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Abstract

Introduction: Atherosclerosis is one of the complications of Nephrotic syndrome. It is due to frequent exposure to
hyperlipidemia, hypertension, and hypoproteinemia, steroid and immunosuppressive therapy may also contribute to the
risk for cardiovascular diseases. Objective: To evaluate intima- media thickness of carotid artery in children with
nephrotic syndrome. Design: A cross sectional study. Setting: The study was done in Nehru hospital of B.R.D Medical
College Gorakhpur (U.P.) from June 2014- March 2015. Material & Methods: Total 150 children divided in to study
group (n1=50) and control group II (n2=100). (n1=50) children with history of nephrotic syndrome enrolled in this study.
The Inclusion criteria were nephrotic syndrome with normal serum complement, being on therapy for nephrotic
syndrome (continuous or interrupted) for at least one year, glomerular filtration rate more than 90 ml/ min/ 1.73 m? and
age above two years at the time of study. (N2=100) healthy age, sex weight, height and RBS matched children
considered as control group. The cIMT was evaluated in nephrotic children. Chi square test was used to test difference
among study and control groups. A P value less than 0.05 was considered statistically significant. Result: In the study
group (n1=50) steroid resistant, steroid dependent, steroid sensitive and infrequent relapse nephrotic syndrome included
one-fourth each. The mean cIMT (mm) in nephrotic children was 0.42(+0.14) while mean cIMT in control was 0.34
(£0.06) and (p <0.0014). Subsequently, the factor that influenced on thickness of cIMT were BMI, SBP, DBP, Total
cholesterol, VLDL, LDL, TGs, serum protein ((p<0.05) and duration of disease (r=0.83). Conclusion: cIMT was thicker
in nephrotic children, were influenced by the factor that increases thickness of cIMT were hyperlipidemia, hypertension,
hypoproteinemia and duration of disease.
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Introduction

later in life with atherosclerotic lesions beginning
already in Childhood [3].

Nephrotic syndrome may be defined as heavy
proteinuria that is severe enough to cause
hypoalbuminemia, hypercholesterolemia and usually
edema. Proteinuria of any magnitude has been
identified as a risk factor for cardiovascular diseases in

Carotid intima-media thickness (cIMT) is an indirect
marker of atherosclerosis and target organ damage in

adults [1]. In some patients, factors as hypertension,
renal insufficiency, and steroid therapy may also
contribute to the risk for cardiovascular diseases [2].
Severe disorder of lipid metabolism is associated with
an enhanced risk to develop cardiovascular risk factors
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adults [4,5]. Its value in children is still under debate
but there are increasing numbers of studies among
children with risk factor for vascular damage [6]. A
recent systematic review has reported moderate
correlation between cIMT and coronary atherosclerosis
or cardiovascular events [7, 8]. Hemodynamic,
metabolic, and inflammatory factors change reversibly
the arterial wall thickness. Impaired function of
endothelium has been shown in acute phase of

Available online at: www.pediatricreview.in 89 | Pa ge




February 2017/ Vol 4/ Issue 02

ISSN 2349-5499

idiopathic nephrotic syndrome [9,10] Nephrotic patients
are prone to myocardial infarction and coronary artery
disease secondary to hypoalbuminemia, dyslipidemia,
and hypercoagulopathy state [10, 11]. Few studies of
cIMT in nephrotic children show to be correlated with
duration of disease and unresponsiveness to steroid;
however, none of them investigates carotid function
including distensibility, stiffness, and elasticity [12, 13].
In this study cIMT was evaluated as an atherosclerosis
surrogate marker in children with nephrotic syndrome.

Atherosclerosis may develop when deposits of
cholesterol and plaque accumulate at a tear in the inner
lining of an artery. As the deposits harden and occlude
the arterial lumen, blood flow to distant tissues
decreases and a clot may become lodged, completely
blocking the artery. Raised LDL-cholesterol is main
cause for development of atherosclerosis [14].

B-mode ultrasound is a non-invasive technique used to
measure atherosclerosis in superficial arteries. Carotid
intima-media thickness can be measured by using B-
mode ultrasound as well. Increase in cIMT is associated
with increased risk of coronary artery diseases. The
method is sensitive enough to be applied in clinical
studies for progress or regress. cIMT can also be used
as therapeutic end point [15,16].

