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GOUT AND NONALCOHOLIC FATTY LIVER DISEASE:
EFFECT OF ENTEROSORPTION’S ADDITION TO COMMON TREATMENT

U.0. Mudra
I. HORBACHEVSKY TERNOPIL NATIONAL MEDICAL UNIVERSITY, TERNOPIL, UKRAINE

Background. Gout is still one of the major health problems despite significant advances in treatment in
recent years. It has been proved that pathogenetic mechanisms of development and progression of gout are
associated with nonalcoholic fatty liver disease. Complex pathogenic treatment of patients aimed at different
parts of the pathological process has recently been supplemented with the enterosorbents.

Objective. The aim of the research is to study the clinical features of gout with concomitant nonalcoholic
fatty liver disease (NAFLD) and to evaluate the effect of carbon enterosorbent on its course.

Methods. 723 patients were involved in the study. They were divided into 2 groups: group 1 included patients
with gout without liver damage, and group 2 included patients with concomitant NAFLD. Each of these groups
was divided into subgroups, in which the patients received carbon enterosorbent carboline plus basic treatment.
The control group consisted of 30 healthy persons. Anamnesis, physical examination, uric acid (UA), C-reactive
protein (CRP) content, erythrocyte sedimentation rate (ESR) in serum were determined. Gout activity was evaluated
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using the Gout Activity Score (GAS).

Results. Basic treatment in combination with carbon enterosorbent contributed to faster cure of intoxication,
pain and joint syndromes, as well as decrease of the inflammatory process activity.

Conclusions. The course of gout in the patients with concomitant NAFLD is more severe. Adding of carbon
granular enterosorbent carboline in the complex treatment of patients with gout with or without concomitant
NAFLD in the exacerbation phase contributes to a faster cureing dynamics of clinical and laboratory manifestations

of the disease.
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Introduction

Pathology of the articular apparatus is one
of the most frequent and common human
diseases. Salt arthropathy accounts for a large
share, among which gout is the most common.
Goutis a chronic progressive disease associated
with impaired uric acid metabolism, which is
clinically manifested by recurrent arthritis, tophi
formation and internal organs damage [1].

Gout is certainly an urgent health issue and
a significant social and economic burden for
the country. According to the Ministry of Health
of Ukraine, the number of gout patients in
Ukraine has increased in recent years. Thus, in
2013, the prevalence of this disease was 167.6
per 100 thousand population, whereas in 2017
this figure reached 190.4 per 100 thousand
population, and 113.9 -among the able-bodied
population. The cost of treating new cases of
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acute gouty arthritis in the United States is
estimated at $ 27.4 million annually [2, 3].

Pain and swelling of the joints during
exacerbations of gout can lead to a significant
deterioration and disability, which affects the
patient’s productivity and social activity.
According to Edwards N.L. et al., a patient with
gout, who is under 65 years of age, has an
average of 25.1 working days a year due to the
illness [4].

Uncontrolled administration of medicines
for comorbid diseases, as well as malnutrition,
alcohol abuse, hypodynamia, physical or
psycho-emotional overload play an important
role in increasing the incidence [5].

In recent years, researchers have paid
particular attention to the multifaceted clinical
manifestations of gout, which is not limited to
damage of the musculoskeletal system and
kidneys. A great number of patients suffer from
obesity, disorders of lipid and carbohydrate
metabolism, hypertension, which are integral
parts of the metabolic syndrome [6, 7].
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According to the literature, metabolic synd-
rome is often aggravated by fatty liver infiltra-
tion, which can significantly affect the course
of the underlying disease. Nonalcoholic fatty
liver disease is the most common liver disease
in the world (46% of the population, and 74%
among diabetes patients) [8, 9].

Thus, the increase of gout incidence and
development of concomitant pathology, which
complicates its course, leads to a decrease in
the effectiveness of treatment, development of
complications and mortality, is an urgentissue
at present that requires improved diagnosis
and treatment.

