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ABSTRACT

Introduction: Hyperuricemia is an independent risk factor for the development of many dis-
eases. Aim: The aim of this paper is to compare the effects of allopurinol and febuxostat on
the values of triglycerides and uric acid in hyperuricemic patients. Methods: This was a phar-
macological-clinical retrospective-prospective study. The research sample comprised 50 ex-
aminees of both genders and different ages who were undergoing allopurinol (100 mg/day) or
febuxostat (80 mg/day) therapy. Statistical Product and Service Solutions (SPSS) Software
and Microsoft Excel were used for statistical analysis. Results: Examinees who were treated
with allopurinol had a statistically significant decrease in uric acid concentrations (by 126.28
+ 20.36 pmol/l) at the end of the observation compared to the initial values (p = 0.006). Ex-
aminees who were treated with febuxostat had a statistically significant decrease in uric acid
concentrations (by 252.80 + 94.17 pmol/l) at the end of the observation compared to the
initial values (p = 0.001). The initial value of triglycerides was 1.58 + 0.64 mmol/I in allopuri-
nol-treated examinees, and 1.60 + 0.52 mmol/l in febuxostat-treated examinees. After three
and six months of allopurinol use, there was a statistically significant increase in triglyceride
values (p = 0.046 and p = 0.042, respectively). A statistically significant decrease in triglycer-
ide values (by 0.16 + 0.10 mmol/l) was noted after three months of febuxostat use (p=0.012).
Conclusion: The results of this research confirmed the previous findings and pointed out the
positive pharmacological effects of allopurinol and febuxostat.
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1. INTRODUCTION

Serum uric acid concentration as a potential marker of cerebrovascular,
cardiovascular and diseases such as arthritis and nephrolithiasis, and its as-
sociation with metabolic syndrome, has been in the focus of medical research
for 50 years (1-4). Hyperuricemia occurs when serum uric acid concentration
is 416 pmol/l or above (4). Hyperuricemic patients are often diagnosed with
hyperlipidemia. Correlation between serum urate and lipid values is inter-
esting, but the results of some studies regarding this are contradictory. Cer-
tain studies have shown a significant link between serum lipid values and hy-
peruricemia in the examinees with metabolic syndrome, with triglycerides,
total cholesterol and high-density lipoprotein (HDL) being positively and
low-density lipoprotein (LDL) negatively correlated with hyperuricemia (5-
9). Some studies on animal models have shown a significant link between
serum uric acid and triglyceride values (10, 11). Heimbach and associates
showed that drug-altered uric acid values were poorly correlated with tri-
glyceride and LDL values (12). Results of many studies have suggested that
allopurinol and febuxostat have undoubted efficacy in the treatment of hy-
peruricemia and gout (13-16). Target serum uric acid value can be achieved
in 22% of the allopurinol-treated examinees (300 mg/day) and 48% of the
febuxostat-treated examinees (80 mg/day) (17). Zhang and associates studied
the effects of allopurinol and febuxostat on serum lipid values in the examin-
ees with gout. There was no significant difference regarding this before and
after the allopurinol treatment, while there was a significant decrease in total
cholesterol, triglyceride and LDL values, and a significant increase in HDL
values after the febuxostat treatment (18).
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2. AIM

The aim of this paper is to compare the effects of the
conventional therapy of hyperuricemia (allopurinol)
and its novel therapy (febuxostat) on the values of tri-
glycerides and uric acid in hyperuricemic patients.

3. MATERIALS AND METHODS

This was a pharmacological-clinical retrospec-
tive-prospective study. Materials were collected at the
clinical center, general hospital, family medicine units,
and pharmacies. The research sample comprised 50 ex-
aminees of both genders and different ages who were un-
dergoing allopurinol or febuxostat therapy. Twenty-five
of them (group I) were taking allopurinol (100 mg/day),
and the other 25 (group II) were taking febuxostat (80
mg/day).

The inclusion criteria were:

o Verification of hyperuricemia diagnosis by a phy-

sician, based on laboratory diagnostics;

+  Data availability regarding treatment and its pos-

sible complications;

o Availability of indicators by gender and age, and

anamnestic data.

