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Abstract

Background. Goutis frequently accompanied by hypertension, obesity, and/or impaired glucose tolerance, which
are often complicated with heavy smoking and dietary violations, especially in male patients.

Objective. To determine the behavioral characteristics of gout patients that could impact the results of urate
lowering therapy.

Subjects and methods. The relationship between behavioral characteristics and results of urate lowering ther-
apy were investigated in 74 male gout patients of Chengdu Rheumatism Hospital. The results of treatment were
evaluated using serum uric acid contents before and after treatment, VAS pain score before and after treatment.
Behavioral characteristics for the last ten years (smoking status, daily volume of drinking water, etc.) were accessed
by means of retrospective survey.

Results. In gout patients with poor treatment response, serum uric acid at the beginning of the treatment was
already significantly lower (365.76 + 163.06 umol/L); this trend was also noted in a “slow progress” group, while
patients with higher serum uric acid before treatment had notably better response to urate lowering therapy.
During further analysis age negatively correlated with serum uric acid (r = -0.328; p = 0.002) and uric acid clear-
ance ratio (r=-0.299; p = 0.002).

In patients with uric acid clearance ratio above 40 % the prevalence of kidney diseases (stones or dysfunction) was
significantly lower compared to other groups. There was no significant influence of hypertension, diabetes mellitus,
fatty liver or hyperlipidaemia on uric acid clearance ratio (p > 0.05).

Amount of drinking water also influenced the serum uric acid clearance ratio. Bigger amount of patients in the
“fast progress” group (40.0 % compared to 30.44 and 25.0 %) tended to drink more water.

Conclusion. In most gout patients, serum uric acid levels before treatment acted as the reliable predictor of good
response to urate lowering therapy. Treatment response (serum uric acid clearance ratio) correlated positively
with the hyperuricemia and drinking sufficient amounts of water, negatively - with prolonged smoking (more than
10 years) and age.
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Peslome

O6ocHosaHue. [lodazpa yacmo conposoxcdaemcst 2unepmoHuell, oxcupeHuem U/uau HapyueHuem moaepaHmHo-
cMu K 2/110K03e, Komopble HepedKo 0CA0MHCHSAM Msidcénoe KypeHue U HapyweHusi NUMAaHusi, 0C06eHHO y nayueHmos
MYHCCKO20 NOA.

Lleav uccnedosanus: oyeHumb nogsedeHveckue Xapakmepucmuku nayueHmos ¢ nodazpotl, Komopwle M02ym no-
8/1USIMb HA pe3y/ibmamsl ypuko3ypu1eckol mepanuu.

Mamepuassi umemodsl. (8536 Mexcdy NogedeHHecKUMU XapaKkmepucmukamu U pesyasmamamu ypamocHuxcaroujei
mepanuu 6bL1a uccaedogaxay 74 nayueHmos c nodazpoti 8 peemamuyeckom cocnumade 2. YsHoy. Peayromamul neverus
OYeHUBAIUCH C UCNO1b3080HUEM COOEPHCAHUS MOHEBOLl KUCI0MbI 8 CbIBOPOMKe KpO8U 00 U Noc/e 1eHeHusl, No WKae
6os1e8b1x owyweHull do u nocse sneyeHus. [logedeHyueckue xapakmepucmuku 3a nociedHue decams em (cmamyc
KypeHusi, excedHesHblll 06beM numuegoli 800bl U m. 0.) 6bLIU OYeHEeHbl C NOMOWbI0 PempocneKmu8Ho20 0NPOCHUKA.
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Pe3ynbmambul. Y nayueHmoa ¢ nodazpoli, Komopble 0eMOHCMpUpo8a.u Heydos.1emaopumeibHbili omeem Ha Jeye-
HUe, CbIBOPOMOYHASI MOYe8dsl KUC/10ma 8 Hava/ie ieueHus 6blad 3HayumeabHo Hudxce (365,76 + 163,06 mkmoav/1);
ama meHdeHyus1 6bL1a Makice 6bl1a OmMeveHd 8 2pynne ¢ «MedJeHHbIM NPO2PECCOM», 8 MO 8PeMsl KaK NayueHmbl
¢ 60s1ee 8bICOKUM cOOepiicaHuem Mo4esoll KUC/A0mbl 8 Cbl8OPOMKe Kpo8u 00 JieueHUsl 0eMOHCMpUpo8aau 3aMemHo
Ayywuti omeem Ha mepanur. B xode dasnbHeliuwezo aHauza 803pacm ompuyameibHo KOppeauposas ¢ Cbl80POMOYHOU
Mouesoll kucaomoli (r =-0,328; p = 0,002) u kosgppuyueHmoM kaupeHca mo4egoll kucaomol (r=-0,299; p = 0,002).
Y nayuenmos c koagppuyuernmom kauperca mouesotl kucaomul 8biwte 40 % pacnpocmpanéHHocms 3a601e8aHUL No-
uek (KamHu uau ducgyHKkyust) 6bl1a 3HAUUMEALHO HUXCE NO CPABHEHUIO C Opy2uMU 2pyNnnamu. SHa4uUMo20 8/1UsIHUS
2unepmoHuU, caxapHozo duabema, ojicUpeHus neyeHu uau 2unepaunudemuu Ha kKo3gg@duyuenm KaupeHca Mo4esotl
Kucs0mbl ommeveHo He 6bl10 (p > 0,05).