Treatment of the patients with gout should
be comprehensive, and include non-pharma-
cological and pharmacological methods.
Physicians should take into account the level of
uric acid (with subsequent monitoring), the
form and stage of gout, radiological stage and
degree of functional failure of the joints,
patient’s age, concomitant pathology and
features of its pharmacotherapy. A key aspect
of the treatment is strict diet, weight loss in
obesity [10].

One of the current treatments is entero-
sorption, which is increasingly used in the
treatment of acute and chronic diseases.

The objective of the study is to investigate
clinical features of gout with concomitant
nonalcoholic fatty liver disease (NAFLD) and to
evaluate the effect of carbon enterosorbent on
its course.

Methods

The study involved 123 patients with gout
during the exacerbation period, including 118
(95.9%) men and 5 (4.1%) women. The average
agewas (57.73+1.01). The diagnosis of gout was
based on ACR/EULAR 2015 criteria and the
order of the Ministry of Health of Ukraine No.
676, dated October 12, 2006. The diagnosis of
NAFLD was established according to the criteria
of the Unified Clinical Protocol of Primary,
Secondary (specialized) Medical Care “Non-
alcoholic fatty liver disease” (Order of the Mi-
nistry of Health of Ukraine No. 826, dated
November 6, 2014).

The history of the disease (duration of the
disease, frequency of attacks for the last 12
months) was taken into account in clinical exa-
mination of the patients. They also underwent
physical examination (determination of pain
intensity by a visual analogue scale (VAS),
evaluation of the number of tophi, affected
joints, uric acid content (UA), C-reactive protein

(CRP), erythrocyte sedimentation rate (ESR) in
the blood serum.

To assess the effectiveness of therapy, the
patients of both groups were monitored for
complaints (pain and swelling of joints, res-
triction of movement in them, etc.), evaluated
for joint syndrome development, dynamics of
the level of UA, CRP and ESR.

Gout activity was assessed using the Gout
Activity Score (GAS) suggested by Sciere C.A.
etal.:

GAS = 0.09 x the number of attacks for the
last 12 months + 1.01 x VUA + 0.34 x patient’s
VAS + 0.53 x In (1 + number of tophi);

where UA - uric acid (mg/dl), VAS - visual
analogue pain scale (cm) [2, 11].

All the patients were divided into two
groups. Group 1 included 65 patients with gout
without liver damage, group 2 - 58 patients with
concomitant NAFLD. The control group consis-
ted of 30 healthy individuals of the same age.

All the patients voluntarily agreed to par-
ticipate in the study. The Patient Safety Rules
and the Ethical Standards and Procedures for
Research Involving Human Beings (2000) were
followed during the whole study.

Statistical processing of the results was
performed using Statistica 10.0 software
package (StatSoft, USA) and Microsoft Office
Excel 2016 statistical software package (Micro-
soft Corp., USA). The statistical significance of
differences between the groups was evaluated
using the nonparametric Wilcoxon U (Mann-
Whitney) method. The differences were
considered statistically significant at p<0.05.

Results

According to the medical history, the ave-
rage duration of gout in all examined patients
was (8.75+0.50) years. Clinical and laboratory
characteristics of patients with gout are pre-
sented in Table. 1.

Tophi were detected in 80 (69 %) persons,
ingroup 1-in 36 (45 %) patients, in group 2 - 44
(55 %). It is worth noting that patients with
NAFLD were predominant with multiple tophi.

When assessing the frequency of exacer-
bations of gout per year, a statistically significant
increase in 1.5 times among the patients with
concomitant NAFLD, compare to those without
liver damage (p<0.05) should be emphasized.