Measurement of cIMT progression has enabled
clinicians to decide about the use of aggressive
treatment in primary prevention of atherosclerotic
diseases [17]. Measurement of cIMT is thus a
convenient method to determine atherosclerosis and
address consequences such as coronary artery diseases
and stroke. It is a biomarker of arterial wall thickening
and stiffening [18, 19]. cIMT is widely used in
observational studies to predict consequences of
atherosclerosis [20,21].

Selection of Patients

Inclusion criteria

1) Nephrotic syndrome with normal serum complement.

Original Research Article

The aim of this study was to compare cIMT of patients
with nephrotic syndrome with normal controls and to
establish if this can be used to determine the extent,
severity and rate of progression of atherosclerosis while
correlating it to raised total cholesterol and LDL-
cholesterol. Its application can thus also facilitate
assessing the efficacy of a given therapy.

Aims & Objectives

1) To study the Carotid intimal-medial thickness in
children with nephrotic syndrome.

2) Correlation of cIMT with Dyslipidemia in nephrotic
syndrome.

Ethical issues: The study was performed in accordance
with the ethical standards laid down in the 1964
Declaration of Helsinki revised in Tokyo 2008. It was
approved by ethical committee of B. R. D. Medical
College, Gorakhpur. Written consent was taken from
patient’s parent by explaining them nature and purpose
of study in their language.

Material & methods

The study was done in Nehru hospital of B.R.D Medical
College Gorakhpur (U.P.) from June 2014- March
2015.

Statistical analysis: statistical analysis was done by
using SPSS-21 software. sociodemographic and clinical
characteristics were described using counts and
proportions for categorical variables and mean and
standard deviation for numerical variables. Chi square
test was used to test difference among case and control
groups. A P value less than 0.05was considered
statistically significant.

2) Being on therapy for nephrotic syndrome (continuous or interrupted) for at least one year.

3) Glomerular filtration rate more than 90 ml/ min/ 1.73 m?,

4) Age above two years at the time of study.

Exclusion criteria

1) Patients having history of familial hypercholesterolemia.

2) Known case of essential hypertension.

3) Known case of Type-1 diabetes mellitus.
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The children who fulfill the inclusion criteria considered as study group I (n1=50) were taken as cases while children
with history of minor non-renal illness who attended outpatient clinic were kept in controls group II (n2=100) children of
control groups were matched (age, sex weight, height and Random blood sugar) [table-1]. Familial hypercholesterolemia
was clinically diagnosed by premature coronary diseases, tendon xanthomas, arcuscornealis and family history of
premature coronary heart diseases.

A working proforma containing informed consent was filled containing detail present history, past history and drug
history was taken. Weight, height, and blood pressure were recorded. General and systemic examination was done
thoroughly. After maintaining aseptic condition blood and urine sample of both groups were collected for biochemical
tests (lipid profile, serum electrolyte, serum protein, serum urea serum creatinine and serum complement level) tests were
done in college central lab. After that children of group and group II were send to department of radiology for
measurement of cIMT.

The Carotid intima-media thickness (cIMT) was measured as the following way: cIMT of the common carotid artery on
each side was measured using 7.5 mhz linear and 7.5 mhz convex probes. The cIMT is defined as the distance between
the first (lumen—intima interface) and the second (media—adventitia interface) echogenic line of the far wall, using a
manual cursor placement measurement technique.

The double-line pattern was visualised by 2D- echo on both walls of the common carotid artery (CCA) in a longitudinal
view. Two parallel lines (leading edges of two anatomical boundaries) form it as shown in figure below:

[Intima-media thickness (IMT) definition — IMT is measured as the distance between
lumen-intima (yellow line) and media-adventitia (pink line) interfaces.]

cIMT was measured as per guidelines decided by-

a) The European guidelines on cardiovascular disease prevention in clinical practice :( 2012).[23]

b) The European Society of Cardiology (ESC) / European Society of Hypertension (ESH) guidelines (2013).[24]
¢) The American Society of Echocardiography (ASE) (2012); Framingham Risk Score[26]

d) The ACC/AHA guidelines on the assessment of cardiovascular risk (2013)[26,26]

High resolution B-mode system was used equipped with a linear array transducer 7.5 Hz and footprint of 3 cm. Focus
depth was 35 cm, frame rate 20 Hz and gain setting was adjusted optimally to facilitate edge detection.

