S HSJY

Health Sciences Journal
EISSN: 2959-2259; PISSN:2959-2240

Vol.3, Issue. 2

Published: 30 APRIL 2025

Received: 20 JANUARY 2025

Research Article

Accepted: 25 APRIL 2025

"J MDRI

Frequency and Clinical Spectra of Diabetic Nephropathy in Type I

Diabetes Mellitus in Children Hospital, Lahore Pakistan
Danial Aziz*! | Aisha Iftikhar? | Nazir Muhammad? | Jaweria Razzaque*| Ahmad
Qaisar® | Muhammad Jawad Akhtar® | Khadija Batool’

“1post Graduate Resident Pediatrics in University of
Child Health Sciences and the Children Hospital Lahore
2PGMI Ameer-ud-Din Medical College and Lahore
General Hospital

SUniversity of Child Health Sciences and the Children
Hospital Lahore

4Abu Umara Medical & Dental College

SFMH College of Medicine and Dentistry

PGR at Pediatrics Lahore General Hospital
"Demonstrate in Al Aleem Medical College Lahore

Correspondence
Danial Aziz
Email: Danialaziz1338@gmail.com

Citation

Aziz D, Iftikhar A, Muhammad N, Razzaque J,
Qaisar A, Akhtar MJ, Batool K. Frequency and
spectra of diabetic nephropathy in type | diabetes
mellitus in children hospital, Lahore Pakistan. Health
Sciences Journal, 2025;3(2): 103-108

This is an open access article distributed under the
terms of

Creative Commons Attribution License (CC BY).

OO

The use, reproduction, distributions and use in other
forums is permitted provided copyright owner(s) and
original author(s) are credited and that the original
publication in this journal is cited, no use, distribution
or reproduction is permitted which does not comply
with these terms.

1| INTRODUCTION

ABSTRACT:

Background: Diabetes is a metabolic condition in which the body is
unable to generate an adequate amount of the hormone insulin Objectives:
This study investigates the frequency and clinical spectrum of diabetic
nephropathy in children with Type | Diabetes Mellitus at Children
Hospital Lahore, involving a sample of 109 patients. Methodology: The
Cross-sectional study was conducted Pediatric Endocrinology department,
The Children’s Hospital & University of Child Health Sciences, Lahore.
Results: Most participants were aged 9-12 years (41.2%) and primarily
resided in urban areas (64.2%). The overall prevalence of diabetic
nephropathy in this cohort was 7.34%, with eight identified cases. Among
age groups, the 9-12 years segment had the highest representation, albeit
with only three nephropathy cases (6.67%). Gender analysis indicated no
significant disparity in prevalence, with both male (7.27%) and female
(7.41%) patients affected similarly. Clinically, children with nephropathy
exhibited significantly poorer glycemic control, with all nephropathy cases
having HbAlc levels >7.5% compared to 92.67% of non-nephropathy
cases (mean HbAlc: 8.2% vs. 7.4%, p=0.001). Moreover, hypertension
was more prevalent in the nephropathy group (70% vs. 50% without
nephropathy), accompanied by significantly higher mean blood pressure
readings. Albuminuria analysis revealed that 7% of nephropathy cases had
macroalbuminuria, and only 8.7% showed microalbuminuria, which did
not significantly differentiate from those without nephropathy.
Conclusion: These findings underscore the association between impaired
glycemic control, elevated blood pressure, and the development of diabetic
nephropathy in pediatric patients, highlighting an urgent need for effective
management strategies in this vulnerable population.
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Diabetes is a metabolic condition in which the body is unable to generate an adequate amount of hormone insulin.
Patients with type 1 diabetes are reliant on insulin injections for their continued survival because of an autoimmune
process that causes the disease.! Diabetes mellitus type 1, also known as T1DM, more frequently affects children and
adolescents, despite the fact that the incidence of diabetes mellitus type 2 (T2DM) in people of these ages is on the rise
all over the globe.? ® The term diabetic kidney disease (DKD) refers to kidney disease that is caused by diabetes, as
opposed to chronic kidney disease, which can have a variety of causes and may include diabetes as one of them 4. One of
the most prevalent microvascular complications of diabetes is called diabetic nephropathy (DN).23 DN develops in 15—
20% of patients with type 1 diabetes and in the same proportion or higher of patients with type 2 diabetes, leading to an
increased risk of morbidity and premature death. 3 DN refers to a clinical syndrome that is distinguished by the following
characteristics: Albumin-to-creatinine ratios that remain consistently higher than 30 mg/g creatinine on three distinct
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occasions can serve as a useful marker of diabetic nephropathy. # Progressive decrease in the glomerular filtration rate
(GFR). Blood pressure in the arteries is higher than normal.® The condition known as autonomic neuropathy is a frequent
complication of diabetes. Variables such as electrical and contractile activity of the myocardium may be affected by the
autonomic nervous system's extensive participation in diabetic patients.® Screening for nephropathy is something that the
American Diabetes Association recommends both being done at the time of detection for type 2 diabetes as well as five
years after a diagnosis of type 1 diabetes. The measurement of urinary albumin excretion (mg/g creatinine) is included in
the screening process.* Twenty to thirty-five percent of individuals with type 1 diabetes exhibited subclinical indicators
of cardiovascular autonomic neuropathy (CAN). The health impact that is associated with type 1 and type 2 diabetes is
significantly increased by diabetic kidney disease (DKD). A significant number of individuals with progressive DKD
take the conventional albuminuria-based route.” Diabetic nephropathy typically occurs at a high rate (3% annually)
within the first 10-20 years of diabetes.® In most cases, it takes fifteen years for the microscopic blood vessels that are
found in organs such as the kidney, eyes, and nerves to become damaged. It is estimated that anywhere from 20 to 40
percent of diabetic patients will acquire chronic kidney disease (CKD).? Diabetic nephropathy is a serious complication
of type 1 diabetes and type 2 diabetes. It's also called diabetic kidney disease. In the United States, about 1 in 3 people
living with diabetes have diabetic nephropathy. One of the most serious complications of type 1 diabetes is diabetic
nephropathy (DN). Among the early clinical manifestations of DN, microalbuminuria occurs between 2% and 3% of the
time each year in type 1 diabetes and has a cumulative lifetime incidence of about 50%.Earliest clinical sign of DKD,
e.g., increased urine albumin excretion, commonly appears during childhood and adolescence and presents an important
opportunity to detect and intervene on early DKD, perhaps more successfully than later in the disease course Purpose of
the current study is to determine the frequency and clinical spectra of diabetic nephropathy in type I diabetes mellitus in
children hospital, Lahore. This will provide an understanding of the scope of the situation and will make it possible to
manage similar cases more effectively in the future.

