis of DM was made if the pa-
tient was on oral hypoglycemic agent or insulin, if the patient
showed continuous elevation of fasting glucose above 126 mg/
dL or if HbAlc was over 6.5% (American Diabetes Association
2013 guidelines). CKD was defined as glomerular filtration rate
(GFR) less than 60 mL/min per 1.73 m? calculated by modifica-
tion of diet in renal disease (MDRD) formula. CVD consisted of
myocardial infarction (MI), angina, heart failure (HF) and cere-
brovascular disease. Diagnosis of urolithiasis was made if the
stone was visualized by computed tomography, intravenous
pyelogram or abdominal sonography or when confirmed by a
physician.

MPR was calculated by dividing the number of medication
consumed days by the number of total clinic follow up days and
converted into percentage. The MPR was dichotomized at 80%,
with MPR of < 80% considered non-adherence (8-10). Gout
flare was defined as an incidence with 3 or more of the follow-
ing criteria: any patient-reported warm joint, any patient-re-
ported swollen joint, patient-reported pain at rest of >3 (0-10
scale) intensity and patient-reported flare (11) or if directly di-
agnosed by a physician.

Statistical analysis

Statistical analysis was carried out using the Statistical Package
for the Social Sciences (version 19.0; SPSS, Inc., Chicago, IL, USA).
The Mann-Whitney U test and chi-square test was used to com-
pare the variables between the 2 groups. McNemar'’s test was
used to evaluate the treatment effects on the incidental comor-
bidities of gout in each group. A value of P < 0.05 was consid-
ered significant.

Ethics statement

This study was approved by the institutional review board of
Inha University Hospital (IRB No. 13-031). The board exempted
informed consent because it was a retrospective study with min-
imal risk.

RESULTS

Subject disposition and demographics

There was no significant difference in presence of tophi (19% vs
16%, P = 0.222), family history of gout (8% vs 7%, P = 0.242), smo-
king (40% vs 44%, P = 0.230), alcohol consumption (60% vs 73%,
P =0.112) and hypercholesterolemia (49% vs 54%, P = 0.502)
between the adequately treated group and the inadequately
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Table 1. Characteristics of patients in each group

Mean sUA <6 Mean sUA > 6

Parameters mg/dL mg/dL Pvalue*
n=>53 n=147
Male 52 (98) 147 (100) 0.095
Age (yr) 54 £13 44 £ 12 0.001
Weight (kg) 704 £9.9 76.0£11.9 0.003
Height (cm) 1676 £ 7.2 169.8 £ 6.0 0.032
BMI (kg/m?) 250+ 238 26.3 £33 0.001
Duration of gout (yr) 11571 121 £ 57 0.151
ULT duration (yr) 6.9 + 3.1 7.8+33 0.050
Tophi 10 (19) 24 (16) 0.222
Family history of gout 4 (8) 10(7) 0.242
Smoker 21 (40) 64 (44) 0.230
Alcohol 32 (60) 108 (73) 0.112
Hypercholesterolemia 26 (49) 80 (54) 0.502
Mean serum uric acid (mg/dL) 55+ 0.38 72+09 0.001
MPR (%) 94 £10 61 £ 27 0.001
MRP > 80% 49 (92) 43 (29) 0.001
Average frequency of acute attack 1£2 3+4 0.001
Yearly rate of acute attack 025+039 047 £053 0.001
Baseline hypertension 31 (58) 33 (22) 0.001
Baseline diabetes mellitus 4(8) 9 (6) 0.718
Baseline cardiovascular disease 12 (23) 8 (5) 0.001
Baseline urolithiasis 4(8) 5(@) 0.212
Baseline chronic kidney disease 21 (40) 26 (18) 0.001

*P value by Mann-Whitney U test or chi-square test. Values are presented as mean
+ SD or number (%). sSUA, serum uric acid; BMI, body mass index; ULT, uric acid low-
ering therapy; MPR, medication possession ratio.

