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Abstract
Background:Type 1 Diabetes Mellitus (T1DM) is a chronic condition that can lead to multiple 
complications, including diabetic nephropathy. Serum creatinine is a common biomarker for assessing 
renal function and it is also important to understand how glycemic control influences creatinine levels in 
T1DM patients. Objective: This study aimed to estimate the serum creatinine level and its relationship 
with the glycemic control in children and adolescents with Type 1 Diabetes Mellitus. Methodology: For 
this study 80 type 1 diabetic children & adolescents with age range 1 to 18 years and 80 aged matched 
healthy controls were enrolled from the outpatient department of BIRDEM General Hospital-2, Dhaka, 
Bangladesh during July 2016 to June 2017. Using a cross-sectional design, we measured anthropometric 
parameters and serum creatinine level of all study subjects. Glycemic control was evaluated through 
estimation of HbA1c. Results: The mean serum creatinine levels were significantly higher in patients 
with type 1 DM compared to controls (1.1 ± 0.5 vs. 0.8 ± 0.2 mg/dl; P < 0.001). Higher levels of 
creatinine were found in subjects with poor glycemic control compared to good glycemic control (1.2 ± 
0.5 vs. 0.9 ± 0.4 mg/dl; P<0.05). Conclusion: Serum creatinine level is higher in type 1 diabetic children 
& adolescents in comparison to its healthy counterpart and this higher creatinine level is strongly 
associated with poor glycemic control which may potentially contribute to the early development of 
diabetic complications.
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Introduction:
Type 1 Diabetes Mellitus (T1DM) is the most common form 
of diabetes in children and adolescents, characterized by 
autoimmune destruction of pancreatic β-cells and absolute 
insulin deficiency1. Individuals with T1DM require lifelong 
insulin therapy to maintain glycemic control and prevent the 
potentially devastating effects of hyperglycemia. Chronic 
hyperglycemia if not well controlled, leads to the 

development of a series of microvascular complications, 
including diabetic nephropathy, which is a leading cause of 
morbidity and mortality in young people with diabetes2.
Diabetic nephropathy is a major complication of diabetes, 
affecting a substantial proportion of individuals with 
T1DM. It is characterized by damage to the small blood 
vessels in the kidneys, resulting in progressive renal 
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dysfunction. Diabetic nephropathy typically manifests 
clinically with microalbuminuria but the onset of structural 
and functional renal changes can occur much earlier often 
without clinical symptoms, making early detection and 
monitoring essential to prevent irreversible kidney 
damage3,4. The development of nephropathy in children and 
adolescents with T1DM presents a particular challenge, as it 
significantly impacts their overall health and quality of life, 
potentially leading to long-term kidney failure.
One of the most widely used and easily accessible 
biomarkers for assessing renal function is serum creatinine. 
In children with T1DM, an elevated serum creatinine level 
may serve as an early indicator of glomerular injury which 
could be a precursor to more severe kidney damage. 
Elevated creatinine levels serve as a potential marker for the 
early stages of diabetic nephropathy, even before more overt 
symptoms such as microalbuminuria appear5,6.
Poor glycemic control reflected by elevated glycated 
hemoglobin (HbA1c) levels has been strongly associated 
with progression of microvascular complications, including 
nephropathy7,8. However, data from low- and 
middle-income countries, including Bangladesh, are 
limited. This study aimed to compare serum creatinine 
levels in children and adolescents with T1DM and healthy 
controls and to explore the relationship between serum 
creatinine and glycemic control.
Through these findings, we hope to highlight the importance 
of early detection and intervention in the prevention of renal 
complications in children and adolescents with T1DM, and 
ultimately, to improve the long-term health outcomes for 
this vulnerable group.

Methodology
Study Settings and Population: This cross-sectional study 
was conducted during July 2016 to June 2017 in the 
Department of Biochemistry and Molecular Biology of 
Bangladesh Institute of Research and Rehabilitation in 
Diabetes, Endocrine and Metabolic Disorders (BIRDEM) 
General Hospital, Dhaka, Bangladesh, which is the largest 
tertiary level specialized diabetic hospital in the country. 
160 participants aged 1 to 18 years through purposive 
sampling technique were selected from the outpatient 
department (OPD) of “Changing Diabetes in Children 
(CDIC)” Program Clinic at BIRDEM General Hospital-2, 
Dhaka.
Study Procedure: The participants were divided into two 
groups – 80 type 1 diabetic children and adolescents as 
cases and 80 apparently healthy participants as controls. 

All diabetic patients were being treated with insulin. After 
selection of the study subjects, the aims and objectives of 
the study along with procedure, risks and benefits of this 
study was explained to the guardian of the patient. When 
parents agreed for participation, written informed consents 
were obtained from them and structured questionnaire was 
filled up for each patient. Participants below 1 year and 
above 18 years, with any chronic illness and any 
medication that may influence serum creatinine level were 
excluded from the study. Detail personal, medical and 
family history of the participants were recorded. After 
measuring weight (in kg) and height (in meter), body mass 
index (BMI) was calculated.

Laboratory Procedure: Under all aseptic precautions, 4 
ml venous blood sample was collected from study subjects 
after an overnight fasting. 3 ml was delivered in a plain test 
tube for estimation of serum creatinine, while remaining 
1ml blood was delivered into EDTA tube for estimation of 
HbA1c. Then, serum creatinine was assessed by Beckman 
Coulter AU-480 auto-analyzer. Glycemic control was 
evaluated through estimation of HbA1c using a 
high-performance liquid chromatographic (HPLC) method 
in Clover A1c (HbA1c Measuring System). To define 
‘glycemic control’, we used standard international criteria 
that are based on HbA1c levels – as subjects were divided 
into two groups (i) those with good glycemic control 
(normoglycemic group), defined as HbA1c levels < 7 % 
and (ii) those with poor glycemic control defined as HbA1c 
levels ≥7%. 
 
