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ABSTRACT

Hyperuricemia is a precipitating factor for gout and kidney disease as well as a significant risk factor for metabolic
syndrome and cardiovascular disease. The main causes of increased uricemia are either lower excretion, higher
synthesis, or both. The objective of the study is the determination of hyperuricemia in order to improve
management of patients received at the National Reference Hospital-University Center (CHU-RN) of N’Djamena
in Chad. Material and Methods: this was a prospective, descriptive and analytical study involving 450 patients of
both sexes aged 20 to 65 years, received at the laboratory of the CHU-RN for a biochemical assessment in
November 2018 to November 2019. Results: The hospital prevalence of hyperuricemia was 35.55%. Men were
more represented with 58%. The 20-29 years age group (44%) and normally overweight subjects (51%) were the
most represented. Among the 160-hyperuricemia subjects, 10% had gout, 17.5% had arterial hypertension, 16.5%
renal failure and 56% asymptomatic. Mean uric acid levels were significantly elevated (p <0.05) in overweight
subjects (426.45 + 189.51umol / ) in the age group of 46-65 years (431.32 + 165.43umol / 1) and subjects with
renal failure (659.57 + 217.39umol / I). Carrier levels of uric acid, triglycerides, total cholesterol and LDL
cholesterol increased with age with the exception of HDL cholesterol. Investigation of the independent
relationship between uricemia and lipid profile showed a strong correlation between uricemia and triglycerides,
total cholesterol, HDL cholesterol and LDL cholesterol at significance level P <0.01. The study on the relationship
between uricemia and hyperuricemia-related diseases showed that there is also a correlation between uricemia and
arterial hypertension (hypertension), gout and renal failure at the level of significance. P <0.01. Conclusion: The
hospital prevalence of hyperuricemia was 35.55%. This is why it is important to undertake a study to assess
hyperuricemia in the Chadian population.
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INTRODUCTION

Hyperuricemia is a common biochemical abnormality,
resulting from excessive urate production and / or
decreased renal excretion of uric acid, which is based on
the limit of solubility of urate in body fluids with a urate
concentration greater than 416pumol/l (or 70 mg/l). When
the level of uric acid in the blood is increased, there is a
high risk of having a gout attack.™ Uric acid (UA) is a
waste in the final stage of protein degradation and, more
specifically, of the chemical family of purines. These
purines (or purine bases) are a group of nitrogenous
substances involved in the formation of nucleic acids
(DNA or RNA). Although UA therefore has
vasoconstrictive, pro-inflammatory, pro-oxidative and
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antiangiogenic properties that may promote the
development of kidney failure, UA is known to be an
antioxidant. It would react with superoxide anion and
peroxynitrite and thus help maintain the high level of
extracellular superoxide dismutase by preventing its
oxidative degradation. Under specific conditions of
severe oxidative stress, an increase in uric acid could
therefore have certain antioxidant and beneficial effects
in the short term. Prolonged hyperuricemia would be
deleterious.” The number of patients with hyperuricemia
disorders has been increasing in recent years. Studies
carried out on the prevalence of hyperuricemia have
shown a determining role of the latter: either by the
increase in life expectancy and the variations in life
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which seeks to approximate that of the Western one
leading to complications in particular gout and uric
lithiasis, the worsening of the clinical picture, in patients
with co-morbidities such as diabetes, kidney failure, high
blood pressure (hypertension), cardiovascular disease
and many other conditions.™*!

Our study aims to contribute improving the management
of hyperuricemia in subjects received at the CHU-RN of
N’Djamena in Chad.

MATERIAL AND METHODS

This was a prospective, descriptive and analytical study
on patients of both sexes. Uric Acid, HDL Cholesterol,
LDL Cholesterol, Total Cholesterol, Triglycerides and
Creatinine tests were conducted using the Pentra C400

Table I: Weight status by sex.

Biochemical Machine. Word and SPSS software (version
22) were used for data writing and analysis. For the
comparison of the different means, we used the student's
test at the significance level P <0.05.

RESULTS

Sociodemographic characteristics of patients

On 450 patients, we had 263 men (58%) and 187 women
(42%) with a sex ratio of 1.4 in favor of men. The
average age was 35.81 years, with the extremes of 20
and 65 years. The average age of the male was 35.33
years, the female was 36.48 years. The 20-29 age group
was the most represented, followed by 45-65, then 30-45,
with 44%, 29% and 27% respectively. Subjects with
normal BMI represented 51%, followed by overweight
subjects 43% and 6% underweight.

Weight loss Normal Overweight Total
BMI<18 BMI= 18-25 BMI1>26

N % N % N % N
Sex
Male 16 6.1 142 54 105 39.9 263
Female 10 5.3 86 46 91 48.7 187
Total 26 5.8 228 50.6 196 43.6 450

Weight status according to age groups
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** Statically significant age group, i.e. P <0.01
Figure 1: Weight status according to age groups.