The analysis of the joints involved in the
pathological process in the patients with gout
without liver damage proved the following
joints (3.75+0.30) disorders: monoarthritis was
detected in 24.6%, oligoarthritis - in 29.2%,
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Table 1. Clinical and laboratory characteristics of the patients with gout
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Group 1 (patients Group 2 (patients
Parameter Units without NAFLD) with NAFLD)

(n=65) (n=58)
Age, years M+m 59.55+1.33 55.68+1.5
Number of patients with tophi (%) 36 (45) 44 (55)
Number of tophi: n (%)
1-3 7 (19.4) 14 (31.8)
4-9 19 (52.8) 16 (36.4)
10 and more 10 (27.8) 14 (31.8)
Number of attacks for the last 12 months: M+m 3.03+0.23 4.67+0.19*
0 n (%) 8(12.3) -
1-2 14 (21.5) 4(6.9)
3-5 38 (58.5) 41 (70.7)
6-10 5(7.7) 13 (22.4)
More than 10 - -
Number of affected joints: M+m 3.75+0.30 5.36+0.38*
Monoarthritis n (%) 16 (24.6) 2 (3.5)
oligoarthritis (2-3 joints) 19 (29.2) 17 (29.3)
polyarthritis 4 and more joints 30 (46.2) 39(67.2)
Course: n (%)
mild 17 (26) 7(12)
medium severity 41 (63) 33(57)
severe 7(11) 18 (31)
Visual analogue scale (VAS), mm M+m 56.34+1.00 69.21+1.04*
Gout activity score (GAS) M+m 7.53+0.28 9.63+0.35*
Uric acid, pmoL/L M+m 459.72+11.44 621.57+13.47*
C-reactive protein, mg/| M+m 11.3540.71 19.58+1.62*
Erythrocyte sedimentation rate (ESR), mm/h | Mtm 19.35+0.90 29.12+1.04*

Note: * - statistically significant differences in the parameters between the groups of patients without and with NAFLD (p<0.05).

polyarthritis - in 46.2%. In the patients with
concomitant NAFLD, oligo- and polyarthritis
were observed in the vast majority (96.5 ) and
monoarthritis in only 3.5% of those surveyed.
The average number of the affected joints in
the group was (5.36+0.38).

The patients in group 2 were characterized
by an increase in the number of patients with
severe disease course - 18 (31%) and a decrease
in the percentage with mild course - 7 patients
(12%) and the average - 33 (57%). At the same
time, in group 1, a severe course was diagnosed
in 7 (11%), medium - in 41 (63%), mild - in 17
(26%) patients.

The intensity of pain according to VAS in the
patients of group 2 was in 1.2 times higher than
in group 1 (p<0.05).

The GAS scale was used to evaluate gout
activity. It was found that the majority of
patients had a high disease activity and, on
average, in the patients with concomitant NASH
it was in 1.3 times higher than in the patients
without liver damage. In 36 (55.4%) patients of
group 1 moderate activity (GAS 4.5-7.4) was

present, and 29 (44.6%) had a high (GAS>7.4)
disease activity. 45 (77.6%) patients of group 2
had high disease activity and 13 (22.4%) had
moderate activity (p<0.05).

In the control group, the level of UA in the
serum was (309.13+14.16) pmolL/L, CRP -
(3.39£0.17) mg/I, ESR - (6.47+0.65) mm/h.

The analysis of laboratory parameters
revealed that the examined group 2 experien-
ced an increase in the level of UA in the blood
in 1.4 times compare to the patientsin group 1,
respectively, up to (621.57+13.47) and
(459.72+11.44) pmol/L (p<0.05). The inflam-
matory process, by the CRP level, was more
significantin 1.7 times in the patients with con-
comitant NAFLD than in group 1. An increase
in ESR, as a criterion for the activity and severity
of the inflammatory process, occurred among
all patients, but mostly in the patients with
concomitant liver damage (29.12+1.04) mm/h,
which was 1.5 times higher than the group 1
parameters (p<0.05).

