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Abstract: Background: Chronic kidney disease (CKD) is strongly
associated with increased cardiovascular morbidity and mortality.
Beyond traditional risk factors, metabolic and inflammatory
biomarkers such as serum uric acid and liver enzymes may provide
additional insight into cardiovascular risk stratification. Objective:
To evaluate serum uric acid and liver enzymes as predictors of
cardiovascular risk among patients with chronic kidney disease.
Methodology: This was a descriptive, cross-sectional study
conducted at Medicine Department of Fatima Jinnah Medical
University/ Sir Ganga Ram Hospital, Lahore from November
2024 to May 2025, including 169 patients diagnosed with chronic
kidney disease (CKD). Results: Most patients were aged 41-60
years (48.5%) and male (57.4%). Hypertension (72.8%), diabetes
(55.6%), and dyslipidemia (52.1%) were common, and 40.2% had
cardiovascular morbidity. Hyperuricemia was present in 63.9% of
patients, while elevated ALT, AST, and GGT were observed in
30.8%, 26.6%, and 34.3%, respectively, with 52.7% showing at
least one abnormal liver enzyme. High cardiovascular risk was
more frequent among patients with elevated uric acid (68.5%) and
abnormal liver enzymes, including ALT (71.2%), AST (66.7%),
and GGT (72.4%). The strongest association was noted when both
uric acid and liver enzymes were elevated, where 80.6% were
classified as high risk (p < 0.05). Conclusion: Serum uric acid and
liver enzymes are significantly associated with cardiovascular risk
in CKD patients and may serve as simple, cost-effective biomarkers
for early identification of high-risk individuals, enabling timely
preventive strategies.

Keywords: chronic kidney disease, serum uric acid, liver enzymes,
cardiovascular risk, biomarkers.

INTRODUCTION to cardiovascular death more than the renal failure
Chronic kidney disease (CKD) is becoming an itself [1]. The World Health Organization states that
established cause of cardiovascular morbidity and cardiovascular disease is the most common cause of
mortality, with the affected patients being predisposed death in the world, and this risk is significantly greater
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in those people who have a compromised kidney
function [2]. Early falls in glomerular filtration rate are
related to endothelial and vascular narrowing,
inflammation, and increased atherosclerosis, and
place CKD patients in a high-risk group of
cardiovascular disease [3]. Besides classic risk factors
(hypertension, diabetes, and dyslipidemia), the CKD-
associated metabolic imbalances and oxidative stress
are also additional factors that facilitate cardiac and
vascular damage [4]. Hence, it is necessary to find
easy-to-measure and simple biochemical markers to
predict cardiovascular risk in this group and prevent
the risk at its early stage. Uric acid in the serum has
become a possible independent risk factor [5]. In
CKD, hyperuricemia occurs because of decreased
renal secretion and is associated with endothelial
dysfunction, inflammation, and the renin-angiotensin
system activation, which leads to high blood pressure
and atherosclerosis [6][7]. Uric acid has been found to
increase the risk of coronary artery disease, left
ventricular  hypertrophy, and cardiovascular
mortality, which argues in favor of its role in risk
stratification [8]. Likewise, liver enzymes, including
alanine aminotransferase (ALT), aspartate
aminotransferase (AST), and gamma-glutamyl
transferase (GGT), are gradually being identified as
indicators of systemic inflammation and metabolic
stress and not hepatic injury [9]. There is an increase
in insulin resistance, metabolic syndrome, and
cardiovascular events attributed to raised enzyme
levels despite the absence of overt liver disease [10].
These changes in CKD patients can also indicate the
ongoing process of inflammation and atherosclerosis
[11]. Even though it has been established that both
serum uric acid and liver enzymes have individually
been associated with cardiovascular disease, there is a
paucity of evidence on the joint predictive value of the
two in CKD patients, especially in the local contexts
[12][13].

Objective

To evaluate serum uric acid and liver enzymes as
predictors of cardiovascular risk among patients with
chronic kidney disease

METHODOLOGY

This was a descriptive, cross-sectional study
conducted at Medicine Department of Fatima Jinnah
Medical University/ Sir Ganga Ram Hospital,
Lahore from November 2024 to May 2025. Data were

collected from 169 patients. Secondly, the subjects
were included in case of age of 18 years and older age
with a known diagnosis of chronic kidney disease
stages 1-5 according to estimated glomerular filtration
rate criteria and a stable renal function recorded over
a period of at least three months. Only willing patients
were recruited into the study, and only those who gave
informed consent were included. The individuals
were not included in case of known chronic liver
disease or active hepatitis, alcohol abuse in the past,
or in case of acute kidney injury. Patients already
taking hepatotoxic drugs, pregnant women, and
patients with a malignant or acute systemic infection
were excluded.

