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INTRODUCTION 

Chronic Kidney Failure (CKF), also known as Chronic 

Kidney Disease (CKD), is a progressive condition 

characterized by irreversible loss of renal function, 

ultimately leading to End-Stage Renal Disease (ESRD) 

requiring renal replacement therapy such as 

hemodialysis.
[1,2]

 CKD has emerged as a major global 

public health problem, affecting nearly 10–13% of the 

world’s population and contributing significantly to 

morbidity, mortality, and healthcare burden.
[3,4]

 

Hemodialysis is the most commonly used treatment 

modality for ESRD and plays a crucial role in 

maintaining fluid, electrolyte, and metabolic balance in 

affected patients.
[5] 

Diabetes Mellitus (DM), particularly 

type 2 diabetes mellitus, is the leading cause of CKF 

worldwide.
[6,7]

 Persistent hyperglycemia contributes to 

progressive renal damage through mechanisms such as 

oxidative stress, endothelial dysfunction, inflammation, 

and diabetic nephropathy.
[8-10]

 Studies have shown that 

approximately 40-50% of patients undergoing renal 
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ABSTRACT 

Background: Hemodialysis influences glucose metabolism and may cause significant fluctuations in blood sugar 

levels, particularly among diabetic patients with chronic kidney disease. Monitoring glycemic changes during 

dialysis is important for preventing metabolic complications and improving patient outcomes. Objectives: To 

evaluate and compare pre- and post-dialytic blood sugar levels among diabetic and non-diabetic patients 

undergoing maintenance hemodialysis. Methods: A hospital-based observational study was conducted on 50 

patients undergoing maintenance hemodialysis. Patients were categorized into diabetic (n=35) and non-diabetic 

(n=15) groups. Demographic variables including gender, age, dialysis vintage, and diabetic status were recorded. 

Blood sugar levels were assessed before and after hemodialysis sessions. Data were analyzed using appropriate 

statistical methods, and significance was considered at p<0.05. Results: Among the 50 participants, 54.00% were 

females and 46.00% were males. The majority of patients belonged to the 51–60 years age group (28.00%). Most 

patients (56.00%) had a dialysis vintage of 1–5 years, while 70.00% were diabetic. In diabetic patients, mean 

blood sugar levels significantly decreased from 201.68 ± 25.27 mg/dL pre-dialysis to 155.50 ± 19.88 mg/dL post-

dialysis. In non-diabetic patients, blood sugar levels decreased from 99.80 ± 3.00 mg/dL to 89.53 ± 2.33 mg/dL 

following dialysis. The difference was statistically significant (F=168.366; p=0.001). Conclusion: Hemodialysis 

significantly reduces blood sugar levels in both diabetic and non-diabetic patients, with a greater reduction 

observed among diabetic individuals. Regular monitoring of blood glucose during dialysis is essential to prevent 

glycemic complications and ensure safe clinical management of patients undergoing maintenance hemodialysis. 
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replacement therapy are diabetic, emphasizing the strong 

association between diabetes and kidney failure.
[11,12] 

 

Maintenance hemodialysis produces significant 

metabolic and physiological alterations that may affect 

blood glucose regulation.
[13,14]

 In diabetic patients, ESRD 

alters insulin metabolism because of reduced renal 

insulin clearance and changes in insulin sensitivity.
[15,16]

 

Hemodialysis may further influence glucose homeostasis 

by improving insulin sensitivity during dialysis sessions, 

increasing the risk of glycemic fluctuations and 

hypoglycemia
[17-20] 

Poor glycemic control in dialysis 

patients has also been associated with protein catabolism, 

muscle wasting, cardiovascular complications, and 

increased mortality.
[21,22] 

Non-diabetic patients 

undergoing maintenance hemodialysis may also 

experience disturbances in glucose metabolism due to 

uremia, altered hepatic glucose production, malnutrition, 

and dialysis-related metabolic changes.
[23,24]

 Episodes of 

hypoglycemia may occur even in the absence of diabetes, 

particularly during or after dialysis sessions.
[25,26]

 

However, the magnitude and pattern of blood sugar 

variations may differ considerably between diabetic and 

non-diabetic CKF patients. 