According to the treatment received by the
patients, they were divided into subgroups.
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Group 1 - 27 people (subgroup 1A) received
treatment in accordance with the order of the
Ministry of Health of Ukraine No. 676, dated
October 12, 2006: hypopuricemic therapy with
allopurinol according to the scheme, anti-
inflammatory and analgesics (basic therapy);
38 (subgroup 1B) - additionally enterosorbent
carboline 1 teaspoon 3 times a day for 10 days
2 hours before or after meals or medication.
Among the patients of group 2 - 27 (subgroup
2 A) received basic therapy, 35 (subgroup 2 B),
except basic treatment - carboline according
to the scheme. The patients of group 2 were
also treated according to the Unified Clinical

Protocol of Primary, Secondary (Specialized)
Medical Care “Nonalcoholic fatty liver disease”
(Order of the Ministry of Health of Ukraine
No. 826, dated November 6, 2014).

Pain, as one of the manifestations of arti-
cular syndrome, was the main complaint of all
patients before treatment (Table 2). Swelling of
the affected joint was present in 53 (81.5%)
patients of group 1 and 54 (93.1%) of group 2,
with redness of the skin in 45 (69.2%) and 56
(97%), respectively, local temperature rise in 50
(77%) and 54 (93.1%) individuals, body tem-
perature rise to subfebrile numbers took place
in 11 (17%) and 13 (22.4%) of both groups.

Table 2. The frequency of clinical symptoms in the patients with gout

Symptoms

Patients with gout
Group 1, n=65 Group 2, n=58

Joint pain and change in joint motion

65 (100 %) 58 (100 %)

Swelling 53 (81.5 %) 54 (93.1 %)
Redness 45 (69.2 %) 56 (97 %)

Local temperature rise 50 (77 %) 54 (93.1 %)
Body temperature rise 11 (17 %) 13(22.4 %)

Clinical manifestations of the disease and
improvement of personal well-being decreased
in the dynamics of treatment of the patients of
both groups. In the patients of group 1 a signi-
ficant improvement of the general condition
was observed on the 2M-3 day, and in the pa-
tients with concomitant liver damage - swelling,
redness of the joint and the intensity of pain
decreased on the 37-4" day of the disease, accor-
ding to VAS, the body temperature was normal.

Thus, in the patients of subgroup 1A after
the treatment, the intensity of pain according
to VAS decreased from (55.19+1.4) mm to
(18.41+£3.21) mm (p<0.001), and from
(57.16+1.4) mm to (11.66 +2.12) mm - in the
subgroup 1B (p<0.001).

Before the treatment, the examined of
group 2 complained of severe pain in the affec-
ted joints that significantly influenced the
functional activity of the patients. After baseline
treatment, the pain intensity according to VAS
in the subgroup 2A decreased from
(69.04+1.67) mm to (30.48+4.68) mm (p<0.001),
and in the subgroup 2B (in cases of enterosor-
bent administration) - from (69.31+1.34) mm
to (21.20+2.82) mm (p<0.001).

The dynamics of UA regression in blood
serum during the course of treatment in the
patients of group 1 was significantly better
compare to those of group 2. In cases of the
baseline treatment, the level of UA gradually

decreased in the subgroup 1A from
(444.01+£18.57) to (389.03+14.55) pmol/L,
p<0.001, and in the subgroup 1B with additional
carboline administration - from (470.87+14.38)
to (353.01£7.96) umol/L, p<0.001. Compare to
the control group, this parameter was higher
in 1.26 and 1.14 times, respectively. In the
subgroup 2A, the level of UA decreased from
(657.03+11.64) to (529.27+12.32) pmol/L,
p<0.001, in the subgroup 2B - from
(598.29+20.14) to (473.95+7.75) uymol/L,
p<0.001, however, it was higher than in the
control group in 1.71 and 1.53 times.