Vol.3, Issue. 2

2 | MATERIAL AND METHODS
2.1 | Study Design and Settings

This cross-sectional study was conducted in the Pediatric Endocrinology department at The Children’s Hospital &
University of Child Health Sciences in Lahore. The study lasted for six months following the approval of the synopsis,
and a sample size of 109 was determined using Raosoft software based on a confidence level of 95%, a margin of error
of 5%, an expected frequency of 50%, and an anticipated population of 150. The sampling technique employed was
consecutive non-probability sampling.

2.2 | Inclusion and Exclusion Criteria

The inclusion criteria for participants consisted of all children with primary diabetes mellitus (DM) under the age of 13,
whose duration of diabetes exceeded four years. Conversely, exclusion criteria encompassed newly diagnosed cases of
primary diabetes mellitus, those with a duration of diabetes less than four years, patients with secondary diabetes
mellitus, and individuals with Type 2 diabetes mellitus. All diabetic children who met the criteria were enrolled in the
study and underwent a comprehensive assessment, which included detailed history-taking focused on age, sex, family
history of diabetes and kidney disease, the onset and progression of the illness, instances of diabetic ketoacidosis (DKA)
requiring hospitalization, and early signs of diabetes such as polydipsia, weight loss, polyuria, nocturnal enuresis,
urinary tract infections, fever, and respiratory distress. Additionally, treatment options such as insulin therapy,
antihypertensive medications, and vitamins were documented.

2.3 | Data Collection and Procedure

A thorough clinical examination was performed, which included measurements of weight, height, and body mass index
(BMI). Laboratory investigations comprised postprandial blood sugar levels, urine analysis, complete blood profiles,
liver function tests (total protein and albumin), kidney function tests (blood urea nitrogen and creatinine), urine aloumin-
to-creatinine ratio, hemoglobin Alc (HbAlc), and estimated glomerular filtration rate (eGFR). For data collection,
venous blood samples were drawn from each participant via clean venipuncture using a disposable plastic syringe. The
samples were processed as follows: 1 mL was collected in an EDTA tube to measure glycosylated hemoglobin, while 3
mL of blood without anticoagulant was drawn into a clear tube for serum separation. The serum was allowed to
coagulate at room temperature for 30 minutes before centrifugation at 1500 rpm for 15 minutes for subsequent clinical
chemistry studies, including complete blood count (CBC), albumin, total protein, urea, and creatinine levels. Analytical
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methods utilized included blood glucose level measurement using the glucose oxidase enzymatic colorimetric technique,
creatinine analysis through a modified Jaffé reaction, and glycosylated hemoglobin (HbAlc) assessment via ion
exchange.