treated group (Table 1). Patients in the adequately treated group
was older (54 + 13 yrvs 44 + 12 y1, P < 0.001), lighter (70.4 £ 9.9
kgvs 76.0 + 11.9 kg, P = 0.003), shorter (167.16 + 7.2 cm vs 169.8
+ 6.0 cm, P = 0.032) with lower BMI (25.0 + 2.8 kg/m®vs 26.3 +
3.3 kg/m?, P = 0.001). There was no significant difference in the
duration of gout (11.5 + 7.1 yr vs 12.1 + 5.7 yr, P=0.151) and
ULT duration (6.9 + 3.1 yr vs 7.8 + 3.3 yr, P = 0.050). The MPR
(94 £ 10% vs 61 + 27%, P < 0.001) and the percentage of patients
with MPR > 80% (92% vs 29%, P < 0.001) were both higher in
the adequately treated group. There was no difference in the
frequency of SUA measurement between the adequately and
inadequately treated group (35 + 15 vs 35 + 21, P = 0.718). In
the inadequately treated group, 81% (n = 119), 4.1% (n = 6) and
15% (n = 22) of the patients were treated with allopurinol, ben-
zbromarone and febuxostat respectively. In the adequately treat-
ed group, 96.2% (n = 51) and 3.8% (n = 2) of the patients were
treated with allopurinol and benzbromarone respectively. There
was no significant difference in the dosage of allopurinol be-
tween the adequately and inadequately treated group (257 +
98 mgvs 257 + 100 mg, P = 0.890).

Efficacy analysis

During the mean follow up period of 7.6 yr, the average frequen-
cy of acute attack and the yearly rate of acute attack were both
lower in the adequately treated group compared to the inade-
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Table 2. The number of patients with comorbidities of gout according to uric acid
level at baseline and at last follow up visit

SUA < 6 mg/dL SUA > 6 mg/dL
Comorbidities n=53 n=147
No. (%)  Pvalue* No. (%)  Pvalue*
Hypertension Baseline 31(68  0.063 33(22)  0.001
Lastvisit 36 (68) 71 (48)
Diabetes mellitus Baseline 4(8) 0.125 9(6) 0.001
Last visit 8 (15) 27 (18)
Cardiovascular disease Baseline 12(23)  0.250 8 (5) 0.004
Lastvisit ~ 15(28) 17 (12)
Urolithiasis Baseline 4 (8) 0.500 5(3) 0.001
Last visit 6 (11) 16 (11)
Chronic kidney disease* Baseline 21(40) 0.727 26 (18)  1.000
Lastvisit 19 (36) 27 (18)

*Pvalue by McNemar’s test comparing before and after uric acid lowering therapy.

quately treated group (1 + 2 vs 3 + 4, P < 0.001 and 0.25 + 0.39
vs 0.47 + 0.53, P < 0.001) (Table 1).

In the adequately treated group HTN increased from 58% to
68%, DM from 8% to 15%, CVD from 23% to 28%, urolithiasis
from 8% to 11% and 2 patients showed decrease in CKD stage
(Table 2). However, McNemar's test showed no significant in-
crease in incidence of HTN, DM, CVD, and urolithiasis or sig-
nificant decrease in incidence of CKD stage (Table 2).

In the inadequately treated group HTN increased from 22%
to 48% (P < 0.001), DM from 6% to 18% (P < 0.001), CVD from
5% to 12% (P = 0.004) and urolithiasis from 3% to 11% (P = 0.001).
McNemar’s test showed significant increase in incidence of each
comorbidity. Only 1 case showed increase in CKD stage (Table 2).

Age and the frequency of baseline HTN which could have in-
fluenced the CVD outcome were all higher in the adequately
treated group. However BMI was higher in the inadequately
treated group which could influence on the HTN, DM and CVD
state. Generalized estimating equation (GEE) analysis after ad-
justing for BMI also showed higher incidence of HTN and CVD
(P <0.001, P =0.002, respectively) in the inadequately treated
group. There was no difference in the DM outcome (P < 0.762).