Regarding the inflammatory process acti-
vity (ESR, CRP), there was a decrease in the level
of ESR (p<0.001) and CRP (p<0.001) in the
dynamics of treatment in both groups. It should
be noted that in the patients of subgroup 1B
after enterosorbent administration the CRP
concentration decreased from (12.06+1.01) to
(3.51+£0.37) mg/Il (p<0.001), and ESR - from
(18.47+1.14) to (7.95+0.59) mm/h (p<0.001),
compare to the control group these values be-
came normal (p>0.05). In the patients with
concomitant NAFLD, in cases of the basic treat-
ment in combination with enterosorbent there
was a decrease of CRP - from (19.94+1.92) to
(7.79+0.36) mg/l (p<0.001), ESR - from
(30.51+1.37) to (11.94+0.42) mm/h (p<0.001),
but they were in 2.3 and 1.8 times higher than
in the almost healthy individuals (p<0.001).
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Discussion

Comorbidity is still an important problem
in medicine, since studying the manifestations
of the combined pathology of different body
systems can help uncover the mechanisms of
disease formation and development of
pathogenetically profound therapy [12].

At present gout is an urgent problem
because its prevalence has doubled in the last
decades. This disease becomes even more
significant due to its comorbidity. Frequent
combination of gout with concomitant patho-
logy leads to a decrease in the effectiveness of
treatment and progression of complications
[13].

Currently, there is a high morbidity of
NAFLD in the world, and there is a tendency to
increasing incidence of this chronic liver disease
in the population, development of severe
complications in the disease progression that
is an urgent issue of contemporary medicine.
The presence of NAFLD, as a comorbid condition,
enhances the inflammatory response in the
body and significantly complicates the course
of the underlying disease [14].

It is indisputable fact that the main link of
gout pathogenesis is UA metabolism. The
determination of the dynamics of UA levels in
the blood in gout and concomitant NAFLD is
increasingly significant as a risk factor for
cardiovascular events [15].

In most such patients, prior to treatment,
an increase in CRP and ESR is proved. It is
established that in this pathology an inflam-
matory process develops, which is not only
limited to local changes in the joints, but also
causes a response of the whole body. The
increase in CRP in the patients with gout in
combination with NAFLD confirms the presence
of chronic subclinical inflammation in them, and

with the progression of the disease there is an
increase in the level of CRP [16].

Treatment of the patients with gout should
be aimed at eliminating the acute attack of
arthritis and inflammatory changes in the
joints, reducing the content of UA compounds
in the body, eliminating extra-articular lesions
associated with gout, restoring the function of
the musculoskeletal system, etc. [17].

It should be noted that the use of entero-
sorption together with basic therapy has a
positive effect on the clinical course of the
disease, promotes faster regression of intoxi-
cation, pain and articular syndromes, as well as
is accompanied by a decrease of inflammatory
process activity in the body (CRP, ESR) and uric
acid level in blood serum.

Conclusions

The course of gout in the patients with
concomitant nonalcoholic fatty liver disease is
more severe than in its absence. With this
combination, the number of the affected joints,
tophi, acute conditions increases for the period
of a year. There is an increase of the intensity
of pain according to visual analogue scale, as
well as its activity by the Gout activity score. The
inflammatory process intensifies. The inclusion
of carbon granulated enterosorbent carboline
in the complex treatment of the patients with
gout or without concomitant nonalcoholic fatty
liver disease, contributes to a faster reverse
dynamic of clinical manifestations of the di-
sease, accompanied by a more significant de-
crease in C-reactive protein, erythrocyte sedi-
mentation rate and uric acid in blood serum.
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IIOJATI'PA 1 HEAJIKOTOJIBHA JKHPOBA XBOPOBA IIEYIHKH: EQEKT
AOJAATKOBOTI'O 3ACTOCYBAHHA EHTEPOCOPBIIII B 3ATAJIBHOMY

