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Gout is a common form of inflammatory ar-
thritis, with an age-standardized global prev-
alence of 0.08 %, and is higher in developed
countries [1]. Gout is a crystal-deposition dis-
ease resulting from chronic elevation of serum
uric acid (SUA) above the saturation point for
monosodium urate. SUA is an independent risk
factor for insulin resistance (IR), cardiovas-
cular disease, metabolic-associated liver di-
sease, type 2 diabetes mellitus (T2DM), meta-
bolic syndrome (MS), and atherosclerosis [2, 3].
Drug treatment of gout focuses on treating
acute gout flares with anti-inflammatory drugs
and reducing SUA levels with urate-lowering
therapy [4].

Treatment of gout and T2DM is strategi-
cally similar: with gout, the goal is to achieve
a normal SUA level, with T2DM — normal-
ization of glycemia, a frequent combination of
these metabolic diseases requires taking into

account the effect of drug therapy on concomi-
tant diseases. For example, allopurinol and fe-
buxostat protected rats from fructose-induced
hyperinsulinemia and other manifestations of
MS [5, 6]. It is important to study the pleiotro-
pic effects that cause the possibility of the ef-
fect of hypoglycemic drugs on urate metabolism
and crystal-induced inflammation. Among such
substances, metformin (Met) stands out, vari-
ous not related to the direct impact on the level
of glycemia which predetermines wider possi-
bilities of using the drug, including a number
in gout patients.

Met, a first-line therapeutic agent for the
treatment of T2DM, is a biguanide synthetical-
ly derived from glucose-lowering herbal medi-
cines. Although its efficacy and safety in T2DM
have been known for decades, the molecular
mechanisms of Met remain under investiga-
tion. Studies have found that multiple modes
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of action are involved in the glucose-lowering
effect of Met [7]. As Met regulates cell metabo-
lism, proliferation, growth, and autophagy, it
might have disease-modifying effects in vari-
ous other conditions. Met has shown therapeu-
tic benefits in obesity, aging, cardiovascular
diseases, liver diseases, renal diseases, and
cancers [8]. Based on these findings, Met may
represent a suitable treatment for gout, even
considering that biguanide seems to lower SUA
levels via a not proven interference with the
purine pathway [9].

As compared to the current drugs used
in gout treatment, Met has the potential ad-
vantage of targeting multiple aspects of the
disease. That is, it inhibits inflammation, re-
duces hyperuricemia, and decreases the high
cardiovascular and metabolic risk characteris-
tic of gout patients [10].

The aim of the study is to investigate
the effect of metformin on serum urine acid
levels in gout patients with type 2 diabetes
mellitus.

MATERIALS AND METHODS

A retrospective analysis of medical records
was carried out on 208 patients > 18 years with
a diagnosis of gout and at least one year of fol-
low-up treatment in the rheumatology depart-
ment of the city hospital No. 28 (Kharkiv). All
patients included in the study had T2DM. The
survey was divided into 2 groups: Met group
(n = 107) — gout patients who received Met and
control group 2 (n = 101) — gout patients who
received other peroral hypoglycemic therapy.
The age of patients in the Met group — Me was
60 (58.72 + 9.73); in the control group — Me 61
(60.9 + 9.4), respectively. Patients received Met
at a daily dose of 1000—2500 mg.

Demographic information and lifestyle risk
factors were gathered from standard question-
naires. Drinking and smoking status was di-
vided into never drinking/smoking and past or
current drinking/smoking.

Waist circumference (WC) was measured
at the level of 1cm above the umbilicus. Weight
and height were measured with participants
wearing light clothing and no shoes. Body mass
index (BMI) was calculated as weight (kg) di-
vided by the square of height (meters).

Systolic and diastolic blood pressure was
measured three times with a sphygmomanom-
eter. The mean of the three records was used in
the analysis.

