
Page 1 of  4

Inflammatory Biomarkers Status and Liver Enzymes 
Among Hyperuricemia Patients in Gaza Strip

Asmaa A Hejazi1, Ahmad M Tabash1, Wesam M Afana2 and Ayman M Abu Mustafa3*
1El Najar Hospital, Ministry of Health, Gaza Strip, Palestine
2European Gaza Hospital, Ministry of Health, Gaza Strip, Palestine
3Palestine College of Nursing, Khan Younis, Gaza Strip, Palestine

*Corresponding author: Ayman M Abu Mustafa, Palestine College of Nursing, Khan 
Younis, Gaza Strip, Palestine, Email: .

Received Date: September 20, 2019   

Published Date: October 14, 2019

ISSN: 2687-8410                                                                                                                           DOI: 10.33552/ACCS.2019.01.000523

Archives of 
Clinical Case Studies  

Research Article Copyright © All rights are reserved by Ayman M Abu Mustafa

This work is licensed under Creative Commons Attribution 4.0 License  ACCS.MS.ID.000523.

Abstract 
Background: The significance of hyperuricemia as a risk factor of incidence of myocardial infarction has been a debate for recent decades. 

However, Hyperuricemia has been shown to predict the development of heart failure, elevated in weight, hyper-insulinemia of secondary 
hypertension. Several studies have demonstrated that hyperuricemia is also associated with elevated inflammatory biomarkers levels and 
development of nonalcoholic fatty liver disease (NAFLD). The aims of the present study were to assess inflammatory biomarkers status and liver 
enzymes among hyperuricemia patients in Gaza Strip

Materials and Methods: A case-control study has been conducted on 70 subjects with hyperuricemia and 70 healthy subjects with normal uric 
acid as control aged between 41-70 years. Erythrocyte sedimentation rate (ESR), C - reactive protein (CRP), complement 3 (C3), ferritin, fibrinogen 
and liver enzymes were measured. 

Results: The results pointed out the average levels of ESR, CRP, C3, ferritin, fibrinogen AST and ALT were significantly higher in cases compared 
to controls. Pearson correlation showed that a positive significant correlation between uric acid and CRP (r = 0.656, P < 0.001), Fibrinogen (r = 0.784, 
P < 0.001), Ferritin (r = 0.939, P < 0.001), ESR (r = 0.89, P < 0.001), ALT (r = 0.886, P < 0.001), AST (r = 0.844, P < 0.001).

Conclusion: Hyperuricemia should be treated because it induces an inflammatory reaction and increases liver enzymess disorder. both 
hyperuricemia and dyslipidemia will enhance the risk for heart failure. In brief, new strategic management must be developed in order to decrease 
hyperuricemia among adult.
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Introduction
Uric acid is the end product of nucleic acid metabolism in 

humans and is generated by the action of the enzymes, xanthine 
oxidase (XO), that catalyzes the last two steps of uric acid 
conversion: hypoxanthine to xanthine and from xanthine to uric 
acid [1]. hyperuricemia associated with gouty arthritis (gout) 
and it is a condition characterized by swollen and hot joints 
caused by recurrent inflammatory arthritis [2]. The prevalence of 
hyperuricemia is progressively increasing and considers globularly 
disease associated with gender and age which leads to uric acid 
crystal deposits in joints, renal and other tissues and causes a lot 
of complications [3-5]. Recently, Epidemiological data support 
gout has been linked to heart disease [6-8]. On the other hands,  

 
several studies illustrated that hyperuricemia is the precursors of  
metabolic syndrome and cardiovascular diseases additionally to 
peripheral vascular disease and preeclampsia, and renal disease 
[3, 9-11]. Recent studies on hyperuricemia showed that uric acid 
crystal-induced inflammation is essential to developing system 
failure [1,12]. In this study, we investigated the relation of elevated 
uric acid with inflammatory biomarkers status and liver enzymes 
among hyperuricemia patients in Gaza Strip.