DISCUSSION

Although the optimal uric acid level to be achieved with ULT has
been controversial (12-14), the 2012 ACR guideline and 2013
multinational evidence-based recommendations (15) recom-
mends the uric acid treatment target of < 6 mg/dL with ULT in
gout patients. Our study demonstrated that tight control of uric
acid decreased the development of acute gout attacks which
was correlated with the study by Shoji et al. (4). Patients with
high MPR of urate lowering agent consequently achieved mean
uric acid level of <6 mg/dL and effectively reduced the risk of
acute gout attacks. Theoretically serum is supersaturated for
monosodium urate at concentrations > 6.8 mg/dL at 37°C and
urate levels below this can be considered appropriate target for
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treatment (16).

Hyperuricemia is common in patients with HTN. Among pa-
tients with gout, 40% have hypertension (17, 18). Kanbay et al.
(19) reported significant reduction in blood pressure in hyper-
uricemic patients treated with allopurinol and Feig et al. (20)
reported reduction in blood pressure in adolescents with newly
diagnosed essential hypertension treated with allopurinol. Treat-
ment with xanthine oxidase inhibitor allopurinol may contrib-
ute to reduction in blood pressure. However, there is yet to be a
study on blood pressure in gout patients treated with allopuri-
nol. This study also showed no significant increase in the preva-
lence of HTN in the group tightly treated with ULT. However, in
the inadequately treated group there was a significant increase
in the prevalence of HTN after mean follow up period of 7.6 yr.
In this study 85% of patients were treated with allopurinol and
early treatment with allopurinol could have prevented the new
development of HTN.

Serum uric acid level increases with increasing hemoglobin
Alc (HbAlc) up to 6-6.9% and then decreases with a further in-
crease in HbAlc (21). Whether optimal management of gout
with ULT reduces the risk of future DM is unknown. The Finn-
ish diabetes prevention study, based on 557 overweight or obese
individuals with impaired glucose tolerance, reported that base-
line uric acid predicted the risk of diabetes after adjusting for
age, gender, blood pressure, BMI, triglyceride levels, baseline
creatinine, physical activity and dietary variables (P = 0.037)
(22). Choi et al. (23) reported that men with gout and high car-
diovascular risk are at risk of developing type II DM indepen-
dent of other known risk factors compared with men without
gout. Our study showed significant increase in prevalence of
DM in the inadequately treated group compared to the ade-
quately treated group at the end of follow up period. After ad-
justing for BMI, there was no significant difference in the inci-
dence of DM between the 2 groups. However, our study did not
include other risk factors for DM such as HDL cholesterol level
< 35 mg/dL, triglyceride level > 250 mg/dL, or family history of
DM.

This study showed significant increase in prevalence of CVD
in the inadequately treated group compared to the adequately
treated group. In vitro and animal studies suggest that uric acid
is a biologically active compound that can increase inflamma-
tory mediators such as monocyte chemoattractant protein-1 and
nuclear factor-kappa B (24) known to lead to vascular damage.
Framingham study (25) found 60% increased risk of coronary
artery disease among gout patients and Edwards (26) reported
that hyperuricemia is an independent risk factor for CVD. Hy-
peruricemia itself is associated with cardiovascular risk factors
such as HTN and DM. Allopurinol itself through its ability to re-
duce myocardial oxygen demand also appears to be beneficial
in patients with ischemic heart disease (27).