Kosuuecmso numvegoli 800bl makice 84usl/10 HA KAUPEHC MO4e8ol KUCI0Mbl 8 CblBOpomke kpogu. boavuee kou-
yecmeo nayueHmos 8 2pynne «bvicmpozo npoepecca» (40,0 % no cpasHenuio ¢ 30,44 u 25,0 %) umeau mendeHyuro
nume 60/1buie 800bl.

3akawueHue. Y 601bwuHCMBa nayueHmos ¢ nodazpoli ypoeHuU Mouegoll KUC/A0Mmbl 8 Cbl80pOmMKe Kpoau 00 Je4eHUst
SA8ANAUCL HAOEHCHBLIM NPeIUKIMOPOM y0081emeopumeabH020 0meema Ha ypamocHuxcarouyto mepanuro. Omeem Ha
JseyeHue (koaggduyueHm KaupeHca MoYegoli KUC/0mbl 8 CbiBOPOMKe KPO8U) N0A0XCUMEALHO KOPPEAUpos8a € 2u-
nepypukemuetl u ynompeb.aeHuem docmamo4Ho20 KoAu4ecmad 800bl, 0MpuyameabHoO — ¢ 0AUMeAbHbIM KypeHUeM

(6osee 10 nem) u 8o3pacmonm.

Kawueswle caoea: nodazpa,ypamocr—tuofcamwaﬂ mepanus, KypeHue, movegds Kucsioma

Jnsa purupoBanus: Ysu /[, XKy I1., Tan B., Ixxken Y, Ommsinckas H.1O. [loBeieHuecKkrie 0CO6€HHOCTH NALMEHTOB C NOJATPOH U UX
BJIMSIHUE Ha pe3yJIbTaThl ypaTOCHWKatolel Tepanuu. Acta biomedica scientifica. 2021; 6(1): 13-17.doi: 10.29413 /ABS.2021-6.1.2.

INTRODUCTION

Gout is one of the most common rheumatic diseases
in the world, which affects about 1.14 % of the general
population in China, and from 1.4 to 2.5 % in other countries
with recent epidemiologic data suggesting that its incidence
is increasing [1, 2]. Clinical manifestations of gout include
osteoarthritis and associated inflammation as much as sys-
tem disorders linked to impaired purine metabolism, which
often lead to restricted mobility and significantly lower the
patients’ quality of life.

There is a direct link between the increase of serum
uric acid (UA) levels and the deposition of the large number
of monosodium urate crystals around the joints [1]. Serum
UA levels > 420 umol/L for men and > 360 umol/L for women
are still widely used as main diagnostic criteria.