Materials and Methods
Study population and experimental design

Study design and samples: The present study is a case-control 
study. A total of 140 male. According to the present study were 
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divided into 2 categories: group Ι (70 hyperuricemia male patients) 
and group II (70 healthy individuals of the same population matched 
for age were used as a control group). The study was conducted by 
using collecting research data in the main public hospitals in Gaza 
strip: Nasser Hospital, European Hospital, El-Shifa Hospital and A 
l- Najar Hospital. The study data was collected during the period of 
June 2018 to April 2019.

Inclusion criteria

Inclusion criteria were between 41–70 years of age who had 
high uric acid.

Exclusion criteria

Exclusion criteria were patients with a history of smoke 
use, hypertension, diabetes mellitus, a cardiovascular disease, 
myeloproliferative disorder, in therapy with cytotoxic drugs, renal 
or hepatic disorders and those on antigout therapy, the individuals 
who were less than 41 years and more than 70 years.

Ethical considerations and permissions

Consent form to participate in the study was obtained from 
participants and freely participates in the study. Every participant 
had been provided with a full explanation of the intended study. 

Data collection

An interview was used for filling in questionnaires. All 
interviews were conducted face to face by the researchers.

Blood collection

All blood samples were collected in coagulation, a lavender top 
tube (EDTA) and serum was taken from participants and sent to 
the laboratory for analysis. Ferritin concentration was determined 
by enzymes immunoassay (ELISA) [13]. C3 was measured by using 
immune diffusion plates (FAR Ven Fermi, 12-Italy) as described by 
the manufacturer. An amount of serum was placed in the agarose 
well containing a mono-specific antibody. The serum spreads in the 
agarose and the contained antigen forms an immune complex with 
the antibody. A precipitation rings whose dimension is proportional 
to the concentration of protein in the serum was formed. Sample 
precipitation diameter was measured, and the reference value table 
was used to read the concentration of the protein [14]. EDTA tube 
was collected and tested quickly for ESR while coagulation tube for 
fibrinogen. Hemolyzed sample is rejected, and sample tubes were 

allowed to reach room temperature (15–30 °C) before performing 
the assay. CRP test was measured using a latex test [15].

Expected values for CRP: Presence of agglutination indicates a 
level of CRP in the sample equal or > 6mg/l. The lack of agglutination 
indicates a CRP level < 6mg/l in the sample. Expected Values for 
serum C3 concentrations: 50-120mg/dl. Expected Values for 
plasma fibrinogen concentrations:200-400mg/dl. Expected Values 
for ferritin: 16-220ng/ml. Expected Values for ESR < 20mm3/hr.

Statistical analysis

Data were analyzed using SPSS version 23. Chi-square (χ²) 
was necessary to compare the relationship between categorical 
variables, independent sample t-test (two-tailed) was done to assess 
the differences between case and control and Interrelationships 
between baseline variables and uric acid were assessed by Pearson’s 
correlation coefficient test. The values in tables were presented as 
mean ± standard deviation otherwise noted. P-value of < 0.05 was 
considered statistically significant.

Results
Distribution of studied sample according to socio-
demographic data

The results showed that there are no significant differences 
between cases and controls group regarding age, employment & 
marital status, education levels (P>0.05). These results indicated 
statistically no significant differences among groups in socio-
demographic characteristics studied that indicate good matching 
between groups.

Distribution of inflammatory biomarker and liver 
enzymes among cases and controls

The Table 1 shows the distribution inflammatory biomarker 
and liver enzymes among cases and controls. The results showed 
that there are higher statistically significant in cases compared 
to controls for CRP (7± 1.81 vs 4± 0.94 mg/dl; P< 0.001), C3 
(149±5.09 vs 108±5.68 mg/dl; P< 0.001), Fibrinogen (324±35.78 
vs 250±10.83 mg/dl; P< 0.001), Ferritin (289±6.16 vs 145±23.09 
ng/ml; P< 0.001), ESR (20± 3.25 vs 8± 1.04 mm3/hr; P< 0.001), 
ALT (47 ± 3.97 vs 25±5.80 U/L; P< 0.001) and AST (70±15.83 vs 
25±6.12 U/L; P< 0.001). These results indicate that hyperuricemia 
association elevated inflammatory biomarker and liver enzymes 
studied.

Table 1: Distribution of inflammatory biomarker and liver enzymes among cases and controls.