Data Collection

The structured predesigned proforma was used to
collect the data. Demographic variables identified at
the baseline were age, gender, body mass index,
smoking status, and years of CKD. Clinical variables
were blood pressure, diabetes mellitus, hypertension,
dyslipidemia, and cardiovascular disease. Laboratory
researches were conducted in accordance with the
regular hospital practice. Blood samples were taken
following overnight fasting to determine the serum
uric acid, alanine aminotransferase (ALT), aspartate
aminotransferase (AST), gamma-glutamyl transferase
(GGT), serum creatinine, lipid profile, and fasting
blood glucose. Standard equations were used to
estimate the glomerular filtration rate (¢GFR) in order
to classify CKD stage. The cardiovascular risk
evaluation was according to the presence of
hypertension, diabetes, dyslipidemia, high body mass
index, and cardiovascular events (ischaemic heart
disease or stroke). The number of risk factors
determined the classification of patients as low and
high risk categories.

Statistical Analysis

Data were entered and analyzed using SPSS version
24.0. Continuous variables such as age and
biochemical parameters were summarized using
median and interquartile range, while categorical
variables were expressed as frequencies and
percentages. Associations between serum uric acid,
liver enzyme levels, and cardiovascular risk categories
were assessed using chi-square. Correlation analysis
was performed to determine relationships between
biomarkers and cardiovascular parameters. A p-value
< 0.05 was considered statistically significant.

RESULTS
Data were collected from 169 patients, the largest proportion belonged to the 41-60-year age group, accounting for
82 individuals (48.5%), followed by those older than 60 years with 48 patients (28.4%), while 39 patients (23.1%)
were aged 18—40 years. Males constituted the majority with 97 patients (57.4%), whereas females comprised 72
patients (42.6%). Regarding body mass index, 69 patients (40.8%) were overweight (25-29.9 kg/m?), 66 (39.1%) had
normal BMI (<25 kg/m?), and 34 (20.1%) were classified as obese. In terms of smoking status, 51 patients (30.2%)
were smokers, while most participants, 118 (69.8%), were non-smokers.
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Table 1. Baseline Demographic and Anthropometric Characteristics of CKD Patients (N = 169)

Variable Category n (%)
Age (years) 18-40 39 (23.1)
41-60 82 (48.5)
>60 48 (28.4)
Gender Male 97 (57.4)
Female 72 (42.6)
BMI (kg/m?) <25 66 (39.1)
25-29.9 69 (40.8)
>30 34 (20.1)
Smoking status Smoker 51(30.2)
Non-smoker 118 (69.8)
Total All patients 169 (100.0)

The vast majority of patients were of moderate-to-advanced renal impairment with stage 3 CKD being the most
prevalent (37.9%), 29.0% at stage 4, and 16.0% at stage 5 with only 17.2% at the early stages. Comorbidity conditions
were very high, hypertension was 72.8, diabetes mellitus was 55.6, and dyslipidemia was 52.1. In addition, a previous
history of cardiovascular disease was present in 21.3%.

Table 2. Clinical Profile and CKD Severity

Variable Category n (%)
CKD Stage Stage 1-2 (Mild) 29 (17.2)
Stage 3 (Moderate) 64 (37.9)
Stage 4 (Severe) 49 (29.0)
Stage 5 (End stage) 27 (16.0)
Hypertension Present 123 (72.8)
Absent 46 (27.2)
Diabetes mellitus Present 94 (55.6)
Absent 75 (44.4)
Dyslipidemia Present 88 (52.1)
Absent 81 (47.9)
Previous CVD history Present 36 (21.3)
Absent 133 (78.7)
Total All patients 169 (100.0)

Elevated serum uric acid was observed in 63.9% of patients, indicating widespread hyperuricemia. Raised liver
enzymes were also frequent, with ALT elevated in 30.8%, AST in 26.6%, and GGT in 34.3%. Overall, more than
half of the patients (52.7%) had at least one abnormal liver enzyme. These results suggest that metabolic stress and
systemic inflammation were prevalent, supporting the potential role of these biomarkers in cardiovascular risk
assessment.

Table 3. Serum Uric Acid and Liver Enzyme Levels

Parameter Category n (%)
Serum uric acid Normal 61 (36.1)
Elevated 108 (63.9)
ALT Normal 117 (69.2)
Elevated 52 (30.8)
AST Normal 124 (73.4)
Elevated 45 (26.6)
GGT Normal 111 (65.7)
Elevated 58 (34.3)
Any abnormal enzyme Present 89 (52.7)
Absent 80 (47.3)
Total All patients 169 (100.0)

Traditional cardiovascular risk factors were highly prevalent. Hypertension affected 72.8%, diabetes 55.6%,
dyslipidemia 52.1%, obesity 20.1%, and smoking 30.2%. Evidence of established cardiac involvement was also noted,
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including left ventricular hypertrophy in 24.9%, ischemic heart disease in 17.2%, and stroke in 6.5%. Overall, 40.2%

of patients exhibited some form of cardiovascular morbidity.

