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Abstract 
This study examined the impact of energy drink consumption on kidney function 
among Iraqi youth. It found that heavy consumption, particularly more than seven cans 
per week, was associated with a significant increase in uric acid levels, while serum 
creatinine showed no significant change. Moderate and low consumption were linked 
to reduced urea and blood urea nitrogen levels. The study also suggests that energy 
drinks may aggravate gastric irritation in individuals with Helicobacter pylori 
infection because of their high caffeine, sugar, and acid content. Overall, the findings 
indicate potential renal and gastrointestinal risks and highlight the need for further 
long-term investigation. 
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1. Introduction 

When bacteria infiltrate normally sterile organs like the kidneys, they can have a major impact on the human body [1]. Urinary 

tract infections (UTIs) and other bacterial infections can spread to the kidneys and result in pyelonephritis [2]. Fever, discomfort, 

and in extreme situations, renal failure or damage, may result from this. In order to avoid long-term complications, early 

diagnosis and treatment are crucial [3]. 

Non-alcoholic beverages known as energy drinks (EDs) are high in caffeine and a number of other psychoactive ingredients, 

such as the amino acid taurine, the glucose derivative glucuronolactone, and herbal extracts like ginseng and guaranà (an 

additional source of caffeine with effects similar to those of caffeine), which are frequently present in varying amounts [4]. EDs 

were first introduced to the market in Europe and Asia in the 1960s, and since the end of the previous century, they have 

proliferated all over the world [5]. Numerous studies have been conducted on the immediate and long-term health effects of ED 

use on the central nervous system and cardiovascular system. It has been demonstrated that eating disorders have a number of 

negative effects on people, especially young people. These effects include high blood pressure, severe cardiovascular events, 

kidney problems, metabolic problems, poor sleep, seizures, and neuropsychiatric problems [6]. About 30% of young people 

regularly use energy drinks, which are the second most popular dietary supplement among them in the United States [7]. About 

half of the Saudi University students who took part in a survey acknowledged regularly consuming energy drinks, suggesting 

that the popularity of these beverages in the Kingdom of Saudi Arabia is similar to that of other countries [8]. Over the past 20 

years, there has been a sharp rise in the use of EDs, especially among teenagers and young adults. EDs are aggressively marketed 

as energy boosters that enhance cognitive and physical performance. There aren't many studies to back up these assertions, 

though. The safety of these drinks has been called into question because ED has been linked to a number of negative health 

effects [9]. The components found in EDs are stimulants and are not on the list of substances that the US Food and Drug 

Administration (FDA) regulates. Different brands of EDs have varying amounts of these stimulants, and most of the time, they 

are higher than what is permitted [10]. According to a study, EDs contain 50–505 mg of caffeine per can, which is significantly 

more than the 34 mg found in a single Coke can [11]. In recent years, there have been more reports of serious, detrimental health 

issues brought on by ED consumption. In fact, according to the US Substance Abuse and Mental Health Services Administration, 

the number of ED-associated emergency interventions doubled in 2013 [12], rising from 10,068 in 2017 to over 20,000 in 2011. 
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Within one to two hours of consuming an energy drink, 

healthy individuals experienced elevated systolic heart 

pressure (from 6 to 10 mm Hg), elevated diastolic heart 

pressure (from 3 to 6 mm Hg), and elevated heart rate (from 

3 to 7 bpm). Atrial brillation was observed in healthy 

individuals. 

 

 
 

Fig 1 

 

Caffeine and caffeine-containing beverages have been shown 

to have a variety of effects on the gastrointestinal tract, but 

their potential link to inflammation or immune cell activation 

has received less attention. indicating that EDs may impact 

immunological response and inflammation [13]. 

 Energy drinks have between 0 and 67 grammes of glucose 

and fructose per 240 millilitres. Energy drinks are classified 

as high-sugar foods and beverages based on the British Food 

Standards Agency's (FSA) criteria. This category typically 

includes foods and drinks with more than 10 grammes of 

sugar per 100 grammes of product. The most popular energy 

drink has 11 grammes of sugar per 100 millilitres, or six or 

seven teaspoons for a 250 millilitre can [14]. Consuming 

sugary drinks is linked to cardiovascular disease, type II 

diabetes, dental cavities, and obesity [15]. According to 

Khayyat et al. (2014), the administration of ED resulted in 

renal toxicity, which was evidenced by a time-dependent 

increase in urea, uric acid, and creatinine [16]. This is 

consistent with the findings of Ugwuja (2014), who found 

that rats' serum levels of urea, uric acid, and creatinine  

increased when they consumed the energy drink Bullet® 

either by itself or in combination with alcohol [17]. One of the 

primary ingredients in energy drinks, caffeine, was blamed 

by the authors for the impact of energy drinks on renal 

function. Numerous studies have demonstrated that caffeine 

can raise the levels of creatinine and serum urea [18]. 