Uric acid and triglyceride values were analyzed in se-
rum samples, at the beginning (first measurement), and
after three (second measurement) and six (third mea-
surement) months of drug use. Statistical Product and
Service Solutions (SPSS) Software for Windows (version
20.0, SPSS Inc., Chicago, Illinois, the United States of
America) and Microsoft Excel (version 13, Microsoft
Corporation, Redmond, Washington, the United States
of America) were used for statistical analysis. Alpha (sig-
nificance) level was 0.05.

tistically significant difference was found regarding the
established clinical diagnoses between the experimental
groups (x*= 0.786; p = 0.276).

Analysis of Uric Acid and Triglyceride Values in the
Examinees Undergoing Allopurinol Therapy

In Table 1, the initial values of uric acid and tri-
glycerides in the examinees who were taking allopuri-
nol, as well as their values after three and six months of
drug use are presented. After the second measurement,
a statistically significant decrease in uric acid value was
found (p = 0.015), as well as a statistically significant
increase in triglyceride value (p = 0.046). There was no
statistically significant difference in uric acid and tri-
glyceride values between the second and the third mea-
surement (p = 0.344 and p = 0.301, respectively). At the
end of the observation, a decrease in uric acid value was
statistically significant (p = 0.006), as well as an increase
in triglyceride value (p = 0.042).

Analysis of Uric Acid and Triglyceride Values in the
Examinees Undergoing Febuxostat Therapy

In Table 2, the initial values of uric acid and tri-
glycerides in the examinees who were taking febuxostat,
as well as their values after three and six months of drug
use are presented. After the second measurement, a sta-
tistically significant decrease in uric acid and triglycer-
ide values was found (p = 0.001 and p = 0.012, respec-
tively). There was no statistically significant difference
in uric acid and triglyceride values between the second
and the third measurement (p = 0.089 and p = 0.212,
respectively). At the end of the observation, a decrease
in uric acid value was statistically significant (p = 0.001),
but not in triglyceride value (p = 0.542).

Uric acid Triglycerides
4. RESULTS Obsevation " = —
In both groups, there were 14  P'©
(56%) male and 11 (44%) female ex- (pmol/ (kmol/D (mmol/l (mmol/l)
aminees. Chi-squared test (x*-test) bFrO'm the 522.60 147.99 158 0.64
i isti ionifi- eginning
did no.t reveal a statistically signifi ociinet 430,48 201.25 177 0.70
cant difference in the gender-struc- From 31
ture of the examinees between the i 1o 6t 43048 20125 L77 0-70
experimental groups (x> = 0.011; p month 396.32 138.97 1.92 1.04
=0.609). ]frO_m the 522.60 147.99 1.58 0.64
3 cginnin
The average age of the examinees o 6%‘ mon%h 396 32 138.97 192 104
was 70.84 + 14.51 years (from 37 Paired Diff
A aire 11rerences
to 88) in group I, and 71.84 + 11.77
years (from 38 to 84) in group IL ) Uric acid Triglycerides
Using Analysis of variance (ANQ- Observation
- o . period X? SDP x® SD®
VA), no statistically significant dif- p p
ference was observed in the average (umol/l)  (umol/1) value (mmol/l)  (mmol/l) t value
age of the examinees between the
experimental groups (F = 0.072; p From the
: ’ beginning 92.12 17.29 2.628 0.015 -0.19 0.16 -2.091  0.046
=0.790). to 3" month
With the diagnosis of gout, there  From 3%
I, and 18 (72%) in group II. Gout as- F?;?:tt};le
sociated with metabolic syndrome  peginning 12628 2036 3.016 0006 033 027  -2935 0042
was diagnosed in ten (40%) exam- to 6™ month