Prevalence of hyperuricemia

During our study, we counted 450 patients, 160 of whom
were hyperuricemia, i.e. a prevalence of 35.55%. Among
these hyperuricemia patients in our study, 10% had gout,
17.5% had arterial hypertension, 16.25% renal failure
and 56.5% asymptomatic.
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Table II: Hyperuricemia patients by sex.

Variables N % N’ % P

Sex

Male 263 58.4 91 34.6

Female 187 41.6 69 36.9 P>0.05
Total 450 100 160 35.55

N = Number of patients, N’ = Number of hyperuricemia patients, % = percentage.

Table I11: Hyperuricemia patients by age.

Age range N % N’ %
Year

20-29 200 44.4 11 5.5
30-45 120 26.7 54 45
46 — 65 130 28.9 95 73*
Total 450 100 160 35.55

N = Number of patients, N’ = Number of hyperuricemia patients, % = percentage.
* Statically significant value i.e. P <0.05

Table 1V: Biological parameters according to BMI.

Weight loss Normal Overweight

BMI<18 BMI = 18-25 BMI>26
Parameters
UA (pmol/T) 349.45 +5.8 310.58+121.96 426.45+189.51**
TG (g/l) 1.2 +4.53 0.73+0.35 1.1740.46**
Chol. Total (g/l) 2.15+1.36 1.82+0.45 2.20+0.41*
C-HDL (g/l) 0.9 £3.40 0.74+0.31 0.64+0.25
C-LDL (g/) 1.01 +6.79 0.93+0.33 1.34+0.31**

* Statically significant value i.e. P <0.05

** Statically significant value i.e. P <0.01

UA = uric acid, TG = triglyceridemia, Chol. T. = total cholesterolemia
HDL-C = HDL cholesterolemia, LDL-C = LDL cholesterolemia

Table V: Biological parameters according to age.

20-29 years 30-45 years 46-65 years

N =200 N =120 N =130
Parameters
UA (umol/l) 276.59 + 108.23 380.83 +148.22 431.32 +165.43*
TG (g/) 0.78 £0.27 0.95+0.45 1.08 +£0.54
Chol. Total (g/) 1.85+0.45 2.06+0.44 2.12 +£0.41*
C-HDL (g/) 0.78 £0.30 0.68 +£0.27 0.63+0.22
C-LDL (g/) 0.91+0.22 1.19+0.38 1.27 +0.37*

* Statically significant value i.e. P <0.05
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Table VI: Biological parameters depending on the disease.

Hyperuricemia

Asymptomatic

HTA Gout Renal failure Asymptomatic
N=28 N=16 N= 26 N= 90
Parameters
UA (umol/l)  586.18 + 158.65* 589.40 +£128.37* 659.57 + 217.39* 517.29 +50.78
TG (g/l) 1.40 £ 0.57 1.23+£0.56 1.22 +0.52 1.30+0.54
Chol. Total (g/l) 2.36 £0.22 2.29+£0.17 2.32+£0.30 2.32+0.29
C-HDL (g/1) 0.51+0.10 0.50+0.11 0.55+0.13 0.53+£0.11
C-LDL (g/1) 157+0.14 154+0.14 1.52+0.25 152+0.23
* Statically significant value i.e. P <0.05
Insuff. Renal = renal failure; Asymp. = Asymptomatic
Table VII: Correlation between uricemia and lipid balance.
Correlation A.U. TG Chol. T. C-HDL C-LDL
Tau-B Cprrelgtion Coefficient 1.000 0.493** 0.581** 0.132** 0.628**
by Kendal Sig. (bilateral) - P<0.01 P<0.01 P<0.01 P<0.01
n 450 450 450 450 450

** Statically significant value i.e. P <0.01

UA = uric acid; TG = triglyceridemia; Chol. T. = total cholesterolemia
HDL-C = HDL cholesterolemia; LDL-C = LDL cholesterolemia

DISCUSSION

Sociodemographic characteristics of patients

We recorded 263 men and 187 women during our study.
The sex ratio was 1.4 in favor of men. The mean uric
acid level obtained was 363.77 + 108.23 pmol/l in men
against 362.63 + 153.46 pumol/l in women. The
difference was not significant. Contrary to our study,
certain authors have obtained the male predominance of
uricemia compared to women, notably Lutonadio in
2003 in Kinshasa, Chéickna in 2010 in Mali.*"
Women's estrogen has a urate depressant effect.®!

A progressive and significant increase (P <0.01) in the
uric acid level was observed as a function of age: from
276.59 + 108.23 umol/l in the age group of 20-29 years
to 480.49 + 165.43 umol/l (46-65). In the literature, the
uricemia rate increases sharply with age in individuals of
both sexes after geriatric age.”'%

Based on BMI, we observed a uric acid carrier rate of
349.45 + 5.80 umol/l in lean subjects; from 310.58 +
121.98 pmol/l in normal-weight subjects and 426.45 +
189.51 pmol/l in overweight subjects. The difference
was significant (P <0.01). Zeghar and al. in Algeria in
2017 obtained a significantly elevated mean uricemia in
overweight people.*”!