The treatment of gout includes controlling the disease
by urate lowering therapy (xanthine oxidase inhibitor, allo-
purinol, etc.) [3, 4]. Additional surgical intervention is needed
in cases of gouty arthritis if there is cosmetic deformation
or functional disorder of joint.

Multiple studies have assessed the potential effect of
smoking on serum UA, either focusing on both serum UA
and smoking in the development of gout, or by assessing the
effect of smoking and/or serum urate as a secondary variable.
There is considerable observational evidence to suggest that
cigarette smoking lowers serum UA, however the results
have not been consistent, with many reports providing ev-
idence for the opposite effect, or no significant association
of smoking and serum UA [12].

In recent years, studies have shown that obesity, oxida-
tive stress, lifestyle and other general factors may also affect
the body’s uric acid levels, causing resistance to treatment [4].
Recent epidemiologic studies have shed some light on the
prognosis of hyperuricemia, but the large scale research
is still needed to access the relationship between the urate
lowering therapy, behavioral characteristics of gout patients,
cardiovascular risk and other comorbidities.

MATERIALS AND METHODS

Medical records of 74 male patients with gout were in-
cluded to the study. All patients were admitted to Chengdu
Rheumatism Hospital in 2019-2020. Patients satisfied the
preliminary criteria of gout and were prescribed with urate

lowering therapy. The study was performed in accordance
with the principles of the Declaration of Helsinki and ap-
proved by the Ethics Committee of Chengdu Rheumatism
Hospital. All participants provided written informed con-
sents.

Data collection. In all patients anthropometrical param-
eters were measured, including waist circumference, body
height and weight, body mass index (BMI). In addition,
blood pressure at systolic and diastolic phases, blood levels
of triglycerides, fasting serum glucose, and creatinine were
measured.

Serum UA was measured on the first day and after the
end of treatment by standard ELISA method. The progress
of UA clearance was calculated as (serum UA after treat-
ment) / (serum UA before treatment) and mean values was
32-33 % independent of age. In order to look further into
the reasons of better or worse UA clearance we divided
subjects into 4 groups:

Group 1-no progress, UA clearance ratio was negative;

Group 2 - very slow progress, UA clearance ratio — be-
low 30 %;

Group 3 - slow progress, UA clearance ratio — 30-40 %;

Group 4 - fast progress, UA clearance ratio — above 40 %.

Presence of fatty liver was detected by B-ultrasonog-
raphy, in some cases with additional MRI or liver biopsy.
The diagnosis of renal dysfunction was based on serum
creatinine and glomerular filtration rate (GFR); kidney stones
was detected by X-ray and B-ultrasonography.

Statistical analysis was conducted using IBM IPSS statis-
tics software (version 23, IBM Co., Armonk, NY, USA).

RESULTS

General characteristics of patients. A total of 74 male
patients with gout were included in this study. The mean
age of patients was 49.55 + 15.54 years, the mean weight
was 72.76 + 10.87 kg, the mean BMI was 25.97 + 3.43 kg/m?.
BMI data indicated that majority of patients were overweight
according to criteria of obesity by the World Health Organi-
zation. The mean serum UA level assessed at the first day
of treatment was 495.62 + 127.81 umol/L, mean serum UA
after treatment was 334.89 + 112.78. Fatty liver was described
in almost half of patients (45.94 %), total of 37.84 % of patients
had hypertension and 8.11 % had diabetes mellitus (DM).
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TREATMENT CONTROL

All patients were asked to access the level of pain
in joints according to VAS pain score before the treatment
start and after the last day of treatment. There was a weak
link between reported values before treatment and serum
UA (r=0.161; p=0.05), however, after treatment the majority
of patients reported significant improvement in pain which
was not linked to serum UA.

Therefore, it has been decided to use UA blood lev-
els on the first day and after the end of the treatment
as a control points for this paper. Average blood UA before
treatment was 493.09 + 96,95 umol/L, and after treatment —
334.89+90.93 umol/L; only in 13.51 % of all patients the lev-
els of serum UA after treatment was higher of equal to the
levels before treatment (Fig. 1).