Table 4. Cardiovascular Risk Factors and Clinical Outcomes

Variable Category Frequency n (%)
Hypertension Present 123 (72.8)
Diabetes Present 94 (55.6)
Obesity Present 34 (20.1)
Dyslipidemia Present 88 (52.1)
Smoking Present 51(30.2)
Left ventricular hypertrophy | Present 42 (24.9)
(ECG/Echo)
Ischemic heart disease Present 29 (17.2)
Stroke history Present 11 (6.5)
Any cardiovascular morbidity Present 68 (40.2)
Absent 101 (59.8)
Study Total All patients 169 (100.0)

High-risk status was observed in 68.5% of those with elevated uric acid compared with 42.6% among those with
normal levels. Similarly, elevated ALT (71.2%), AST (66.7%), and GGT (72.4%) were each associated with greater
cardiovascular risk. The strongest association was seen when both uric acid and liver enzymes were elevated, where
80.6% fell into the high-risk category, whereas only 23.8% of patients with normal biomarkers showed high risk.

Table 5. Association of Biomarkers with High Cardiovascular Risk

Risk Factor High CV Risk n (%) Low CV Risk n (%) p-value
Elevated uric acid 74 (68.5) 34 (31.5) 0.001
Normal uric acid 26 (42.6) 35(57.4) 0.001
Elevated ALT 37(71.2) 15 (28.8) 0.002
Elevated AST 30 (66.7) 15 (33.3) 0.006
Elevated GGT 42 (72.4) 16 (27.6) 0.001
Any abnormal enzyme 63 (70.8) 26 (29.2) 0.001
Combined uric acid + enzyme | 58 (80.6) 14 (19.4) 0.001
elevation

Normal biomarkers 19 (23.8) 61(76.2) 0.001
Study Total 100 (59.2) 69 (40.8) 0.001

DISCUSSION ischemic heart disease (17.2%), and stroke (6.5%).

This paper compared the predictive value of serum
uric acid and liver enzymes in cardiovascular risk in
169 patients with chronic kidney disease and found
that the predictive value of both metabolic
abnormalities and cardiovascular morbidity was
considerable. The cohort was mostly middle-aged,
with 48.5% comprising of 41-60 years old and mostly
males (57.4). The rate of excess weight was prevalent
with 40.8 being overweight, 20.1 being obese, and
30.2 being smokers. These demographic and lifestyle
characteristics are reported to be the causes of
cardiovascular disease and are correlated with what
has previously been recorded in other research studies
[14][15]. The majority of the patients were of
moderate-advanced renal impairment with 37.9 per
cent stage 3 CKD, 29.0 per cent stage 4, and 16.0 per
cent stage 5. Conventional cardiovascular risk factors
were extremely high, with hypertension prevalent in
72.8, diabetes in 55.6, and dyslipidemia in 52.1, and
21.3 already having established cardiovascular
disease. Moreover, 40.2% exhibited cardiovascular
morbidity: left ventricular hypertrophy (24.9%),

The occurrence of high rates of cardiovascular
comorbidities among CKD groups has been long-
standing, with prior studies providing a strong focus
on the close interdependence between cardiac
comorbidities and renal dysfunction [16][17].
Biochemical abnormalities were also eminent.
Hyperuricemia was also detected in 63.9 percent of
patients and raised ALT, AST, and GGT in 30.8
percent, 26.6 percent, and 34.3 percent, respectively
and 52.7 percent of the patients had at least one
abnormal liver enzyme. These results indicate great
oxidative stress and dysfunction of the metabolism.
Past studies have also found elevated uric acid and
liver enzyme to be an indication of endothelial
dysfunction, inflammation, and atherogenesis, and to
have a positive correlation with cardiovascular risk
[18][19].

Notably, this paper showed a high correlation
between these biomarkers and cardiovascular risk.
The presence of high-risk status was 68.5 percent in
patients with higher uric acid than the 42.6-percent in
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patients with normal level. High ALT (71.2%), AST
(66.7%), and GGT (72.4%) were also related to
increased risk, but with the greatest impact of both
uric acid and liver enzyme have a high risk, 80.6% fell
in a high-risk category. On the other hand, high risk
was demonstrated by only 23.8% of the normal
biomarkers. Previous studies have shown that
hyperuricemia, abnormal liver enzyme, and elevated
cardiovascular events have a similar degree of
association which supports their potential use as
predictive markers [20][21]. In general, the results
suggest that serum uric acid and liver enzymes are
cheap, easy, and non-complicated biomarkers, which
have a strong association with cardiovascular risk in
CKD patients. Their regular checkup could enable the
early detection of persons at risk and the prompt
preventive measures to curb cardiovascular morbidity
and mortality.

CONCLUSION

It is concluded that the majority of patients were
middle-aged with a male predominance, and a
substantial proportion were either overweight or
obese, with nearly one-third identified as smokers.
These baseline characteristics indicate a high burden
of modifiable cardiovascular and metabolic risk
factors within the cohort. The presence of excess body
weight and smoking underscores the importance of
early risk assessment, lifestyle modification, and
preventive strategies to reduce disease progression and
improve long-term clinical outcomes.
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