Following an overnight fast, blood was col-
lected by venipuncture and tested immediately
for glucose and glycohemoglobin A, (HDbA,).
Fasting plasma levels of glucose (FPG), serum
creatinine, and SUA levels were measured by
a biochemical autoanalyzer. The level of insulin
(IRI) was determined by the immuno-chemilu-
minescent method («ELISA» DRG Diagnostics,

USA). Homeostasis model assessment of insu-
lin resistance (HOMA-IR) was calculated by
the formula:

HOMA-IR = fasting insulin (pmol/L) X
x FPG (mmol/L) / 22.5
(Matthews et al. 1985).

Kidney function was assessed by serum
creatinine measurement. Glomerular filtra-
tion rate (eGFR) was estimated for each patient
using a standardized serum creatinine assay
and the Chronic Kidney Disease Epidemiology
Collaboration formula estimation by using
serum creatinine value [11]. Chronic kid-
ney disease (CKD) was defined as low eGFR
(i.e. <60 ml/min / 1.73 m?).

To evaluate the SUA lowering effect of
Met, we assessed SUA levels at baseline, SUA
change over one year, the proportion of patients
who reached the SUA target within one year,
and the dose of allopurinol at the SUA target.
The incidence of gout flares during the one year
of starting urate-lowering therapy was calcu-
lated by attributing the number of flares re-
ported during a consultation to the time since
the last consultation.

Data analyses were performed using STA-
TISTICA software version 10.0. P < 0.05 was
considered statistically significant. Continuous
variables in the present study were present-
ed as mean + standard deviation and medi-
ans (Me) [interquartile range]. Categorical
variables were expressed as a percentage (%).
Comparisons were conducted using one-way
analysis of variance (ANOVA) tests for continu-
ous variables, and chi-square tests for categori-
cal variables.
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Table 1
Baseline clinical and biochemistry parameters of the studied groups

Parameter Metf;(:lrr:ill:)%r oup Co?;rgll%tl'())up P value
Age, years 60 (58.7+9.7) 61 (60.9+9.4) 0.02
BMI, kg/m? 33.2+6.8 33.7+6.2 0.10
WC, cm 105.8 £16.3 105.4 +15.7 0.89
FPG, mmol/L 79+1.9 7.2+ 1.8 0,54
HbA , % T7+1.7 77+1.9 0,79
IRI, pmol/L 28.1+11.3 26.3+14.2 0.81
HOMA-IR 3.56+1.5 3.4+1.8 0.86
SUA, pmol/L 468.9 £ 61.9 480.9+ 71.8 0.68
eGFR, ml/min/1.73 m? Me 60 [50—70] Me 50 [44—66] 0.005
CKD, % 26.2 47.1 0.003
Monojitjlgﬂgf glsease 20.6 16.8 0.72
e e 476 495 0.78
POlygrzlg’gﬁl;)‘}liease 31.8 33.7 0.76
Alcohol use, % 44.9 47.7 0.67
Arterial hypertension, % 65.4 62.6 0.77
Kidney stones, % 3.7 4.7 0.73

Notes:

BMI, body mass index; WC, waist circumference; FPG, fasting plasma glucose; PPG, postprandial
plasma glucose; HbAlc, glycohemoglobinAlc; IRI, insulin; HOMA-IR, homeostatic model assess-
ment of insulin resistance; SUA, serum uric acid; eGFR, estimated glomerular filtration rate; CKD,

chronic kidney disease.

RESULTS AND THEIR DISCUSSION

Analysis of the baseline parameters in the
groups of gout patients showed that Met users
were somewhat younger and had better renal
function compared to non-Met users (Table 1).
Mean SUA levels at baseline in the groups were
(468.9 + 61.9) and (480.9 + 71.8) pmol/L, re-
spectively. The vast majority of patients in both
groups had more than two joints affected (79.4
and 83.2%, respectively). The drug of the choice
to start urate-lowering therapy in most cases was
allopurinol (98.1 and 98.0%, respectively). Febu-
xostat was used in 1.9 and 2.0%, respectively).

After one year, gout patients in the Met
group showed a significant decrease in SUA le-
vels from (468.9 + 61.9) to (318.7 + 44.9) pmol/L
(P < 0.0001). Within one year, 63.6 % of the
Met group had reached target SUA levels
(< 360.0 pmol/L) compared to 47.5 % in the
control group (P < 0.023).

