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Abstract:

Background: Pediatric chronic kidney disease (CKD) is associated with
disturbance of glucose metabolism & insulin receptor sensitivity leading to impaired
glucose tolerance & insulin resistance (IR), which are potential risk factors for
cardiovascular disease (CVD). Hyperinsulinemia and IR are not extensively

investigated in children with CKD, especially in different stages of CKD. Subjects

& methods: A total of 87 children and adolescents with chronic kidney disease
(CKD); (29 CKD stage 2-4, pre-dialysis group & 29 CKD stage 5, dialysis group) &
29 age & gender matched controls were enrolled in the current cross-sectional study.

Homeostasis model assessment of insulin resistance (HOMA-IR) using fasting insulin

& glucose, where IR was considered if HOMA-IR was > 4.39. Aim: Detect

hyperinsulinemia & IR in pediatric CKD patients. Results: Fasting insulin &
glucose hadn’t significantly changed between CKD patients & controls (p=0.7, 0.3
respectively), while IR represented by HOMA-IR was found in a total of 11 (12.6%)
CKD patients (6, 6.89% CKD5d & 5, 5.74% CKD 2-4) with no significant difference
between pre-dialysis & dialysis groups (p>0.05), while it was significant with controls
(p= 0.0Y%), meanwhile, the total means of HOMA-IR between were no statistically
significant between all CKD patients & (p=0.64). HOMA-IR correlated positively to
dialysis durations (p= <0.001, <0.001 respectively), but hadn’t changed with BMI.
Conclusion: Pre-dialysis & dialysis CKD pediatric patients are at a high risk of IR
& hence CVD. CKD & dialysis durations are independent risk factors for IR.

Key words: BMI, CKD, HOMA-IR, IR
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INTRODUCTION

Chronic Kidney Disease (CKD) is a major problem in most
developed and developing countries, in which the prevalence
continues to increase each year (Lozano et al., 2012).

Chronic kidney disease, is a slow progressive loss of
kidney function over a period of several years which goes
undetected and undiagnosed until the disease is well advanced
and the organ functions are seriously impaired, at which the
patient will not survive without renal replacement therapy in
the form of dialysis or a kidney transplant (KDIGO, 2012).

Patient has chronic kidney disease if either of the
following criteria are present:

1. Kidney damage for at least 3 months as defined by
structural or functional abnormality of kidney with or
without decreased glomerular filtration rate (GFR)
manifested by 1 or more of the following features:

a. Abnormalities in composition of blood or urine
b. Abnormality in imaging tests
c. Abnormality on kidney biopsy

2. Any patient who has a GFR of less than 60 mL/min per
1.73 m? lasting for 3 months with or without kidney
damage (KDIGO, 2012).
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The KDIGO guidelines also classified CKD into five stages:

e Stage 1: Kidney damage with a normal or increased GFR
(>90 mL/min per 1.73 m2)

e Stage 2: Mild reduction in the GFR (60 to 89 mL/min per
1.73 m2)

e Stage 3: Moderate reduction in the GFR (30 to 59
mL/min per 1.73 m2)

e Stage 4: Severe reduction in the GFR (15 to 29 mL/min
per 1.73 m2)

e Stage 5: Kidney failure (GFR <15 mL/min per 1.73 m2
or dialysis)

Children who have CKD may present with a combination
of problems involving growth, nutrition, electrolyte disturbances,
renal osteodystrophy, anemia, hypertension, and renal
replacement therapy related complications (KDIGO, 2012).

Insulin resistance is a well-known complication of CKD,
which is defined as reduced sensitivity of target organs to the
biologic effects of insulin. Major functions of insulin include
stimulation of glucose uptake by skeletal muscles, inhibition of
hepatic glucose production, and inhibition of lipolysis in
adipose tissues (Stumvoll et al., 2005; Fliser et al., 2006).

Although exact mechanisms of insulin resistance in CKD
remain to be elucidated, a post receptor defect has been
recognized as the primary defect in CKD. Other mechanisms
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include chronic inflammation, excess visceral fat, adipokine
deregulation and accumulation, metabolic acidosis, oxidative
stress, vitamin D deficiency, anemia, decreased physical
activity, and accumulation of uremic toxins (Kalantar-Zadeh et
al., 2004; Trirogoff et al., 2007).

Insulin resistance is a major risk factor contributing to
cardiovascular disease through endothelial dysfunction,
oxidative stress, dyslipidemia, systemic inflammation, and
activation of the renin—angiotensin—aldosterone system. Insulin
resistance is measured by using the homeostasis model
assessment for insulin resistance (HOMA-IR) will be calculated
as: fasting insulin (microU/L) x fasting glucose (nmol/L)/22.5
(Wallace et al., 2008).

Also, it has been linked to accelerated protein catabolism
leading to protein energy wasting and malnutrition (Siew et al.,
2010).

Therefore, insulin resistance may be an important
therapeutic target for reduction of cardiovascular mortality in
patients with CKD (Rutter et al., 2005).

Leptin is the most abundant hormone produced by
adipocytes, which plays key roles in the regulation of glucose
homeostasis and insulin sensitivity (Vianna et al., 2012).

Higher leptin levels were shown to be associated with
obesity, dyslipidemia, insulin resistance, hypertension and
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inflammatory states and reflects compromised adipose tissue
function that has been shown to be a predictor of cardiovascular
diseases and mortality in in CKD patients (Wannamethee et al.,
2007; Berglund et al., 2012).

Serum leptin levels in CKD pediatric patients remain
controversial especially in pediatric patient and its full
pathophysiology with insulin resistance in CKD patients not yet
clearly understood (Nehus et al., 2014).
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AIM OF THE WORK

1) Primary objective: To detect insulin resistance in different
stages of CKD by HOMA-IR & study leptin level in CKD
patients.

2) Secondary objective: To study the link between insulin
resistance and leptin level on cardiovascular Function in
CKD pediatric patients.