Additionally, caffeine encourages natriuresis, or the loss of 

sodium in the urine, which affects plasma volume and 

significantly changes cardiovascular function during exercise 
[19]. Furthermore, prolonged exercise in a hot environment 

may cause a sodium imbalance that lowers the legs' isometric 

force [20, 21]. Energy supplements contain higher levels of 

caffeine and niacin than vitamins and minerals. Like nicotine 

in cigarettes, caffeine in energy supplements can cause 

dependence [22]. Caffeine and niacin compounds only serve 

as simulants; they are not molecules that provide energy. 

Energy supplements containing niacin and caffeine will 

stimulate the central nervous system, causing the muscle to 

undergo a catabolism reaction, which is a reaction that 

produces energy [23]. 

 

 
 

Fig 2 
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Medications In a healthy state, the body will process excess 

substances in energy supplements in the liver before 

excreting them through sweat, urine, or faeces [24]. The liver's 

job becomes considerably more challenging when energy 

supplements contain stimulant ingredients like taurine and 

caffeine. While the toxicity effect does not occur directly due 

to long-term accumulation by slowly causing liver damage, 

there are a number of factors that can cause damage to liver 

function, such as a drinking habit, viral infections, and long-

term use of certain drugs [25]. Direct toxicity will occur in a 

matter of hours and is fatal. An increasing number of people 

are experiencing liver damage as a result of their energy drink 

addiction. The equivalent of 40 mg of niacin is found in one 

bottle of energy drinks [26]. Niacin has an LD50 limit of 50 

mg/kg BB, which indicates whether consuming too much of 

it will harm the liver. The Nutrition Adequacy Rate (RDA), 

which suggests that adult women consume 14 mg of niacin 

per day and adult men consume 16 mg per day, determines 

how much niacin the body needs [27]. 

 

Materials and Methods 

Study population and design: This cross-sectional analytical 

cohort study intends to assess how energy drink (ED) 

consumption affects kidney function tests. Fifty employees 

and students from the Applied Medical technique for the 

study, college students who drank more than one can of ED a 

day were specifically recruited. tests for kidney function 

(Creatinine, Urea, Uric Acid). An auto-mated Genx 

instrument and a semi-automated test were used to analyse 

the blood samples at the Applied Medical Technique 

College's biochemistry lab. Colorimetric and kinetic methods 

were estimated using human reagent kits. 

 

Results  

There was no difference in creatinine and uric acid levels 

between the control group and energy drink consumers, 

according to blood samples from 25 participants in the study, 

whose ages ranged from 18 to 34. The mean kidney function 

test results were 20.98 and the standard deviation was 2.6. 

Nonetheless, there were notable variations in urea levels, 

with energy drinks showing a decline.  

 

 
 

Fig 3 

 

The following was noted when the energy drink consumers 

were split into three groups according to how frequently they 

drank them: A kidney function analysis revealed that group 

3's uric acid levels were significantly higher (P < 0.05) than 

those of the control group (mean of 7.33 ± 0.956). However, 

there was no significance in group 1 (with a mean of 4.87 ± 

0.299) and group 2 (with a mean of 4.86 ± 0.312). Urea levels 

were significantly decreased (P < 0.05) in group 1 and 2 (with 

means of 30.61 ± 2.16 and 30.07 ± 2.16 respectively)  

compared to the control group, but there was no significance 

in group 3 (with a mean of 38 ± 1.84). Additionally, group 1 

and group 2 had significantly lower BUN levels (P < 0.05) 

with means of 17.76 ± 0.861 and 14.30 ± 1.01, respectively; 

however, group  

According to Table 1, creatinine analysis revealed no 

significant relationship (P > 0.05) between any of the groups 

and the control group (means of 0.60 ± 0.048, 0.64 ± 0.038, 

and 0.65 ± 0.036, respectively). 
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Fig 4 

 

Creatinine levels were found to rise very slowly as energy 

drink consumption increased; group 3, which drank more 

than seven cans per week, showed the biggest increase. 

Group 3's uric acid levels were found to be significantly 

higher than those of the control group.  

 

Criteria for Inclusion 

Individuals who, for a minimum of two years, drank at least 

two cans of ED every week. Participants with hepatitis B or 

C, pregnant women, people with high blood pressure, and 

those who drank fewer than two cans of ED per week were 

excluded. 

 

Discussion 

With an emphasis on serum creatinine, urea, and uric acid 

levels, the current study sought to assess how energy drink 

consumption affected kidney function in young Iraqis. The 

creatinine levels of energy drink users and the control group 

did not differ significantly, according to the results. On the 

other hand, people who drank more than seven cans a week 

showed markedly higher uric acid levels, whereas people 

who drank moderate or low amounts showed markedly lower 

urea levels. 