The achievement of a significant decrease
in IRI fasting blood (from 28.1 [12.8; 49.2] to
19.1 [11.5; 45.8] pmol/L (P < 0.01), the HOMA-
IR (from 3.5 [1.7; 9.1] to 2.8 [1.4; 9.2] (P < 0.01)
in patients Met group. At the same time, the
hypouricemic effect of Met is not associated
with a decrease in blood pressure and weight
loss.

Retrospective analysis of gout patients us-
ing Met compared to patients in the control
group, showed that the use of a combination
of Met + allopurinol was significantly asso-
ciated with a lower incidence of gout attacks
(P < 0.01). The mean incidence of gout attacks
was 2.02 per year (95% CI (1.28-2.36)) in the
Met group and 4.00 per year (95 % CI (2.56—
5.42)) in the control group.

The mean daily dosages of allopurinol at
target for the Met group and control group

IIpobremu endoxpurnoi namosnoeii Ne4, 2022

63



Kniniuna endokpurosioeisn

did not differ significantly and amounted to
(258 = 120) and (246 + 110) mg, respectively.

In a large retrospective case-control study
in T2DM patients, increased A, levels but not
the use of antidiabetic drugs, lowered the risk
of incident gout [12]. However, concerning in-
sulin and sulfonylureas, Met appeared to lower
the adjusted odd ratio, even despite the lack of
a consistent association with the duration of
therapy. The small prospective study (n = 30)
was to evaluate the results of Met therapy dur-
ing 1 year of SUA metabolism and the clinical
course of gout with IR. The study showed that
Met therapy resulted in a decrease in SUA, in-
sulin, and the degree of IR. The hypouricemic
effect of Met was unrelated to renal SUA excre-
tion, and body weight. The authors hypothesize
that Met reduces the production of SUA in pa-
tients' tissue due to that inhibits the synthesis
of free fatty acids [9].

A small retrospective study found that
T2DM gout patients who used Met and allopu-
rinol had a significantly lower number of gout
attacks, compared to diabetic gout patients who
used allopurinol alone [13].

At the same time, F. Veenstra, L.M. Ver-
hoef, M. Opdam et al. did note observing a rele-
vant anti-inflammatory or SUA lowering effect
of Met during the first six months after star-
ting urate-lowering therapy in a real-world set-
ting [14]. The authors note that although these
effects of Met are supported by pharmacologi-
cal and empirical evidence, several contextual
factors can lead to a null effect when treating
gout patients in a real-world setting.

Met may be notably beneficial for long-term
treatment regimens as it is an old and widely
used drug, with two precious qualities: low cost
and excellent safety profile. Met is not likely to
cause hypoglycemia when used as a monother-
apy, and common adverse effects are relatively
mild and mainly represented by gastrointesti-
nal intolerance. A more serious but very rare
adverse effect is lactic acidosis, usually deter-
mined by drug misuse [15]. At any rate, a large
proportion of rheumatologic patients can cur-
rently benefit from the drug, e.g., those with
concomitant obesity and T2DM, two conditions
strongly associated with gout.

CONCLUSIONS

The use of a combination of metformin +
urate-lowering therapy (allopurinol) in gout
patients with type 2 diabetes mellitus allows
to achieve the target level of serum uric acid

(< 360 pmol/L) in 64 % of patients; helps to
reduce the severity of insulin resistance and
significantly associated with a lower incidence
of gout attacks.
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Treatment of gout and type 2 diabetes mellitus (T2DM) is strategically similar: with gout, the goal is to
achieve a normal serum urine acid (SUA) level (< 360 pmol/L), with T2DM — normalization of glycemia, a fre-
quent combination of these metabolic diseases requires taking into account the effect of drug therapy on con-
comitant diseases. As compared to the current drugs used in gout treatment, metformin (Met) has the potential
advantage of targeting multiple aspects of the disease. The study aims to investigate the effect of Met on SUA
levels in gout patients with T2DM.