The most frequent type of gout-related-nephropathy is uroli-
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thiasis (10%-20%) and its prevalence is much higher than that
observed in the general population (28). In 1967, Yii and Gut-
man (29) investigated 1,258 patients with primary gout and re-
ported a 22% prevalence of urolithiasis, based on history of uro-
lithiasis during the course of gout. Shimizu et al. (30) reported
the prevalence of urolithiasis calculated from stone history was
16.2%. Our study showed urolithiasis prevalence of 11%. At base-
line, we included the patients who reported medical history of
urolithiasis. During the follow up period, we only included ra-
diologically proven urolithiasis or urolithiasis confirmed by a
physician. This could explain the lower prevalence of urolithia-
sis in our study. This study shows that strict control of uric acid
level below 6.0 mg/dL with ULT is beneficial in decreasing the
new development of urolithiasis.

Renal impairment is associated with hyperuricemia, which
also contributes to renal impairment. Zhu et al. (31) reported
that of the estimated 8.3 million Americans effected with gout,
71% had CKD greater than stage 2 (GFR < 60 mL/min per 1.73
m?), using 2007-2008 data from the National Health and Nutri-
tion Examination Survey. With increasing levels of sUA, there
were graded increases in the prevalence of CKD. In our study
there was a decrease in the frequency of CKD in the adequately
treated group from 21 to 19 patients and in the inadequately
treated group there was an increase from 26 to 27 patients. Al-
though there was no statistical difference in the adequately treat-
ed group, this shows that renal function can be recovered by in-
tensive ULT therapy.

The ideal MPR is 100% and good adherence is generally de-
fined as an MPR of 80% or higher. Gout is among the chronic
diseases with a low treatment adherence rate which is interest-
ingly lower in younger patients (32). In studies of pharmacy dis-
pensing gout medications, the percentage of patients with good
adherence ranged from 18% to 44% (33). In a comparative study
showing a 36.8% adherence rate among gout patients, patients
with HTN or type Il DM had higher rates of 72.3% and 65.4% re-
spectively (32). In our study 46% of patients showed good ad-
herence compared to 92% of patients in the adequately treated
group who showed good adherence. The patients in the ade-
quately treated group were also older, with higher prevalence of
HTN and DM at baseline which could have influenced the drug
adherence rate, in accordance with other studies.

The mean age of the patients in the adequately treated group
was higher than the age of the inadequately treated group. This
could explain the reason why higher percentage of patients in
the adequately treated group had HTN, DM, CVD, urolithiasis
and CKD compared to the inadequately treated group at base-
line. However, only HTN, CVD and CKD showed significant dif-
ference (P < 0.001) between the 2 groups at baseline (Table 1).

In conclusion, long term ULT maintaining the serum urate
level under 6 mg/dL leads to significant decrease in the inci-
dence of gout comorbidities such as HTN and CVD after ad-
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justing for BMI. New development of DM and urolithiasis tends
to decrease in the well-treated group despite the older age and
preexisting comorbidities. Tight control of uric acid also decreas-
es the development of acute gout attacks and can also poten-
tially lead to recovery of renal function. Prospective random-
ized study is needed to confirm these results, taking into con-
sideration other confounding factors for each comorbidity of
gout.

DISCLOSURE
The authors have no conflicts of interest to disclose.
ORCID

Kowoon Joo http://orcid.org/0000-0002-3517-5033
Seong-Ryul Kwon http://orcid.org/0000-0003-1262-2790
Mie-Jin Lim http://orcid.org/0000-0002-7405-8139
Kyong-Hee Jung http://orcid.org/0000-0002-5757-5775
Hoyeon Joo http://orcid.org/0000-0002-7648-5310

Won Park http://orcid.org/0000-0002-0004-8034

REFERENCES

1. Tarng DC, Lin HY, Shyong ML, Wang JS, Yang WC, Huang TP. Renal
function in gout patients. Am ] Nephrol 1995; 15: 31-7.
2. Smith EU, Diaz-Torné C, Perez-Ruiz F March LM. Epidemiology of gout:
an update. Best Pract Res Clin Rheumatol 2010; 24: 811-27.
.Zhu Y, Pandya BJ, Choi HK. Prevalence of gout and hyperuricemia in

w

the US general population: the National Health and Nutrition Exami-
nation Survey 2007-2008. Arthritis Rheum 2011; 63: 3136-41.