 

Previous studies have investigated glycemic control and 

metabolic changes in dialysis patients, but comparative 

studies specifically evaluating blood sugar fluctuations 

between diabetic and non-diabetic patients undergoing 

maintenance hemodialysis remain limited.
[27-30]

 

Understanding these variations is important for 

optimizing dialysis care, preventing acute metabolic 

complications, and improving overall patient 

outcomes.
[31-34] 

 

Therefore, the present study aims to compare variations 

in blood sugar levels between diabetic and non-diabetic 

patients with CKF undergoing maintenance 

hemodialysis. The study also seeks to evaluate the 

impact of diabetic status on glycemic control during 

dialysis and provide insights for better clinical 

management of these patients.
[35] 

 

MATERIALS AND METHODS 

Study Design 

This study employed an observational, comparative, and 

descriptive study design to evaluate variations in blood 

sugar levels among diabetic and non-diabetic patients 

with CKF undergoing maintenance hemodialysis. The 

study observed glucose fluctuations during routine 

dialysis sessions without any therapeutic intervention. 

 

Study Duration 

The study was conducted over a period of 6 months 

(from December 6, 2025 to May 6, 2026) to allow 

adequate observation across multiple hemodialysis 

sessions and ensure sufficient data collection for 

analysis. 

 

 

Study Setting 

The study was carried out at Civil Hospital Shillong, 

Meghalaya selected dialysis centers and nephrology units 

providing maintenance hemodialysis services. 

 

Study Population 

The study population consisted of patients diagnosed 

with CKF and undergoing regular maintenance 

hemodialysis. Both diabetic and non-diabetic patients 

were included. 

 

Sample Size 

A total of 50 participants were recruited for the study 

following G-power software, including both diabetic and 

non-diabetic CKF patients undergoing maintenance 

hemodialysis. 

 

Participant Selection 

Inclusion Criteria: patients aged 18 years and above, 

diagnosed cases of CKF/ESRD, patients undergoing 

regular maintenance hemodialysis for at least 3 months, 

both diabetic and non-diabetic patients, and patients 

willing to provide informed consent.  

 

Exclusion Criteria: patients with acute kidney injury, 

patients with severe cardiovascular instability or active 

infection, patients with cognitive impairment or inability 

to provide informed consent, patients with 

contraindications to hemodialysis, and critically ill or 

hospitalized patients.  

 

Data Collection Procedure 

Blood glucose levels were assessed at three different 

stages of the hemodialysis session: before initiation of 

hemodialysis (pre-dialysis), during hemodialysis (mid-

session), and immediately after completion of 

hemodialysis (post-dialysis). Standardized glucometers 

were used for blood sugar measurements, and regular 

calibration of devices was ensured to maintain accuracy. 

 

Clinical Variables 

The clinical parameters were also recorded as: age and 

gender, duration of CKF and hemodialysis, presence of 

diabetes mellitus, use of insulin or oral hypoglycemic 

agents, and associated comorbidities such as 

hypertension and cardiovascular disease. 

 

Outcome Measures 

The primary outcome measure were: variation in blood 

glucose levels during hemodialysis sessions, secondary 

outcome measures included: comparison of glucose 

fluctuations between diabetic and non-diabetic patients, 

and frequency of hypoglycemic or hyperglycemic 

episodes during dialysis.  

 

Statistical Analysis 

Data was analyzed using SPSS, verson 24 statistical 

software. Descriptive statistics including mean, standard 

deviation and percentage were calculated. Comparative 

analysis between diabetic and non-diabetic groups in pre- 
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and post-dialysis conditions were performed using 

repeated measures ANOVA. A p-value of <0.05 was 

considered statistically significant. 

 

Ethical Considerations 

Ethical approval was obtained from the Institutional 

Ethics Committee prior to commencement of the study. 

Written informed consent was obtained from all 

participants. Confidentiality and privacy of participant 

data was strictly maintained throughout the study. 

 

RESULTS 

Table 1 presents the distribution of demographic and 

clinical characteristics of the patients included in the 

study. A total of 50 patients undergoing maintenance 

hemodialysis were enrolled. Gender-wise distribution 

showed that 23 patients (46.00%) were males and 27 

patients (54.00%) were females, indicating a slightly 

higher proportion of female participants. 