inees in group I, and seven (28%)
in group II. Using x*-test, no sta-
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Table 1. Average values of uric acid and triglycerides in the examinees treated with allopurinol. 2X —
arithmetic mean; ®SD — standard deviation
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Comparison of Uric Acid and Uric acid Triglycerides
Triglyceride Values with Regard  Observation SDb < 3D
to the Experimental Groups period
The initial value of uric acid was (nmol/l) (pmol/l) (mmol/l) (mmol/l)
522.60 + 147.99 pumol/l in group From the 577.04 12025 160 052
I, and 577.04 + 120.25 umol/l in begdlnmng to 33812 5040 143 0.56
group II. After conducting ANO- 3F mor;? : i : :
P s rom 338.12 50.40 1.43 0.56
VA test, no statistically significant " o
difference was determined (p = month 324.24 45.77 1.54 0.59
0.160). After the second measure- From the 577.04 120.25 1.60 0.52
b f o beginning to
ment, a statistically ggmﬁcant 6%‘ mongth 32424 45.77 154 0.59
difference was determined (p = Paired Diff
0.031), the mean value of uric acid atred Dierences
was 43048 + 201.25 meI/l in Uric acid Triglycerides
Observation
group [, and 338.12 + 50.40 umol/l )
¢ period x? SDb X@ Sp®
in group II. At the end of the ob- p
servation, a statistically significant (umol/l)  (umol/1) ¢ value (mmol/l) (mmol/l) t value
difference was determined =
0.017), th lue of uri H iq | omthe
HL7), the mean valu€ OLunC acld  pooinning o 23892 89.00 134 0.001  0.16 010 2717 0012
was 396.32 + 138.97 pmol/l in 3% month
group |, and 324.24 + 45.77 ymol/l ~ From 3% 1
th
in group I (Figure 1)’ month tt(})l6 13.88 1.80 1.18  0.089 -0.10 0.09 -1.282  0.212
e egs . . mon
The initial value of trl.glycerldes From the
was 1.58 + 0.64 mmol/l in group L beginning to  252.80 94.17 13.4  0.001 0.06 0.03 0.619  0.542
6™ month

and 1.60 + 0.52 mmol/l in group IL
After conducting ANOVA test, no
statistically significant difference
was determined (p = 0.903). After

the second measurement, no sta- Serum

Table 2. Average values of uric acid and triglycerides in the examinees treated with febuxostat. °X —
arithmetic mean; ®SD — standard deviation

Gout + metabolic

tistically significant difference was values pre Observation period dout syndrome pvalue
determined (p = 0.065), the mean Beginning of the study ~ 537.26+ 153.58  500.60 + 144.28  0.555
value of triglycerides was 1.77 + Allopurinol
0.70 mmol/l in group I, and 143  Uricacid End of the study 385.00= 16532 41330+91.93  0.628
+ 0.56 mmol/l in group II. At the (wmol/l) Beginning of the study ~ 601.00+ 127.89  51542+73.12  0.112
end of the observation, no statis- Febuxostat
. o . End of the study 332334479  30342+44.63  0.161
tically significant difference was
determined (p = 0.123), the mean Beginning of the study 1.37+£0.55 1.90 + 0.66 0.042
value of triglycerides was 1.92 + Allopurinol
1.04 mmol/lin group I, and 1.54 +  Triglycerides End of the study L76=1.14 2152087 0.364
0.59 mmol/l in group II (Figure 2). ~ (mmolD Beginning of the study 1.38 % 0.40 2164037 0.001
Comparison of Uric Acid and Febuxostat
End of the study 1.33£0.52 2.07 041 0.003

Triglyceride Values with Regard
to the Gender-Structure of the
Examinees

The mean value of uric acid at
the beginning of the observation in both groups showed
no statistically significant difference with regard to the
gender-structure of the examinees (p = 0.090 and p =
0.710, respectively). At the end of the observation, a de-
crease in uric acid values was noted, but no statistically
significant difference was determined between male and
female examinees who were undergoing allopurinol or
febuxostat therapy (p = 0.836 and p = 0.840, respective-
ly).

