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Abstract:  
Background: The purpose of this study is to evaluate serum creatinine as a marker of 
estimated glomerular filtration rate (eGFR) in excessive alcohol use people, and to 
determine correlation between total kidney volume (TKV) and other relevant factors. 
Methods: In this study, 95 people were examined 2025. We measured serum creatinine 
based GFR using the MDRD formula. Biochemical analysis and serum creatinine were 
evaluated using a fully automatic analyzer. TKV was determined by ellipsoid method 
using 2D sonographic transducer. 
Result: The mean subject age was 52±10, BMI 25±4 and male female ratio was 4:1. Mean 
arterial pressure was 108±14 mmHg, eGFR 90±19 ml/min/1.73m 2. Age, body mass index 
(BMI) and mean arterial pressure (MAP) were inversely correlated with eGFR (P<0.01) 
and no difference between male and female recipients. There is no statistically significant 
correlation between TKV and eGFR. BMI and arterial pressure was correlated with TKV 
(P<0.01). Mean eGFR and TKV was calculated into 4 groups of 10-year intervals, that 
eGFR was decreased significantly with age groups. 
Conclusion: According to our research, one of the optimal methods for assessing kidney 
function is the creatinine-based calculation method, and long-term excessive alcohol 
consumption is a risk factor for chronic kidney disease (CKD). 
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Introduction 
The World Health Organization (WHO) 

reports that more than 400 million people, or 7% of the 
world’s population aged 15 years and older, lived with 
alcohol use disorders. Of this, 209 million people (3.7% 
of the adult world population) lived with alcohol 
dependence.1 More than 30 percent of Mongolia's 
population consumes alcohol excessively, and 
according to WHO statistics, the average person over 
the age of 15 consumes 7.4 liters of alcohol per year, 
which is higher than the global average.2,3 A study on 
the prevalence of alcohol use and alcohol dependence 
disorders in Mongolia found that more than 60% of the 
total population consumes alcohol in some form, 8.6% 
abuse alcohol, 9.9% are alcohol dependent, and 6.4% of 
the total population meets the criteria for alcohol 
dependence disorders upon clinical examination [3]. 

The main goal of treatment for alcohol 
dependence is to prevent addiction and other organ 

system disorders. Excessive alcohol consumption is a 
risk factor for chronic kidney disease and is a leading 
cause of death from complications of high blood 
pressure and cardiovascular disease [4]. 

There are many methods for assessing kidney 
function or renal glomerular filtration rate, including 
24-hour urine collection and creatinine clearance, and 
many analytical methods for assessing glomerular 
filtration rate using radioisotopes Tc99m-DTPA and 
Cr51-EDTA, which are widely used in practice. These 
methods are highly toxic, expensive, and prone to 
errors during testing [5]. 

Currently, the most widely used methods in 
practice are the CKD-EPI and MDRD formulas, which 
use serum creatinine to estimate renal function and 
glomerular filtration rate. 

Methods
The study included a total of 95 participants 

aged 30-70 who were admitted to the Addiction Center 
of Ulaanbaatar, Mongolia in 2025. The participants 
behavioral disorders were assessed using the Michigan 
Test. Biochemical tests and serum creatinine were 
assessed using a fully automated analyzer (GOLSITE, 
China).TKV was determined by using 2D sonographic 
transducer (Mindray Z50, China). 

Creatinine-based glomerular filtration was 
calculated using the MDRD formula: (ml/min/1.73m2) 
= 175*(SCr)-1.54x Age-0.203x (0.742 if female)6, and 
each kidney volume was separately determined by 
ellipsoid formula TKV=length*width*depth*π/6, TKV 
was calculated TKV=VolumeR+VolumeL 

MAP was calculated using the formula Mean 
Pressure = DD + 1/3 PD according to the guidelines for 
hypertension (high>90mmHg) in adults [7].  

According to the survey, parpicipants are not 
diagnosed with diabetes or other chronic diseases. 