Carotid bifurcation in the image was used as a landmark to provide accurate measurement. cIMT was measured along a

segment of the artery free of atherosclerotic plaque with clearly defined lumen-intima and media-adventitia interfaces as
shown in figure:
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Bifurcation and origin of 1CA CCA

Proper location for cIMT measurement: Far wall of the common carotid artery was used to measure cIMT [29].
Arterial wall segments were assessed longitudinally and perpendicular to the ultrasound beam. cIMT was measured at a
distance of 5 mm below common carotid artery bifurcation in both the right and left sides. The examination was
performed at supine position with a slightly overextended neck after 10 minutes of rest. Two measurements were made
on each side, and the mean value was calculated separately for each common carotid artery. Right cIMT value and left
cIMT value were averaged because there is increased reproducibility of cIMT measurement when values from right and
left CCA are combined [30]. cIMT was measured at end diastole. Images of good quality were taken to further analysis.
The radiologist was not aware of the clinical data of the patient both groups. After that data were collected and analyzed.

Blood pressure levels (systolic or diastolic) of children below 90" percentile for age and sex were considered
normotensive. Blood pressure values between 90 and 95" percentile were considered prehypertensive and systolic or
diastolic blood pressure above 95" percentile for age and sex confirmed on at least two occasions were considered
hypertensive [24,25].

Patients were classified according to the following definitions of nephrotic syndrome: Remission: Protein free urine
(urine protein negative or trace; or < 4 mg/m? hour) for three consecutive days; Relapse: Proteinuria (urine protein 3+ or
more) for three consecutive days, Infrequent relapse: Responders but with 3 or less relapses within one year, Frequent
relapse: Relapsers who have 2 or more relapses within 6 months of the initial episode; or more than 3 relapses in any 12
months period, Steroid dependent: Occurrence of two consecutive relapses during alternate day steroid therapy or within
2 weeks of its discontinuation; Steroid resistant: Absence of remission despite therapy with daily prednisolone at a dose
of 2 mg/kg/day for four weeks [22, 23].

Limitation of this study: Small sample size and low power of the study.

Result

After analyzing data showed that the age distribution in both groups differences found to be insignificant (p<0.05), sex
distribution in study group out of 50 cases, 30 (60%) were male and 20 (40%) were female. The number of male children
was more than the female children [31] and other characteristics like mean of weight, height ,serum random blood sugar,
differences between study group I and control group II found to be insignificant (p>0.05) [ Table-1].

But when analyzing body mass index, systolic BP, diastolic BP, total serum cholesterol, HDL cholesterol,
LDLcholesterol, VLDLcholesterol, triglyceride, serum protein, albumin and carotid intima-media thickness, their

differences between study group I and control group II found to be significant (p<0.05 [Table 1].

Graphs (A-F) showing there was significant positive correlation between total serum cholesterol, LDL cholesterol, serum
triglyceride, duration of disease, BP and DBP and cIMT respectively.
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Table-1: Demographic profile of patients.
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Characteristics Study Group I(n1 =50) Controls Group II (n2=100) P-value
2-6yrs 33 66 1.000
6-13yrs 17 34
Male (%) 30 60 60
Female (%) 20 40 40
Weight(kg),mean (SD) 24.52(7.72) 23.12(7.49) 0.548
Height (cm),Mean(SD) 118.65(15.7) 120.6(15.96) 0.690
RBS(mg/dl), mean (SD 94.23 (10.52) 91.23 (11.71) 0.441
BMI (kg/m2), mean (SD) 17.71 (1.7) 16.49 (1.64) 0.0303
SBP (mmHg), mean (SD) 110.08 (10.49) 104.08 (8.27) 0.0117
DBP (mmHg), mean (SD) 89.85 (13.51) 80.42 (9.22) 0.011
TSCh, mean (SD) 416.80 (99) 166.19 (10.94) 0.0001
HDL ch,mean (SD) 50.38 (13.05) 58.01(7.17) 0.0025
VLDL ch, mean (SD) 66.38 (24.34) 28.7 (8.94) 0.0001
LDL, mean (SD) 320.42 (79.24) 79.51 (10.37) 0.0001
SERUM TG, mean (SD) 323.80 (75.45) 72.79 (10.25) 0.0001
SERUM PROTEIN (mg/dl), 5.73 (0.49) 6.98 (0.63) 0.0001
mean (SD)
SERUM ALBUMIN (mg/dl), 2.21(0.24) 4.06 (0.60) 0.0001
mean (SD)
Avg. cIMT (mm), mean (SD) 0.42 (0.1027) 0.34 (0.0422) 0.0014
Graphs: showing correlation
CORRELATION BETWEEN TOTAL SERUM
CHOLESTEROL AND cIMT
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CORRELATION BETWEEN LDL CHOLESTEROL AND cIMT
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CORRELATION BETWEEN SYSTOLIC B.P. AND cIMT
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Discussion
Intimal Thickening: A Stereotypic Response to
Vascular Injury, hyperlipidemia more specifically