The mean value of triglycerides at the beginning of the
observation in both groups showed no statistically sig-
nificant difference with regard to the gender-structure
of the examinees (p = 0.692 and p = 0.694, respectively).
At the end of the observation, an increase in triglycer-
ide values was noted, but no statistically significant dif-
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Table 3. Mean values of uric acid and triglycerides with regard to the established clinical diagnoses
and the observation period in the examinees treated with allopurinol or febuxostat

ference was determined between male and female ex-
aminees who were undergoing allopurinol therapy (p =
0.718), whereas a decrease in female examinees and an
increase in male examinees in triglyceride values were
noted, but no statistically significant difference was de-
termined between male and female examinees who were
undergoing febuxostat therapy (p = 0.125).
Comparison of Uric Acid and Triglyceride Values
with Regard to the Established Clinical Diagnoses
No statistically significant difference was noted in uric
acid values in the examinees with the diagnosis of only
gout and both gout and metabolic syndrome in both
groups at the beginning and at the end of the observa-
tion. At the beginning of the observation, the examin-
ees diagnosed with gout and treated with allopurinol
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Figure 2. Mean values of triglycerides with regard to the experimental
groups

showed significantly lower triglyceride values compared
to the examinees diagnosed with gout and metabolic
syndrome and treated with allopurinol (p = 0.042), but
at the end of the observation, there was no statistically
significant difference in triglyceride values (p = 0.364).
The examinees diagnosed with gout and metabolic syn-
drome and treated with febuxostat showed significantly
higher triglyceride values compared to the examinees
diagnosed with gout and treated with febuxostat at the
beginning and at the end of the observation (p = 0.001
and p = 0.003, respectively) (Table 3).

5. DISCUSSION

Since 10% of the patients cannot tolerate allopurinol
because of the occurrence of hypersensitivity and vas-
culitis, or its contraindication in the renal insufficiency;,
febuxostat has become an efficient replacement (19).
Target serum urate values are more frequently achieved
with febuxostat than with allopurinol because its inhibi-
tion of xanthine oxidoreductase (XOR) is more potent
(20). Since the main aim of febuxostat therapy is to pre-
vent and reduce the incidence of new gout attacks, its
therapeutic application has to be continued for a week
or two after an acute attack. During the first six months
of febuxostat therapy, new gout attacks are quite often,
so additional therapeutic agents, such as non-steroid
anti-inflammatory drugs (NSAID) or colchicine, should
be used. Results of some studies have demonstrated the
efficacy of febuxostat in the treatment of hyperuricemia
and gout, as well as conditions with detected renal in-
sufficiency (13-15). Results of the research presented in
this paper confirmed the findings of previous studies.
Examinees who were treated with allopurinol or febux-
ostat had significantly lower uric acid concentrations,
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compared to its initial concentrations, after three and
six months of drug use. Better effect of febuxostat on
the reduction of uric acid values were also confirmed
because uric acid values were significantly lower after
three and six months with febuxostat (80 mg/day) than
with allopurinol (100 mg/day). Gender did not influence
the response to XOR inhibitors, which was consistent
with the results of the study conducted by Wanten and
associates (21). A significant increase in triglyceride val-
ues was observed after three and six months of allopuri-
nol use. In the study conducted by Ziga and associates,
the mean value of triglycerides was not significantly
different compared to their initial value (p = 0.846), as
well as after three months of allopurinol use (p = 0.153),
whereas after six months, the mean value of triglycerides
was significantly higher compared to their initial value
(p = 0.047) (9). The results of the research presented in
this paper demonstrated a direct correlation between
serum triglyceride values and hyperuricemia in patients
with metabolic syndrome. Also, a significant decrease
in triglyceride values was observed after three months
of febuxostat use, but not after six months. According
to some studies, uric acid-lowering therapy has benefi-
cial effects on hyperlipidemia in patients with gout (22,
23). Wu and associates showed that febuxostat signifi-
cantly decreased cholesterol and triglyceride values in
the patients who were not taking lipid-lowering therapy,
whereas allopurinol and benzbromarone modestly de-
creased triglyceride values, but cholesterol values re-
mained unaffected.

6. CONCLUSION

Allopurinol and febuxostat both cause a significant
decrease in uric acid values in hyperuricemic patients
after three and six months of therapy. This decrease is
greater with febuxostat, indicating its better efficacy.
A significant increase in triglyceride values is noted af-
ter three and six months of allopurinol use, whereas a
significant decrease in triglyceride values is noted after
three months of febuxostat use, but not after six months.
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