Hyperuricemia

During our study, we identified 160 cases of
hyperuricemia out of a sample of 450, or 35.55%.
Lutonadio in Kinshasa in DRC in 2003 reported a
hospital prevalence of 53%.!°! The hospital prevalence of
hyperuricemia in our study greatly exceeds that observed
in Western populations (5% -18% in men and 2.5% -
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3.5% in women), in the Indian population of the Amazon
region of Brazil (5.6%), in healthy Spanish males
(5.1%), in Russian and hypertensive patients
(31%).11128314 On the other hand, in Thai patients,
young Caucasians from Norway and coronary Bulgarians
the prevalence of hyperuricemia is high respectively by
49.6%; 51%; 51.5%.'® Hyperuricemia depends on
several factors including study subjects, history of
diabetes, history of high blood pressure, geographic
space. This high uricemia trend in our study could be
explained by the fact that the study takes place in a
hospital setting and the subjects could have several
conditions that would be the cause of the hyperuricemia.
The staple food is a lot of meat in Chad.

Hyperuricemia was much more prevalent in men
(56.87%) than in women (43.13%). The difference was
not statically significant. Among the 160 hyperuricemia
subjects in our study, 10% had gout, 17.5% had high
blood pressure, 16.25% developed renal failure, and
56.5% were asymptomatic.

Depending on age, we observed a statically significant (p
<0.05) gradual increase in the rate of uricemia from
276.59 + 108.23 in subjects aged 20-29 years to 431.32 +
165.43 in subjects aged 46-65 years. Zeghar and al. in
Algeria in 20179 showed that the age group most
affected by hyperuricemia is the elderly persons. This
increase in uricemia with age could be explained by the
fact that kidney function with aging slows down and
causes high urinary acidity that can cause urinary stones
that can be the cause of hyperuricemia.

One of the important indicators strongly correlated with
hyperuricemia is the body mass index (BMI). The more
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overweight the subject, the higher the prevalence of
hyperuricemia. The result of our study showed a marked
increase in uricemia in overweight subjects compared to
normal and thin. Zeghar and al. in Algeria made the
same observation in the study in 2017.0%
Epidemiological studies have suggested that a high BMI
triggers risk factors for lifestyle diseases such as t?/pe 2
diabetes, cardiovascular disease and hyperuricemia.**!

During the study, we observed clinical signs suggestive
of gout. These are joint pain quantified at 8.13%; arthritis
is observed at 1.25% and tophus at 0.63% in
hyperuricemia patients. The main risk factor for gout is
hyperuricemia. The uricemia level in these gout patients
was in the range of 589.40 £128.37 pmol/l. The
proportion of gout patients is often estimated at 10 to
15%, which shows that the finding of hyperuricemia has
very low specificity for the diagnosis of gout.

According to the glomerular filtration rate (GFR), we
divided the patients into 6 stages of renal failure: stage 1,
stage 2, stage 3A, stage 3B, stage 4 and stage 5. We
observed an established renal insufficiency. In 10% of
stage 3B patients, 4.37% stage 4 and 1.88% stage 5 out
of 160 hyperuricemia patients.

We also investigated the independent relationship
between uricemia and lipid profile. The results showed a
strong correlation between uricemia and triglycerides,
total cholesterol, HDL cholesterol and LDL cholesterol
with a significance level of p <0.01. Zeghar and al. in
Algeria in 2017"% observed a correlation between
uricemia and triglyceride levels, and total cholesterol
with a significance level of p <0.01. Tao-Chun Peng and
al. in 2014"" in the study on the relationship between
hyperuricemia and lipid profiles in American adults,
showed that LDL cholesterolemia, total cholesterolemia,
and triglyceridemia, are significantly associated with
hyperuricemia levels, while that HDL cholesterol has
been inversely associated.

We focused our study on the relationship between
uricemia and diseases related to hyperuricemia. The
results of our work have shown that there is a correlation
between  uricemia  and  arterial  hypertension
(hypertension), gout and renal failure at the significance
level p <0.01. Other authors have obtained this trend of
significant  correlation  between  uricemia  and
hyperuricemia-related diseases: Nguedia and Coll. in
2014 in the South-West region of Cameroon!®,
Masanari and Coll. in 2016 in Japan™®, Lutonadio in
2003 in Kinshasal® and Soraya and Coll. in 2009 in
Switzerland.*!

CONCLUSION

The prevalence of hyperuricemia in our study was
35.55%. The male was more exposed than the female.
The prevalence of hyperuricemia gradually increased
with age. Overweight and hypertension are the risk
factors. The presence of metabolic syndrome is a risk
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factor for diseases such as uric nephropathy, gout, high
blood pressure and cardiovascular disease.

A significant correlation is observed between uric
uricemia and lipid profile, as well as between uricemia
and hyperuricemia-related diseases.

It makes sense to help reduce hyperuricemia by
expanding the study to the entire Chadian population.
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