4. Shoji A, Yamanaka H, Kamatani N. A retrospective study of the relation-
ship between serum urate level and recurrent attacks of gouty arthritis:
evidence for reduction of recurrent gouty arthritis with antihyperurice-
mic therapy. Arthritis Rheum 2004; 51: 321-5.

. Stamp LK, Chapman PT. Gout and its comorbidities: implications for
therapy. Rheumatology (Oxford) 2013; 52: 34-44.

6. Khanna D, Fitzgerald JD, Khanna PP, Bae S, Singh MK, Neogi T, Pillin-

ger MH, Merill J, Lee S, Prakash S, et al. 2012 American College of Rheu-
matology guidelines for management of gout: part 1: systematic non-

o

pharmacologic and pharmacologic therapeutic approaches to hyperuri-
cemia. Arthritis Care Res (Hoboken) 2012; 64: 1431-46.

7. Wallace SL, Robinson H, Masi AT, Decker JL, McCarty D], Yii TE Pre-
liminary criteria for the classification of the acute arthritis of primary
gout. Arthritis Rheum 1977; 20: 895-900.

8. Riedel AA, Nelson M, Joseph-Ridge N, Wallace K, MacDonald P, Becker
M. Compliance with allopurinol therapy among managed care enroll-
ees with gout: a retrospective analysis of administrative claims. ] Rheu-
matol 2004; 31: 1575-81.

9. Sarawate CA, Brewer KK, Yang W, Patel PA, Schumacher HR, Saag KG,
Bakst AW. Gout medication treatment patterns and adherence to stan-
dards of care from a managed care perspective. Mayo Clin Proc 2006;
81: 925-34.

http://dx.doi.org/10.3346/jkms.2014.29.5.657



Joo K etal. * Uric Acid Lowering Therapy and Gout

JKMS

10. Solomon DH, Avorn J, Levin R, Brookhart MA. Uric acid lowering ther-
apy: prescribing patterns in a large cohort of older adults. Ann Rheum
Dis 2008; 67: 609-13.

. Gaffo AL, Schumacher HR, Saag KG, Taylor WJ, Dinnella J, Outman R,
Chen L, Dalbeth N, Sivera F, Vazquez-Mellado J, et al. Developing a pro-

1

—

visional definition of flare in patients with established gout. Arthritis
Rheum 2012; 64: 1508-17.

12. Schlesinger N, Schumacher HR Jr. Gout: can management be improved?
Curr Opin Rheumatol 2001; 13: 240-4.

13. Beutler AM, Rull M, Schlesinger N, Baker DG, Hoffman BI, Schumach-
er HR Jr. Treatment with allopurinol decreases the number of acute gout
attacks despite persistently elevated serum uric acid levels. Clin Exp Rheu-
matol 2001; 19: 595.

14. Emmerson BT. The management of gout. N Engl ] Med 1996; 334: 445-
51.

15. Sivera E Andrés M, Carmona L, Kydd AS, Moi J, Seth R, Sriranganathan
M, van Durme C, van Echteld I, Vinik O, et al. Multinational evidence-
based recommendations for the diagnosis and management of gout: in-
tegrating systematic literature review and expert opinion of a broad pan-
el of rheumatologists in the 3e initiative. Ann Rheum Dis 2014; 73: 328-
35.

16. Edwards NL. Management of hyperuricemia. In: Koopman WJ, editor.
Arthritis and allied conditions. 14th ed. Philadelphia: Lippincott Wil-
liams & Wilkins, 2001, p2314-28.

17. Annemans L, Spaepen E, Gaskin M, Bonnemaire M, Malier V, Gilbert T,
Nuki G. Gout in the UK and Germany: prevalence, comorbidities and
management in general practice 2000-2005. Ann Rheum Dis 2008; 67:
960-6.