These results are somewhat in line with earlier research. 

Energy drink consumption, for instance, was found to cause 

renal toxicity by Khayyat et al. (2014), as evidenced by 

increased levels of urea, uric acid, and creatinine in rats. This 

finding raises the possibility that toxicity is dose- and time-

dependent [16]. In a similar vein, Ugwuja (2014) found that 

rats who drank energy drinks had significantly higher levels 

of serum urea, uric acid, and creatinine. He ascribed this to 

energy drinks' caffeine content, which is known to have 

nephrotoxic and diuretic effects when taken in excess [17]. 

In contrast to the aforementioned results, the current study's 

lack of a discernible rise in creatinine, even among heavy 

energy drink users, raises the possibility that the short-term 

impact on renal filtration capacity may be minimal in young, 

healthy people. The observed rise in uric acid, however, is in 

line with research by Tofovic et al. (2002), which showed 

that chronic caffeine use worsens kidney disease in diabetic 

rats [20]. Uric acid buildup is probably caused by a 

combination of increased purine metabolism and impaired 

excretion. 

Recent studies have examined the connection between 

Helicobacter pylori (H. pylori) infection and a number of 

dietary and lifestyle choices, such as smoking and drinking 

alcohol. Remarkably, some research revealed a negative 

correlation between H. pylori infection and these behaviours, 

indicating that drugs such as alcohol and nicotine may 

decrease bacterial colonisation by either directly inhibiting 

bacteria or by raising stomach acidity [28]. 

Energy drinks, which are popular because they are 

stimulating, can have negative effects on people who have 

Helicobacter pylori (H. pylori) infections. These drinks 

usually contain a lot of sugar, caffeine, and acidic substances 

like citric acid, which all increase the production of gastric 

acid and irritate the stomach mucosa. The inflammation and 

ulceration brought on by H may worsen in this setting. 

Additionally, the high sugar content of energy drinks may 

disturb the gut microbiota, weakening host defences and 

encouraging bacterial persistence [30]. pylori, potentially 

postponing healing and decreasing the effectiveness of 

antibiotic treatment [29]. Additionally, studies indicate that 

caffeine may disrupt the mucosal barrier, increasing the 

vulnerability of the stomach lining to bacterial harm [31]. As a 

result, patients with H. Energy drinks should be avoided by 

people with pylori infections as part of a therapeutic diet 

meant to lessen stomach irritation and encourage healing. 

It's interesting to note that this study found that energy drink 

users with mild to moderate renal impairment had lower 

blood urea and urea nitrogen levels, which hasn't been 

commonly documented in other research. A reduction in 

protein metabolism or changed hepatic processing may be the 

cause of some of the urea drop, but it could also be the result 

of individual or methodological variations. In contrast, 

studies like [26] and [27] typically found that ED consumption 

was associated with higher nitrogenous waste indices. 

The results' generalisability may have been limited by the 

relatively brief duration of consumption or the exclusion of 

people with pre-existing renal or metabolic disorders, which 

could also be the reason for the lack of significant change in 

creatinine across all groups. The degree of nephrotoxicity 

http://www.bioresearchjournal.com/


 International Journal of Biological and Biomedical Research www.bioresearchjournal.com  

 

 
    69 | P a g e  

 

may also be influenced by variations in the composition of 

energy drinks, such as the concentrations of taurine and 

niacin. For example, Farihatun et al. (2019) connected 

excessive niacin intake to kidney and liver stress [23]. 

Overall, even though this study offers insightful information 

about how eating disorders impact kidney function, 

specifically in raising uric acid, it also emphasises the need 

for larger, longer-term studies with more thorough dietary 

and lifestyle controls in order to completely comprehend the 

long-term renal effects of energy drink consumption. 

 

Conclusion 

The possible impacts of energy drink consumption on kidney 

function in young Iraqis are highlighted in this study. 

Participants who consumed more than seven cans per week 

showed elevated uric acid levels, suggesting potential renal 

stress, but serum creatinine levels did not change 

significantly. Furthermore, in contrast to some earlier studies, 

a significant drop in urea and blood urea nitrogen (BUN) 

levels was observed among those with moderate and low 

consumption. 

Additionally, energy drinks may exacerbate gastric irritation 

and inflammation, especially in people with Helicobacter 

pylori (H. pylori) infections, because of their high caffeine, 

sugar, and acid content. These drinks have the potential to 

decrease treatment efficacy and postpone recovery by 

increasing the production of gastric acid and rupturing the 

mucosal barrier. 

Consequently, it is highly advised that people with H. Energy 

drinks should be avoided as part of a treatment plan for pylori 

infection in order to promote stomach healing and safeguard 

renal function. To completely comprehend the long-term 

health risks connected to energy drink consumption, 

particularly in people with underlying infections or metabolic 

disorders, more extensive long-term research is required. 
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