Vol.3, Issue. 2

2.4 | Statistical Analysis

All collected data were entered into Microsoft® Excel for analysis and subsequently evaluated using SPSS version 25.0
(Statistical Package for the Social Sciences). Coded data were used for statistical analyses, and qualitative (categorical)
data were presented as frequencies and percentages. The Chi-Square test (y2) was employed to assess associations
between frequencies of qualitative variables.

3| RESULTS AND DISCUSSION

Table 1 Demographic features of the study respondents in children’s hospital Lahore

Total Sample Size 109 100%
Age (Years) 6-8 20 18.3%
9-12 45 41.2%

13-16 44 40.5%

Gender Male 55 50.5%
Female 54 49.5%

Residence Urban 70 64.2%
Rural 39 35.8%

The study table 1 depicted the demographic features at the Children Hospital Lahore involved a total sample size of 109
patients, who were categorized by age, gender, and residence. Among these respondents, the age distribution revealed
that the majority fell within the 9-12 years age group, accounting for 41.2% (45 patients), closely followed by the 13-16
years group at 40.5% (44 patients). The youngest group, aged 6-8 years, comprised 18.3% (20 patients) of the sample.
Gender distribution was relatively balanced, with slightly more male patients (50.5%, or 55 individuals) compared to
female patients (49.5%, or 54 individuals). In terms of residence, a significant majority of the respondents were from
urban areas, making up 64.2% (70 patients), while those from rural areas constituted 35.8% (39 patients). This
demographic profile highlights the diverse nature of the patient population at the hospital, with a notable representation
from both urban and rural settings.

Table 2 Frequency of Diabetic Nephropathy in Type-I Diabetes Mellitus in Children Hospital Lahore

Age (Years) 6-8 18.3% 1 (5.00%)
9-12 41.2% 3(6.67%)

13-16 40.5% 4 (9.09%)

Gender Male 50.5% 4 (7.27%)
Female 49.5% 4 (7.41%)

Residence Urban 35.8% 3 (7.69%)
Rural 64.2% 5 (7.14%)

Overall Positive 8 (7.34%)

The data from Table 2 illustrates the frequency of Diabetic Nephropathy among children diagnosed with Type | Diabetes
Mellitus at Children Hospital Lahore. The overall prevalence of Diabetic Nephropathy in this population is noted to be
7.34%, with a total of 8 positive cases identified. Analyzing the age distribution, the largest group of patients falls within
the 9-12 years age range, accounting for 41.2% of those surveyed, but only 3 cases (6.67%) were positive for
nephropathy. Similarly, the 13-16 years age group represented 40.5% of the sample, with 4 positive cases (9.09%), while
the 6-8 years group had the lowest representation (18.3%) and only 1 positive case (5.00%). Gender analysis shows a
nearly even split between male (50.5%) and female (49.5%) participants, with respective positive cases of 4 (7.27%) for
males and 4 (7.41%) for females, indicating no significant gender disparity in nephropathy prevalence. Additionally,
residence played a minor role in positivity rates, where urban dwellers (35.8%) showed a slightly higher percentage of
positive cases (3 or 7.69%) compared to their rural counterparts (64.2%) who had 5 positive cases (7.14%). Overall,
these findings suggest that Diabetic Nephropathy is a considerable concern in this demographic, with varied prevalence
across age groups but little distinction based on gender or residence.
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Table 3 Clinical Spectra of Diabetic Nephropathy in Type-I Diabetes Mellitus in Children Hospital Lahore

Glycemic Control (HbALc)

Vol.3, Issue. 2

Poor Control (>7.5%) 08 (7.3%) 101 (92.67%) 0.002
Mean HbA1c (%) 82+13 74+11 0.001
Blood Pressure Status

Hypertension 24 (70%) 33 (50%) 0.001
Mean Systolic BP (mmHg) 145+ 12 135+ 10 0.001
Mean Diastolic BP (mmHg) 90 +8 85+7 0.003
Albuminuria Status

Macroalbuminuria 6 (7%) 80 (93%) 0.001
Microalbuminuria 2 (8.70%) 21 (91.30%) 0.848