hypercholesterolemia is a major risk factor for
atherosclerosis; even in the absence of other factors,
hypercholesterolemia is sufficient to stimulate lesion
development [24-28]. The major component of serum
cholesterol associated with increased risk is low-density
lipoprotein (LDL) cholesterol (“bad cholesterol”); LDL
cholesterol is the form of cholesterol that is delivered to
peripheral tissues. In contrast, high-density lipoprotein
(HDL, “good cholesterol”) mobilizes cholesterol from
tissue and transports it to the liver for excretion in the
bile. Lipids are typically transported in the bloodstream
bound to specific apoproteins (forming lipoprotein

Pediatric Review: International Journal of Pediatric Research

(F)

complexes). Dyslipoproteinemiascan  result from
mutations that alter the apoproteins or the lipoprotein
receptors on cells, [29] or from other disorders that
affect the circulating levels of lipids (e.g., nephrotic
syndrome, alcoholism, hypothyroidism, or diabetes
mellitus) [30] there was similarity of both groups in

their basic demographic data, the cIMT was
significantly thicker in children with nephrotic
syndrome. The cIMT in nephrotic children have

strongly correlated with duration of disease and some
extent with increased levels of total cholesterol, VLDL,
LDL and TGs (p<0.05). There are limited number of
studies available of this thickness value of cIMT in
nephrotic children.
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However increase in BMI, SBP and DBP also
contribute in increase of cIMT in both groups (p<0.05).
Many studies [32-34] found that increase in body mass
index, systolic blood pressure and diastolic blood
pressure indirectly related with increase thickness of
cIMT in both groups. The level of total cholesterol,
LDL, VLDL, homocystein, apoprotein B and Al were
significantly raised in children with idiopathic nephrotic
syndrome [36]. cIMT is true marker of evaluation of
diffuse thickening and stiffness of large and medium
sized vessel. It is secondary to hypertension and
atherosclerosis that is focal lesion secondary to
hyperlipidemia and metabolic disorder.

Graph (A, B & C) showed correlation between total
serum cholesterol, LDL cholesterol, and serum
triglyceride level and cIMT in study group. It was
shown that total serum cholesterol, LDL cholesterol,
and serum triglyceride level had positive and significant
correlation with cIMT. This positive correlation was
also found by other authors [34, 36-42].

Graph (D) showed correlation between duration of
disease and carotid intima-media thickness. A
significant positive correlation was found in the study.
Positive correlation was also found in the study done by
Nakysa Hooman et al [33].

A positive correlation between duration of disease and
cIMT was also present in the study done by Mona H El
Samahy et al [43], but the disease was not nephrotic
syndrome but Type-1 diabetes mellitus in children and
adolescents.

Graph (E & F) shows that in the present study there was
a significant positive correlation between systolic blood
pressure, diastolic blood pressure and cIMT [ 44- 49].

Conclusion

Carotid intima-media thickness was thicker in nephrotic
children. cIMT were influenced by the factor that
increases thickness of cIMT were hyperlipidemia,
hypertension, hypoproteinemia and duration of disease.

Disclaimer: The views expressed in this paper are those
of the authors and do not necessarily reflect the official
position of the institution they are affiliated with.

Abbreviation: cIMT=carotid intima media thickness,
RBS= Random blood sugar, LDL= Low density
lipoprotein, VLDL= Very low density lipoprotein, TGs=
Total triglycerides and BMI= Body mass index.
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