Materials and methods. A retrospective analysis of medical records was carried out on 208 gout patients
with T2DM > 18 years with at least one year of follow-up treatment in the rheumatology department. The sur-
vey was divided into 2 groups: Met group (n = 107) — gout patients received Met (1000—2500 mg/daily) and
control group (n = 101) — gout patients received other peroral hypoglycemic therapy.

Results. Analysis of the baseline parameters in the groups of gout patients showed that Met users were
somewhat younger (60 (58.72 + 9.73) and 61 (60.9 + 9.4), respectively) (P < 0.02) and had better renal func-
tion ((Me 60 [50-70] and 50 [44—66], respectively) (P < 0,005) compared to non-Met users. The vast majority
of patients in both groups had more than two joints affected (79.4 and 83.2 %, respectively). The drug of the
choice to start urate-lowering therapy in most cases was allopurinol (98.1 and 98.0 %, respectively). After
one year, gout patients in the Met group showed a significant decrease in SUA levels from (468.9 + 61.9) to
(318.7 + 44.9) pmol/L (P < 0.0001). Within one year, 63.6 % of the Met group had reached target SUA levels
compared to 47.5 % in the control group (P < 0.023). The achievement of a significant decrease in fasting blood
IRI (from 28.1 [12.8; 49.2] to 19.1 [11.5; 45.8] pmol/L (P < 0.01), the HOMA-IR (from 3.5 [1.7; 9.1] to 2.8 [1.4; 9.2]
(P < 0.01) in patients Met group. The mean incidence of gout attacks was 2.02 per year (95 % CI (1.28-2.36))
in the Met group and 4.00 per year (95% CI (2.56—5.42)) in the control group (P < 0.01). The mean daily dos-
ages of allopurinol at target for the Met group and control group did not differ significantly and amounted to
(258 +£ 120) and (246 + 110) mg, respectively.

Conclusions: The use of a combination of metformin plus urate-lowering therapy (allopurinol) in gout pa-
tients with type 2 diabetes mellitus allows to achieve the target of serum urine acid level in 64 % of patients;
helps to reduce the severity of insulin resistance and significantly associated with a lower incidence of gout
attacks.

Keywords: gout, type 2 diabetes mellitus, urate-lowering therapy, metformin.
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FNMNOYPUKEMIYHUA EDEKT MET®OPMIHA
Y XBOPUX HA MOJATPY | LYKPOBUW OIABET 2 TUMY

Yepusaesa A. 0.2, Mukutiok M. P.!, Kapauennes IO. I.":
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M. Xapkie, Vkpaina;
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JlikyBanus mogarpu 1 mykposoro mgiabery (IIJI) 2 Tumy crparTeriuHo cxoske: IIPH II0Iarpl METOK JIIKYBAHHS
€ JIOCSITHEHHS ITIJILOBOr0 crupoBaTKoBOro piBHs ceuoBol kucsiotu (CK) (< 360 mrmoutw/in), mpu I/ 2 Tumy — Hop-
Mautidamis roikemii. Yacre moemHAaHHS ITUX MeTa0OIIYHUX 3aXBOPIOBAHb BUMAarae BpaxyBaHHs BILJIUBY MeIUKA-
MEHTO3HOI Tepamii Ha cymyTHI 3axBopioBanus. Cepes| cyJyacHUX Mpernaparis, 1[0 BUKOPHUCTOBYIOTHCS JIJIs JIKYBaH-
Ha nogarpu, merdopmin (Mer) mae moreHIiiiny mepesary. Mera HOCIiIKeHHS — 3 sICyBATH BILIUB MeT(OPMIHY
HA CHPOBATKOBUI PIBEHH CEYOBOI KUCJIOTH Y XBOPUX HA MOJATPY 3 I[yKPOBUM 1a0€TOM 2 THUILY.

Marepianu Ta metonu. [IpoBeeHo peTPOCIIEKTUBHUN aHAJI3 MeIUYHOI JoKyMeHTalii 208 XBopux Ha I10-
nmarpy 3 I1J] 2 Tumy crapie 18 pokiB 31 CTPOKOM CIIOCTEPEIKEHHSI Y PeBMATOJIOTYHOMY BIIIJIEHH] HEe MEHIIE 0]I-
Horo pory. HocmimxyBanux O0ysro momgiseHo Ha a8i rpynu: rpyna Mer (n = 107) — xBopl Ha mogarpy, sKki OTPUMY-
Basu jikyBauus Mer (1000-2500 mr/moby) Ta KouTposibHY rpymy (n = 101) — XBopl HaA HOAATPY, K1 OTPUMYBAJIA
IHIITY TTepopaJIbHY IIyKPO3HUKYIOUY TePAaIrio.