JIKYBAHHI

Y.0. Myapa

TEPHOIMI/IbCbKUI HALTOHAJIbHWIA MEAWYHWIA YHIBEPCUTET IMEHI LS. FOPBAYEBCHKOIO,

TEPHOML/Tb, YKPAIHA

BcTyn. Hessaxcarouu Ha me, w0 3a 0OCMAHHI pokUu A0CA2HYymMO 3HAYHUX ychixie y NiKy8aHHI, hodazpa
30/UWIAEMbCS 00HIEr i3 ceplio3HUX Npobsiem 0XopoHU 300po8'a. OCo6aUBICMIO CyYAaCHUX XPOHIYHUX 30X80PHOBAHb
€ KOMOp6iOHicMb. JJogedeHa CniflbHICMb NaMOo2eHeMUYHUX MexXaHi3Mi8 y po38umKy i npozpecysaHHi nodazpu
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ma HeasKo20/16HO20 cmeamozenamumy. KomMniekcHe Namo2eHmu4He /iky8aHHSA X80PUX, CNPAMOBAHE HA Pi3Hi
IGHKU NAMO0/102i{4H020 NPoyecy, OCMAHHIM YaCOM 00NO8HEHe 3aCMOCY8AHHAM eHmepocopbeHmis.

MeTa gocnigyKeHHsA. Bugyumu kaiHiYHi 0cobugocmi nepebiey nodazpu npu cynymHsOMy HeasaKo020/16HOMYy
cmeamozenamumi (HACT)  oyiHUmu ensaue 8yaneyego20 eHmepocopbeHmy Ha ii nepebiz.

MeToau pocnig>keHHs. O6cmexceHo 123 xgopux HA nodazpy, AKi hepebysanu HA CMAYiOHAPHOMY
NiKysaHHi. Ix 6yn0 nodinerHo Ha 2 2pynu. fo 1-i 2pynu esiliwnu nayieHmu 3 nodazporo 6e3 ypaxceHHs neyiHku,
00 2-i - x8opi i3 cynymHim HACT. KoxcHy i3 yux 2pyn 6yn10 po30ineHo Ha nidzpynu, nayieHmMu 00HIEl 3 AKUX, OKpiM
60308020 /iKy8AHHSA, OMpuUMy8anu 8yaneyesuli eHmepocopbeHm kap6oaaliH. KoHmposasHy 2pyny ckaaau 30
npakmMu4Ho 300p08UX 0Cib. B kKniHIYHOMY 06CMeXCeHHI X8OpUX 8pAX08y8AU CKapau, OaHI AHAMHE3Y, NPo8oouaU
oizukansHuli 021409, sU3HaA4aAU 8Micm ce4osoi kuciomu (CK), C-peakmueHo20 6inka (CPb), weudkocmi ocidaHHA
epumpoyumie (LLOE) 8 cuposamuyi kposi. AKmugHicme nodaz2pu oyiHoeasau 30 donomMoz0to wkaau Gout Activity
Score (GAS).

Pe3ynbTaTtin. 30cmocy8aHHsA 60308020 N1iKy8AHHS 8 NOEOHAHHI 3 8y2/1ee8uM eHmepocopbeHmMoM Cnpusno
wieudwili pezpecii iHmokcukayitiHo2o, 601608020 (i Cy2/10608020 CUHOPOMIB, 0 MAKOX NOKA3HUKI8 AKMUBHOCMI
3anaa6HO20 npoyecy.

BucHoOBKMW. [Tepebiz nodazpu y xeopux 3 cynymuim HACI msaxcqud, Hidx 3a (jo20 8idcymHocmi. BKAHOYEHHS
gya/1e14e8020 2paHy/Nb0BAHO20 eHMepocopbeHmMy Kap6oaaliH 8 KOMNAEKCHe /iKY8AHHS X80pUX HO nodazpy 3
cynymHim HACI 4u 6e3 Hb020 y ¢a3i 3020cmpeHHs, cnpuse weuowili 360pomHili QUHAMIYT KAIHIYHUX |
71060pAMOPHUX NPOABI8 30X8OPHOBAHHS, CYNPOBOOHYEMLCA bilbW 3HAYHUM 3HUXCEHHAM pieHs CPB, LLIOE ma
CK y cuposamuyi kposi.

K/HOYOBI C/IOBA: nogarpa; HeasiKorosibHMiA cteaTorenaTuT; EHTEPOCOPGEHT; NiKyBaHHS.
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