Statistical Analysis: All data were collected, tabulated and 
statistically analyzed using Statistical Package for Social 
Science (SPSS) version 20.0 (Chicago, USA). Quantitative 
data was expressed as mean (±SD) and unpaired Student’s 
‘t’ test was done to see the level of significance. Qualitative 
data were expressed as frequency & percentage and 
chi-square test was done to obtain the level of significance. 
The P-value <0.05 was considered statistically significant. 
Ethical Consideration: The study was approved by the 
Institutional Review Board (IRB) of BIRDEM Academy, 
Dhaka, Bangladesh. After selection of the subjects, the 
aims and objectives of the study along with procedure, risks 
and benefits of this study were explained to the guardian of 
the study subjects. When their parents were agreed for 
participation then an informed written consent was 
obtained from them and a structured questionnaire was 
filled up for each patient.



Results
Table 1 shows that 50% of the cases were male and 50% 
were female, 48.8% of controls were male and rests were

Among the total diabetic children and adolescents 53.8% 
had good glycemic control and 46.2% had poor glycemic 
control (Figure I).

Significantly higher level of serum creatinine was found 
(1.1 ± 0.5 vs 0.8 ± 0.2, p < 0.001) in cases with T1DM 
compared to controls. The serum creatinine level was 
significantly higher (1.2 ± 0.5 vs 0.9 ± 0.4, p<0.05) in 
patient with poor glycemic control compared to good 
glycemic control which was recorded (Table 2). 

Table 2: Comparison of Serum Creatinine Level in 
Study Population (n=160) and Relationship of Serum 
Creatinine Level with Glycemic Status in Cases (n=80)

     
female. There were no statistically significant differences 
in age, weight, height, BMI between case and controls. 

The serum creatinine level in cases was significantly 
higher in patients who have duration of diabetes mellitus 
more than 5 years compared to those who have duration of 
diabetes mellitus less than that (Table 3).

Table 3: Relationship between of Duration of Diabetes 
Mellitus (DM) and Serum Creatinine Level (n=80)

Discussion
This study demonstrates that Bangladeshi children and 
adolescents with T1DM have significantly higher serum 
creatinine levels compared to healthy controls and that 
poor glycemic control is strongly associated with elevated 
creatinine level. These findings suggest early renal 
impairment, even in the absence of overt nephropathy. It is 
worth noting that serum creatinine levels are not solely 
determined by kidney function but can also be influenced 
by factors such as age, sex, muscle mass, and hydration 
status9.
One of the most important findings in this study is the 
clinically significant rise in serum creatinine levels in the 
poor glycemic control group. Even a mild increase in 
creatinine can suggest a reduction in glomerular filtration 
rate (GFR) in pediatric patients, a key indicator of early 
kidney dysfunction10. At this stage, kidney function may 
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Variables Case (n=80) Control n=80) P value 
Gender  

• Male 40 (50.0%) 39 (48.8%) - 
• Female 40 (50.0%) 41 (51.2%) 

Age of the respondent 14.9 ± 2.9 14.8 ± 2.9 > 0.05ns 

Age of onset during diagnosis (in year) 10.5 ± 3.6          -  
- Duration of diabetes (in year) 4.8 ± 2.7          - 

Weight of the respondent (in Kg) 50.5 ± 16.7 48.7 ± 13.5  
 
> 0.05ns 

Height of the respondent (in cm) 150.8 ± 13.7 151.7 ± 12.2 
BMI of the respondent (kg/sqm) 21.5 ± 4.7 20.9 ± 3.9 
HbA1c (%) 7.3 ± 1.1 -  

Table 1: Epidemiological and Biochemical Parameters of the Study Population (n=160)

Data was expressed as mean ± SD and comparison between groups was done by Student’s  unpaired ‘t’test. n= number of  subjects, p-value  
< 0.05 is significant,  ns= not significant.

56.0%
54.0%
52.0%
50.0%
48.0%
46.0%
54.0%
42.0%

Good Glycemic 
control
Poor Glycemic 
control

53.8%

46.2%

HbA1c (%)

Figure I: Glycemic status of the diabetic children and 
adolescents

Group Mean±SD P value 
Case 1.1  ±  0.5  <0.001 
Control 0.8  ±  0.2 
In good glycemic control 
(HbA1c < 7) 

0.9 ±  0.4 < 0.05 

In poor glycemic control  
(HbA1c  ≥ 7) 

1.2 ± 0.5 

Data was expressed as mean ± SD and comparison between groups was
done by Student’s unpaired ‘t’ test. n= number of subjects, p-value 
< 0.05 is significant, ns= not significant

Serum Creatinine 
Level 

Duration of DM P 
value < 5years ≥ 5 years 

High 10(34.5%) 19(65.5%.) 
< 0.05 Within reference 

range 
33(64.7%) 18 (35.3%) 

Statistical analysis was done by Chi-square test to compare among the 
groups. n= number of the subjects, p-value < 0.05 is significant, 
ns= not significant
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Conclusion
This study demonstrates that children and adolescents with 
T1DM in Bangladesh have significantly higher serum 
creatinine levels compared to healthy peers and poor 
glycemic control strongly linked to elevated serum 
creatinine level. Regular monitoring of serum creatinine, 
alongside proper glycemic control is beneficial for early 
detection and prevention of diabetic nephropathy.
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