Pesynpratu. AHasiia JoC/IiKyBAHUX BUXTHUX [IApaMETPIB y Ipyliax MOKas3as, 1o XBopi rpymu Mer Oyiiu
nerrro mostomitumu (60 (58,72 + 9,73) ta 61 (60,9 + 9,4), Bigmosigao) (P < 0,02) Ta Maau Kpally HUPKOBY YHK-
mito (Me 60 [60-70] Ta 50 [44—66], Bigmosiguo) (P < 0,005) mopiBHAHO 3 IpyIlo KOHTPOJIo. BuximHi cepemmi
cupoBaTkoBl piBHI CK B mocimmxyBanux rpymnax cramosuiau (468,9 + 61,9) 1 (480,9 + 71,8) MKMOJIBL/JI, BIAIOBIIHO
(P <0,68). V nepeBaskHO1 O1IBIIIOCTI TIAITIEHTIB B 000X IpymHax OyJiu ypaskeHi 01bIie JBox cyriiodis (79,4 1 83,2 %,
Bigmosigwo). [Ipemaparom BuGOpy AJIs cTApPTy yPAT3HUIKYIOUOL Tepamii B OLIBIIOCTI BUIIAAKIB OYB AJIOILy PHHOJI
(98,11 98,0 %, BinmosigHo). Yepes pik crocTepeskeHHs y XBOpUX B rpyiri Mer crocrepirajocs sHa4YyIne SHUKEHHS
cupoBaTtroBoro pieus CK 3 (468,9 +61,9) mo (318,7 + 44,9) mrmounn/n (P < 0,0001). [Iporsarom pory 63,6 % xBopux
el TPYITN JIOCATIIN ILIhoBOTO crpoBaTkoBoro pieusa CK (< 360,0 MrMob/i1) 1TOpiBHSAHO 3 47,5 % y KOHTPOJIbHINI
rpymi (P < 0,023). V xBopux rpymnu Mer 6ys10 OOoCATHYTO 3Ha4yInoro sHmkeHHsa pisaa IPI (3 28,1 [12,8; 49,2]
1o 19,1 [11,5; 45,8] mrmouts/it (P < 0,01) ta ingexkcy HOMA-IR (3 3,5 [1,7; 9,1] mo 2,8 [1,4; 9,2] (P < 0,01). Cepenus
vacrora HamnamiB mogarpu craHosmia 2,02 ma pik (95 % I (1,28-2,36)) B rpymi Mer 1 4,00 Ha pik (95 % I
(2,56-5,42)) B koHTpOIBHIN TpyI, BiamosigHo (P < 0,01). Cepemubomo60Bi J03U aJIOMYyPUHOIY B JOCIIIMKYBAHUX
rpymax ICTOTHO He Binpi3Hsucs 1 craHoBuiu (258 + 120) 1 (246 + 110) mr, BIAIIOBiTHO.

Bucuosku: 3acrocyBanus koMOIHAIIIT aJIOIYPHUHOJIY 1 MeT(OPMIHY Yy XBOPHX HA MMOHATPY 3 IyKPOBHUM Iia-
06eToM 2 THILY JT03BOJIsIE JOCSTTH ITITHOBOTO CHPOBATKOBOTO PIBHSI CEUOBOI KUCIOTH Y 64 % MallieHTIB, CIPUsE 3HU-
SKEHHIO BUPA3HOCTI 1HCYJIIHOPE3UCTEHTHOCTI Ta YACTOTH HATIAJIB II0IarPH.

Knwouori cmoBa: momarpa, IyKpoBuii giaber 2 TUILY, ypaT3HUKYOUA Teparist, MeTopMiH.
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