18. Chen SY, Chen CL, Shen ML. Manifestations of metabolic syndrome as-
sociated with male gout in different age strata. Clin Rheumatol 2007; 26:
1453-7.

19. Kanbay M, Ozkara A, Selcoki Y, Isik B, Turgut E Bavbek N, Uz E, Akcay A,
Yigitoglu R, Covic A. Effect of treatment of hyperuricemia with allopuri-
nol on blood pressure, creatinine clearence, and proteinuria in patients
with normal renal functions. Int Urol Nephrol 2007; 39: 1227-33.

20. Feig DI, Soletsky B, Johnson R]. Effect of allopurinol on blood pressure
of adolescents with newly diagnosed essential hypertension: a random-
ized trial. JAMA 2008; 300: 924-32.

21. Choi HK, Ford ES. Haemoglobin Alc, fasting glucose, serum C-peptide

http://dx.doi.org/10.3346/jkms.2014.29.5.657

w

a1

(=3}

3

(==}

(=}

—_

N

and insulin resistance in relation to serum uric acid levels: the Third Na-
tional Health and Nutrition Examination Survey. Rheumatology (Ox-
ford) 2008; 47: 713-7.

. Niskanen L, Laaksonen DE, Lindstrom J, Eriksson JG, Keindnen-Kiu-

kaanniemi S, Ilanne-Parikka P, Aunola S, Himaldinen H, Tuomilehto J,
Uusitupa M. Serum uric acid as a harbinger of metabolic outcome in
subjects with impaired glucose tolerance: the Finnish Diabetes Preven-
tion Study. Diabetes Care 2006; 29: 709-11.

. Choi HK, De Vera MA, Krishnan E. Gout and the risk of type 2 diabetes

among men with a high cardiovascular risk profile. Rheumatology (Ox-
ford) 2008; 47: 1567-70.

. Kanellis ], Watanabe S, Li JH, Kang DH, Li P, Nakagawa T, Wamsley A,

Sheikh-Hamad D, Lan HY, Feng L, et al. Uric acid stimulates monocyte
chemoattractant protein-1 production in vascular smooth muscle cells
via mitogen-activated protein kinase and cyclooxygenase-2. Hyperten-
sion 2003; 41: 1287-93.

. Abbott RD, Brand EN, Kannel WB, Castelli WP. Gout and coronary heart

disease: the Framingham Study. ] Clin Epidemiol 1988; 41: 237-42.

. Edwards N. The role of hyperuricaemia in vascular disorders. Curr Opin

Rheumatol 2009; 21: 132-7.

. Rentoukas E, Tsarouhas K, Tsitsimpikou C, Lazaros G, Deftereos S, Va-

vetsi S. The prognostic impact of allopurinol in patients with acute myo-
cardial infarction undergoing primary percutaneous coronary interven-
tion. Int J Cardiol 2010; 145: 257-8.

. Scott R. Epidemiology of stone disease. Br ] Urol 1985; 57: 491-7.
.Yii T, Gutman AB. Uric acid nephrolithiasis in gout: predisposing factors.

Ann Intern Med 1967; 67: 1133-48.

. Shimizu T, Kitada H, Umeyama M, Hori H, Takasaki N. Novel evalua-

tion of nephrolithiasis as a complication of gout: a cross-sectional study
using helical computerized tomography. ] Urol 2013; 189: 1747-52.

. ZhuY, Pandya BJ, Choi HK. Comorbidities of gout and hyperuricemia in

the US general population: NHANES 2007-2008. Am ] Med 2012; 125:
679-87.el.

. Briesacher BA, Andrade SE, Fouayzi H, Chan KA. Comparison of drug

adherence rates among patients with seven different medical conditions.
Pharmacotherapy 2008; 28: 437-43.

33. Reach G. Treatment adherence in patients with gout. Joint Bone Spine

2011; 78: 456-9.

http://jkms.org 661