Mental and behavioral disorders were assessed 
for using the Michigan Alcohol Dependence Test over 
15 points (0-5 points – No alcohol dependence, 5-7 
points – High probability of alcohol dependence, 7-15 
points – Early stage of alcohol dependence, 15-25 points 
– Moderate stage of alcohol dependence, 25 or more 
points – Severe stage of alcohol dependence) 

Statistical analysis of the results was performed 
using SPSS (IBM, version 30). Standard deviations of 
the mean were calculated using numerical values (age, 
serum creatinine, and MDRD formula), and statistical 
significance was considered when P value <0.05. The 
correlation between numerical values was assessed 
using Pearson's correlation coefficient [8]. 

The study was conducted in accordance with 
ethical guidelines and approved by the Ethics 
Committee of the Addiction Center of Ulaanbaatar. 

Results
Table 1. General characteristics. 

Indicators N Minimum Maximum Mean Std. Deviation 

Age 95 30 70 51.9 10.2 

BMI 95 25 40 25.1 4.3 

eGFR (mil/min/1.73m2) 95 37 159 103.74 28.7 

MAP (mmHg). 95 80 146 108.2 14.5 

Total Kidney Volume 95 165 351 242.4 45.2 

Michigan Score 95 8 49 30.7 9.2 

https://www.cajn-journal.org/
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eGFR and TKV was calculated using 
histograms and showed a normal distribution. (Figures 
1 and 2) 

There was inversely correlation between Age, 
BMI, MAP and eGFR in this study participants (P<0.01), 
and no difference was observed between genders. 

Additionally, when classifying according to the 
International Classification of Chronic Kidney Disease 
(CKD stage 1-5) based on serum creatinine, no patients 
with CKD stages 4 and 5 (chronic renal failure and end-
stage renal disease) were not identified. 

 
Figure 1. eGFR Frequency                           

Figure 2. eGFR Frequency 

When calculating the average eGFR in 3 CKD 
stage groups that mean eGFR decreases significantly 
(Figures 3) 

 
Figure 3. Mean eGFR in CKD stages                 
 

 
Figure 4. Mean eGFR in Age Groups 

Mean eGFR was calculated into 4 groups of 10-
year intervals, that eGFR was decreased more in elderly 
(age group that over 60). 

There is no statistically significant correlation 
between eGFR and TKV but BMI and arterial pressure 
was correlated with eGFR and TKV (P<0.01). 

Therefore, we calculated the average TKV 
during the stages of CKD and age groups there is no 
relation between them and no statistically significant 
correlation was observed between Michigan test scores 
and eGFR and TKV. 

Discussion 
Assessment of kidney function is essential for 

early detection of CKD and renal failure. MDRD and 
other creatinine based methods are considered to be the 
most suitable, cost-effective, rapid and reliable test for 
renal function [9].  

Some studies have shown an inverse 
relationship between alcohol consumption and kidney 
function and with the increase in alcohol consumption 
being associated with elevated prevalence of CKD [12]. 

As people age, their glomerular filtration rate, 
an indicator of kidney function decreases (Over 40, 
eGFR decreases 1ml/min/1.732 per year)16 and one of 
the main factors contributing to this decline is excessive 
alcohol consumption [14]. 

Our study shows that eGFR was relatively 
stable under 59 years of age, but decreased more in 
elderly that over age 60. (Figure 4, Mean eGFR in Age 
Groups). 

https://www.cajn-journal.org/
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There was no statistically significant 
correlation between eGFR and TKV. Total study 
participants were in stages I-III of CKD stages, while 
about 20% had a eGFR between 90 to 120 ml/min/1.732 
in normal filtration [11]. 

There was a statistically significant inversely 
correlation (P<0.01) between eGFR and MAP in the 
study participants, with 80% having high arterial 
pressure.  

Mean eGFR decrease across the stages of CKD 
between alcohol dependence and is not directly related 

to each other. However, the decrease in eGFR with age 
suggests that long-term alcohol use is a risk factor for 
CKD [13]. 

There is no correlation between kidney size and 
glomerular filtration but the majority of this 
participants with alcohol dependence have high levels 
of hypertension (80% of the total) and high BMI with 
normal or decreased kidney function, which may be a 
one of the main cause of CKD [14,15]. 

Conclusion 
Our study shows that one of the most effective 

methods for assessing kidney function is the creatinine-
based GFR calculation method and excessive alcohol 

consumption does not directly affect kidney function, 
but in the long term it can lead to complications such as 
high blood pressure, to elevate prevalence of CKD. 
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