After that, study groups were analyzed according
to the clearance ratio of serum UA. In the “no progress”
group mean serum UA at the beginning of the treatment
was already significantly lower compared to other groups
(365.76 + 163.06 umol/L); this trend was also noted in a“slow
progress”group, while those patients who had higher serum
UA before treatment was notably higher UA clearance ratio
in response to urate lowering therapy. During further anal-

ysis age negatively correlated with serum UA (r = -0.328,
p =0.002) and UA clearance ratio (r =-0.299, p = 0.002).

In patients with UA clearance ratio above 40 % the
prevalence of kidney diseases (stones or dysfunction) was
significantly lower compared to other groups. There was
no significant influence of hypertension, DM, fatty liver
or hyperlipidaemia on UA clearanceratio (p > 0.05). For more
details, see Table 1.

Further analysis leads to removing the first group
from the statistical analysis, because of the unuinifor-
mity of the response due to different outer factors.
In the remaining three groups, behavioral characteris-
tics were analyzed. In the “slow progress” group mean
serum UA was 485.5 + 115.87 umol/L before treatment,
and 392.45 + 92.86 umol/L after treatment; in the “average
progress”group it was equal to 533.36 + 102.28 umol/L before
treatment, and 341.31 + 62.06 umol/L after treatment; and in
the “fast progress” group — equal to 532.71 £ 106.61 pmol/L
before treatment, and 239.95 + 72.75 umol/L after treatment.

Groups were not statistically different in BMI or age.
The habit of smoking was reported less often in “fast prog-
ress” group but differences were not statistically significant.
However, after stratifying patients according to the length
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Fig. 1. Serum UA levels in study patients before (blue) and after (red) urate lowering treatment (umol/L)
Table 1

The prevalence of accompanying diseases and conditions in gout patients according to UA clearance ratio

Group 1 (no progress),
n=10

Group 2 (< 30 %),

Group 3 (30-40 %),
n=16

Group 4 (> 40 %),

n=23 n=25

UA base levels before

treatment, pmol/L 365.76 £ 163.06

BMI 26.47
Hypertension, % 40
Diabetes mellitus, % 0
Fatty liver, % 40
Hyperlipidaemia, % 10
Hepatic dysfunction 10
Renal dysfunction 20
Kidney stone 20

485.5 + 115.87

533.36 + 102.28 532.71 £ 106.61

26.01 25.89 25.79
52.17 31.25 28.0
8.69 6.25 12.0
43.49 50 48.0
39.13 25 16.0
4.35 18.75 8.0

34.78 37.5 20.0
17.39 31.25 8.0
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of smoking, it was found than smoking more than 10 years
was reported significantly less often in“fast progress”group.

Amount of drinking water also influenced the serum UA
clearance ratio. Bigger amount of patients in the “fast prog-
ress” group (40.0 % compared to 30.44 and 25.0 %) tended
to drink more water.

DISCUSSION

Poor response to urate lowering therapy in gout patients
became a real concern of many researchers. According to
the one of recent studies by Mu et al. [3], which was con-
ducted on 370 patients, patients with poor response to ULT
had younger age and higher proportion of obesity, as well
as higher baseline UA. Review by Graham et al. [5] dated 2018,
also stated that higher pre-treatment serum UA, younger age
of patients, higher BMl and/or total cholesterol was associated
with a decreased probability of achieving treatment success.

However, in those studies poor response was deter-
mined only by serum UA above 6 mg/dL after the end
of treatment, which rules out the cases where the initial
serum UA was not very high, or when it was high and lowered
gradually in response to treatment, but has not reached the
average values yet.

In our study, we used the rate of serum UA clearance
to access the effectiveness of urate lowering therapy (Fig. 2).
Higher baseline UA was associated with better response
to treatment and higher UA clearance, but it is interesting
to note that in group 3 and group 4 baseline serum UA
was almost the same (533.36 + 102.28 pmol/L compared
t0532.71 £ 106.61 umol/L) whereas the serum UA levels after
treatment were significantly different (341.31 £ 62.06 umol/L
compared to 239.95 + 72.75 pmol/L).