Variables Case(n=70) Mean±SD Control (n =70) Mean±SD % Different p value

CRP (mg/dl) 7± 1.81 4± 0.94 54.55 0.001

C3 (mg/dl) 149±5.09 108±5.68 31.91 0.001

Fibrinogen (mg/dl) 324±35.78 250±10.83 25.78 0.001

Ferritin (ng/ml) 289±6.16 145±23.09 66.36 0.001

ESR (mm/hr) 20± 3.25 8± 1.04 85.71 0.001

ALT (U/L) 47 ± 3.97 25±5.80 61.11 0.001

AST (U/L) 70±15.83 25±6.12 94.74 0.001
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Correlation between uric acid and inflammatory 
biomarker and liver enzymes among the study 
population

The Table 2 showed that Relation of uric acid with inflammatory 
biomarker and liver enzymes among the study population. Pearson 
correlation showed that that a positive significant correlation 
between uric acid and CRP (r = 0.656, P < 0.001), Fibrinogen (r = 
0.784, P < 0.001), Ferritin (r = 0.939, P < 0.001), ESR (r = 0.89, P < 
0.001), ALT (r = 0.886, P < 0.001), AST (r = 0.844, P < 0.001).

Table 2: Correlation between uric acid and inflammatory biomarker and 
liver enzymes among the study population.

Biomarker
Uric acid (mg/d)

r P-value

CRP (mg/dl) 0.656 <0.001

Fibrinogen (mg/dl) 0.784 <0.001

Ferritin (ng/ml) 0.939 <0.001

ESR (mm/hr) 0.89 <0.001

ALT (U/L) 0.886 <0.001

AST (U/L) 0.844 <0.001

Discussion
Elevated uric acid has long been associated with several 

complications [16]. Newly studies of the pathological mechanism 
of gout disease illustrated that hyperuricemia associated with 
insight into the underlying mechanisms of monosodium urate 
crystals induce an inflammatory reaction involved in the pathology 
of gout by the deposition of monosodium urate crystals within 
joints and connective tissue engenders highly inflammatory but 
localized responses [17]. In our findings observed that means of 
Inflammatory markers such as ESR, CRP, ferritin, fibrinogen, and C3 
were higher in the cases when compared to control also positive 
relationship for these parameters. Our study agreed with the 
previous study found that correlation between serum C-reactive 
protein and uric acid levels in a German population-based survey 
[18] and positive and significant association between uric acid 
and inflammatory markers such as C-reactive protein [19]. Also, 
our results agreed with the previous study reported that a positive 
relationship between serum uric acid and acute-phase reactants, 
such as high-sensitivity CRP, fibrinogen, ferritin, complement C3, 
and erythrocyte sedimentation rate [20]. Regarding the association 
between hyperuricemia and liver profile, the results showed 
ALT and AST was significantly higher in hyperuricemia patients 
compared to that of control and positive correlation between liver 
function test and elevated uric acid.

These findings are parallel to the previous study showed 
that participants with hyperuricemia were more likely to have 
metabolic disorders and elevated ALT [21,22]. this means a positive 
association between hyperuricemia and elevated ALT were also 
reported by Chen et al. [23]. However, Lee et al. reported that an 
increase in uric acid was an independent risk factor for elevated 
ALT [24]. In China, a large sample of employees (8925 participants) 
showed that hyperuricemia was associated with NAFLD [22]. 
Another study among obese adolescents found a significant 

association between hyperuricemia and elevated ALT [25]. 
Moreover, Afzali A et al. supported the association between elevated 
uric acid and the increased prevalence of the chronic liver disease 
in a prospective study [21,26-28]. One potential mechanism might 
be responsible for the positive association between increased uric 
acid and elevated ALT such as Hyperuricemia and NAFLD [29]. In 
another study conducted by Zelber-Sagi et al. showed that uric acid 
was independently associated with elevated liver enzymess [30].

Conclusion
The present study showed a strong association between uric 

acid and development of inflammatory disease among Gazan 
patients. Early prevention of hyperuricemia can reduce the 
incidence of hyperuricemia complication among Gazan patients 
with reducing liver disease. Moreover, elevated uric acid may be 
used as a predictor in inflammatory disorders.
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