 

Age-group-wise distribution revealed that the majority of 

patients belonged to the 51–60 years age group 

(28.00%), followed by 41–50 years (24.00%) and 31–40 

years (20.00%). Patients aged 21–30 years constituted 

16.00% of the sample, while only 6.00% each were 

below 20 years and above 61 years of age. This indicates 

that middle-aged and older adults formed the major 

proportion of the study population. 

 

With regard to the vintage of dialysis, most patients 

(56.00%) had been on dialysis for 1–5 years, whereas 

26.00% had a dialysis duration of less than 1 year and 

18.00% had undergone dialysis for 6–10 years. 

 

Diabetic status-wise distribution demonstrated that 35 

patients (70.00%) were diabetic, while 15 patients 

(30.00%) were non-diabetic, indicating a predominance 

of diabetic patients among the study participants. 

 

Table 2 compares the blood sugar levels of diabetic and 

non-diabetic patients in pre-dialytic and post-dialytic 

conditions. Among diabetic patients, the mean pre-

dialytic blood sugar level was 201.68 ± 25.27 mg/dL, 

which significantly decreased to 155.50 ± 19.88 mg/dL 

after dialysis. Similarly, in non-diabetic patients, the 

mean pre-dialytic blood sugar level decreased from 

99.80 ± 3.00 mg/dL to 89.53 ± 2.33 mg/dL in the post-

dialytic condition. 

 

The statistical analysis showed a highly significant 

difference between pre- and post-dialytic blood sugar 

levels, with an F-value of 168.366 and a p-value of 

0.001. These findings indicate that hemodialysis resulted 

in a significant reduction in blood sugar levels in both 

diabetic and non-diabetic patients, with a more 

pronounced reduction observed among diabetic 

individuals. 

Table 1: Distribution of characteristics of the patients. 

Gender-wise distribution 

Gender Abs. No. %age 

Male 23 46.00 

Female 27 54.00 

Total 50 100.00 

Age-group-wise distribution (years) 

>20 3 6.00 

21-30 8 16.00 

31-40 10 20.00 

41-50 12 24.00 

51-60 14 28.00 

<61 3 6.00 

Total 50 100.00 

Vintage of Dialysis-wise distribution (years) 

>1 13 26.00 

1-5 28 56.00 

6-10 9 18.00 

Total 50 100.00 

Diabetic status-wise distribution 

Diabrtic 35 70.00 

Non-diabetic 15 30.00 

Total 50 100.00 

 

Table 2: Comparison of blood sugar level in pre- and post-dialytic conditions in diabetic and non-diabetic 

patients (Repeated Measures ANOVA).  

Population 
Pre-dialytic patients Post-dialytic patients 

F-value p-value 
Mean S.D. Mean S.D. 

Diabetic patients 201.68 25.27 155.50 19.88 
168.366 0.001 

Non-diabetic patients 99.80 3.00 89.53 2.33 
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DISCUSSION 

The present study was conducted to compare the 

variations in blood sugar levels between diabetic and 

non-diabetic patients with CKF undergoing maintenance 

hemodialysis. The findings demonstrated a significant 

reduction in blood glucose levels following hemodialysis 

in both groups, with a more pronounced decline observed 

among diabetic patients. These findings support the 

concept that hemodialysis substantially influences 

glucose metabolism and insulin dynamics in CKF 

patients.
[14,15] 

In the present study, the majority of 

participants belonged to the age group of 51-60 years, 

and females slightly outnumbered males. Similar 

demographic patterns have been reported in previous 

epidemiological studies of CKF and dialysis populations, 

where advancing age has been recognized as a major risk 

factor for chronic kidney disease and diabetic 

nephropathy.
[2-4] 

The predominance of diabetic patients 

(70.00%) in the present study further supports earlier 

evidence identifying diabetes mellitus as the leading 

cause of ESRD worldwide.
[6,7,9] 

 

A significant reduction in blood glucose levels was 

observed after dialysis among diabetic patients, where 

the mean blood sugar decreased from 201.68 ± 25.27 

mg/dL to 155.50 ± 19.88 mg/dL (232.15%). Similarly, 

non-diabetic patients also exhibited a reduction from 

99.80 ± 3.00 mg/dL to 89.53 ± 2.33 mg/dL (10.29%) 

following dialysis. The repeated measures ANOVA 

demonstrated a highly significant difference (F=168.366; 

p<0.001), indicating that hemodialysis exerts a marked 

effect on glycemic status. These findings are consistent 

with the observations of Abe and Kalantar-Zadeh,
[14]

 who 

reported that hemodialysis may induce glycemic 

disarrays and hypoglycemic episodes due to glucose loss 

through dialysate and altered insulin metabolism. 