Many patients with gout have additional renal impair-
ment and others, because of hypertension or concomitant
disease states, are taking loop or thiazide diuretics [5]. The
influence of renal impairment and diuretics on the response
to ULT are therefore of considerable clinical interest.

Renal impairmentincreases the concentrations of serum
UA because the renal clearance of urate is reduced [6], as well
as the renal clearance of oxypurinol or other medicine, which

is cleared by the kidney. However, pharmacokinetic modeling
indicates a substantial increase in the dose of allopurinol that
is required for an adequate response in patients who are
taking concomitant thiazide or loop diuretics [7]. In addition
tothat, itisimportant to note that pre-treatment concentra-
tion of serum UA as well as the serum urate concentration
during treatment is higher in patients taking diuretics [8].

It is advised, that in patients who are prescribed with
concomitant diuretics the amount of ULT should be, on av-
erage, increased in order to achieve response. But as clinical
trials showed, percentage of responders to ULT is not influ-
enced statistically in patients with mild or moderate renal
impairment [9].

In our study patients with UA clearance ratio above 40 %
had significantly lower prevalence of renalimpairment (stones
or dysfunction) compared to other groups, which indicates
the independent role of kidneys in adequate ULT response
as there was no significant influence of hypertension, DM,
fatty liver or hyperlipidaemia on UA clearance ratio (p > 0.05).
However, the larger study needed to fully access the efficacy
of ULT, taking into account concomitant diuretic therapy and
its impact on serum urate concentrations during treatment.

Smoking is associated with some of the known risk factors
for gout, especially obesity and alcohol intake, but consensus
has yet to be reached as to the effect of smoking on serum
UA or gout risk in smokers. Study by Wang and Krishnan [10]
published in 2014 showed that after adjustment for age and
BMI, cigarette smoking was associated not with higher, but
with lower risk of gout. Later, Teng et al. [11] in a prospective
cohort study (63 247 participants) obtained the same results.

In our study, we did not find any association between
smoking status and response to ULT. However, after analyz-
ing the duration of smoking, we found that in patients who
reported smoking more than 10 years, UA clearance ratio
was significantly lower.

Those findings might be partially explained by the fact
that prolonged smoking may reduce serum UA independent-
ly to treatment [12]. Indeed, we found that serum UA levels
before treatment were significantly lower in patients who
reported smoking more than 10 years.
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Fig. 2. Mean, minimum and maximum values of serum UA in gout patients before treatment (BT) and after treatment (AT), umol/L, distributed
according to UA clearance ratio; group 1 — no progress (n = 10); group 2 — UA clearance ratio < 30 % (n = 23); group 3 - UA clearance
ratio 30-40 % (n = 16); group 4 — UA clearance ratio > 40 % (n = 25)
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As mentioned above, the initial levels of UA before treat-
ment may be a predictor of the response to ULT. Therefore,
prolonged smoking, gradually reducing the level of serum
UA, can thus affect the effectiveness of treatment.

Drinking sufficient amounts of water also may in-
fluence the effectiveness of treatment [13]. In our study,
drinking habit also influenced the serum UA clearance
ratio. Bigger amount of patients in the “fast progress”group
(40.0 % compared to 30.44 and 25.0 %) tended to drink
more water.

Itisimportant to note that this link is explained not only
by the serum UA increase due to dehydration, but via more
complex mechanisms as well, such as oxidative stress and
endothelial dysfunction.

Regardless the efficacy of ULT, previous observations
identify gout patients with comorbidities as likely to be pre-
scribed with the greater volume of pharmacological
treatment. Based on the notion that hiperuricemia alone
is insufficient to account for the impact of gout on the
development of metabolic syndrome, liver diseases and
other comorbidities, studying the behavioral characteristics
of patients before treatment could make the prescription
of drugs more precise, abiding recent inclination toward the
individual-based personalized medicine practices.
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