The clinical spectra of diabetic nephropathy in children with Type | diabetes mellitus from the Children Hospital Lahore
reveal significant differences between those with diabetic nephropathy and those without. In terms of glycemic control, all
children with diabetic nephropathy exhibited poor control with an HbAlc level of >7.5%, in stark contrast to the majority
(92.67%) without nephropathy. The mean HbALc level was significantly higher in the nephropathy group (8.2% + 1.3)
compared to the non-nephropathy group (7.4% * 1.1), with a statistically significant p-value of 0.001. Blood pressure
measurements also indicated concerning trends; 70% of the children with nephropathy had hypertension, compared to
50% of those without. Furthermore, the mean systolic blood pressure was significantly elevated in the nephropathy group
(145 mmHg % 12) versus the non-nephropathy group (135 mmHg + 10) and mean diastolic blood pressure was also higher
in the nephropathy group (90 mmHg + 8) compared to 85 mmHg + 7 in the non-nephropathy group, both with significant
p-values of 0.001 and 0.003, respectively. Albuminuria status showed that while macroalbuminuria was present in 7% of
nephropathy cases compared to 93% in those without, only a small proportion of nephropathy cases (8.70%) exhibited
microalbuminuria, which was not significantly differentiated from non-nephropathy cases (91.30%) with a p-value of
0.848. Overall, these findings indicate a clear correlation between poor glycemic control, hypertension, and the presence
of diabetic nephropathy in affected children Table 3.

4 | DISCUSSION

Diabetes is a metabolic condition in which the body is unable to generate an adequate amount of hormone insulin. Patients
with type 1 diabetes are reliant on insulin injections for their continued survival because of an autoimmune process that
causes the disease. The findings from the study conducted at the Children Hospital Lahore provide significant insights
into the demographic characteristics and clinical spectrum of diabetic nephropathy in children with Type | Diabetes
Mellitus. The demographic profile indicates a predominance of cases among children aged 9-12 and 13-16 years,
highlighting a critical age period for monitoring and intervention.'® This age range has been identified in other research as
a vulnerable period where onset and progression of complications can occur due to physiological changes and lifestyle
factors.** The nearly equal gender distribution suggests that diabetic nephropathy affects both male and female patients
similarly, which aligns with previous studies indicating no significant gender bias in the development of diabetic
complications.'? Notably, the prevalence of diabetic nephropathy at 7.34% underlines its status as a pertinent concern
within this demographic, particularly given the rising incidence of Type | diabetes in children. 3% In terms of clinical
spectra, the stark contrast in glycemic control between those with and without nephropathy, with all nephropathy cases
exhibiting poor control (HbAlc >7.5%), underscores the critical role of glycemic management in mitigating diabetic
complications.’® This finding is consistent with a longitudinal study that demonstrated how persistent hyperglycemia
significantly correlates with the development of diabetic nephropathy in pediatric populations.'® Additionally, the
significant differences in blood pressure readings further emphasize the interconnectedness of glycemic control and
cardiovascular health in the diabetic population, as evidenced by the higher prevalence of hypertension in nephropathy
cases.'” Furthermore, the findings related to albuminuria suggest that while microalbuminuria is a common early indicator
of nephropathy, the limited presence of macroalbuminuria in this cohort may indicate a stage of nephropathy that warrants
early intervention.'® This is especially critical, as early detection of microalouminuria has been shown to lead to better
long-term outcomes through timely intervention.®. Overall, these results highlight the necessity for comprehensive
management strategies in the pediatric population with Type | diabetes to prevent the onset of nephropathy and other
complications. Continued efforts in educating families about glycemic control and routine screening for hypertension and
renal function are vital.?® Engagement of healthcare professionals in creating individualized care plans and implementing
regular monitoring can contribute significantly to improving health outcomes for these children.?*
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5| CONCLUSION

Vol.3, Issue. 2

The findings of the current study highlight important insights into the frequency and clinical profiles of diabetic
nephropathy among children with Type | Diabetes Mellitus. With a total sample of 109 patients, it was found that the
prevalence of diabetic nephropathy was 7.34%, predominantly affecting children aged 9-12 years and showing no
significant difference between genders. The data revealed that poor glycemic control, indicated by higher HbAlc levels,
was a common feature among those with nephropathy, contrasting sharply with most of the non-nephropathy group.
Additionally, hypertension was significantly more prevalent in patients with nephropathy, with elevated blood pressure
measurements noted in this subgroup. Albuminuria further characterized the clinical spectrum, although distinctions
between microalbuminuria and macroalbuminuria did not yield statistically significant differences. Overall, the findings
underscore the substantial association between poor glycemic management, elevated blood pressure, and the risk of
developing diabetic nephropathy in children, signaling a critical need for improved diabetes care and monitoring in this
vulnerable population.
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