Similarly, Abe et al.
[22]

 demonstrated that plasma insulin 

is partially removed during hemodialysis, thereby 

contributing to fluctuations in blood glucose levels. 

 

The larger reduction in glucose levels observed among 

diabetic patients may be explained by impaired insulin 

sensitivity and altered renal insulin clearance associated 

with ESRD.
[15,16]

 In patients with kidney failure, reduced 

degradation of insulin by the kidneys prolongs 

circulating insulin activity, while dialysis simultaneously 

improves insulin sensitivity by removing uremic 

toxins.
[18,19]

 This combined effect may predispose 

diabetic patients to rapid reductions in blood glucose 

during dialysis sessions. Morioka et al.
[15,27]

 also reported 

that glycemic control in diabetic dialysis patients is often 

unstable because of altered insulin kinetics and dialysis-

related metabolic changes. 

 

The present findings also highlight that non-diabetic 

patients undergoing maintenance hemodialysis are 

susceptible to reductions in blood glucose levels, 

although the magnitude of decline was less severe than in 

diabetic patients. Similar observations were reported by 

Cryer et al.,
[24]

 who emphasized that hypoglycemic 

episodes may occur even in non-diabetic individuals 

under conditions of metabolic stress or altered glucose 

homeostasis. Hemodialysis-associated metabolic 

changes, reduced nutritional intake, and impaired hepatic 

glucose production may contribute to these glucose 

fluctuations in non-diabetic CKF patients.
[23,29] 

Another 

important clinical implication of the study is the potential 

risk of intradialytic hypoglycemia, particularly among 

diabetic patients. Previous studies have demonstrated 

that recurrent hypoglycemic episodes during dialysis are 

associated with increased cardiovascular morbidity, 

protein catabolism, muscle wasting, and mortality.
[20,21]

 

Inaba et al.
[31]

 also identified significant glycemic 

variability during hemodialysis sessions, suggesting that 

routine monitoring of blood glucose before, during, and 

after dialysis is essential for safe clinical management. 

Furthermore, KDOQI guidelines recommend close 

glycemic assessment in dialysis patients to prevent 

metabolic complications and improve patient 

outcomes.
[32] 

 

The findings of the present study are also supported by 

Riveline et al.,
[34]

 who used continuous glucose 

monitoring systems and reported significant glycemic 

variability among diabetic patients undergoing chronic 

hemodialysis. Williams et al. 
[28]

 similarly concluded that 

fluctuations in glucose control during dialysis may 

influence long-term morbidity and survival in diabetic 

ESRD patients. These studies collectively reinforce the 

importance of individualized glycemic management 

strategies in maintenance hemodialysis populations. 

 

Despite its significant findings, the present study has 

several limitations. The sample size was relatively small 

and confined to selected dialysis centers, which may 

limit the generalizability of the results. Blood glucose 

levels were measured only during pre- and post-dialytic 

periods, whereas continuous intradialytic monitoring 

could have provided more detailed information regarding 

glucose fluctuations. Additionally, variables such as 

dietary intake, dialysate glucose concentration, insulin 

dosage, duration of diabetes, and coexisting 

comorbidities were not analyzed separately. Future 

multicentric studies with larger sample sizes and 

continuous glucose monitoring systems are 

recommended to better understand glycemic variations 

during hemodialysis and their long-term clinical 

implications.
[33,35] 

 

CONCLUSION 

The present study concludes that hemodialysis 

significantly reduces blood sugar levels in both diabetic 

and non-diabetic patients, with a more pronounced 

decline observed among diabetic individuals. The 

findings highlight the substantial impact of dialysis on 

glucose metabolism and emphasize the importance of 

regular monitoring of blood sugar levels before and after 

dialysis sessions. Proper glycemic assessment and 

individualized management strategies are essential to 

prevent complications such as hypoglycemia and to 
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improve the overall safety and clinical outcomes of 

patients undergoing maintenance hemodialysis. 
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