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Abstract 

Background: Cardiovascular disease is the most common cause of mortality in children with chronic 

kidney disease (CKD). These Children are stratified into the highest tier of cardiovascular risk in the 

American Heart Association pediatric consensus Guidelines for cardiovascular health because of their 

predisposition to accelerated atherosclerosis. Our study aimed for early detection of atherosclerosis in 

patients with nephrotic syndrome. Methods: This study was carried out in nephrology unit and outpatient 

nephrology clinic, echocardiography unit and radiology unit at   Faculty of Medicine Zagazig University 

Pediatric Hospital. The study included 20 cases with  NS and 25 were  control with matched age and sex. 
Lipid profile PTH and Vascular imaging were measured for all children. Results: There was no statistically 

significant difference in demographic  data regarding  age between patient group and control. The most 

frequent findings in NS the most frequent findings were proteinuria, dyspnea, fatigue, lower limb edema 

and pallor. There was statistically increase in cholesterol and LDL in NS in comparison to control. There 

was no statistically significant between nephrotic syndrome (NS) and control group regarding PTH.  There 

was significant decrease in FMD and increase in CIMT in NS in comparison to control. There were no 

statistically significant difference in nephrotic syndrome (NS) and control groups regarding 

echocardiographic measurements (Aorta(mm), LA , LA/AO ratio, RVDd (mm), LVM(g) and LVMI).  

While, there was significant increase in SPAP in NS in comparison to control. There were no statistically 

significant difference in nephrotic syndrome (NS) and control groups regarding LV conventional diastolic 

function (Mitral E, Mitral A and E/A.  While, there was significant increase in E/E'in NS in comparison to 

control. There was non significant difference  in EF% and FS% in NS and control. There was statistically 

significant increase in lateral mitral S in NS in comparison to control and decrease in lateral mitral E' in NS 

in comparison to control. There was significant increase in med mitral S in NS in comparison to control, 

and significant increase in med mitral A' in NS in comparison to control. Medial mitral E' and lateral mitral 

A' were significantly decreased in comparison to control. In NS total cholesterol was significantly 

correlated with diastolic blood pressure and CRP. Triglycerides was significantly correlated with creatinine. 

LDL is significantly correlated with disease duration. FMD was significantly correlated with systolic and 

diastolic blood pressure. CIMT was inversely significantly correlated with urea . In nephrotic syndrome, 

total cholesterol is significantly correlated with LVMI. LDL is significantly correlated with RVDd and 

LVMI. FMD is inversely significantly correlated with med mit A' and significantly correlated with aorta 

and LA. CIMT is inversely correlated to aorta. Conclusion:. In NS the mean of CIMT values were 

significantly increased as compared to control and   FMD% values were significantly decreased as 

compared to control. The most prevalent dyslipidemia in NS was increased LDL, total cholesterol, 

followed by triglyceride, low HDL. Newer technique of echocardiography, tissue Doppler imaging (TDI) 

revealed diastolic dysfunction in CKD in absence of dysfunction by conventional methods. 
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Introduction: 

Cardiovascular disease is the most common 

cause of mortality in children with chronic 

kidney disease (CKD) 
(1)

. These children are 

stratified into the highest tier of 

cardiovascular risk in the American Heart 

Association pediatric consensus Guidelines 

for cardiovascular health because of their 

predisposition to accelerated atherosclerosis 
(2)

. 

Atherosclerosis originates early in childhood 

and is associated with hypertension, 

dyslipidemia, obesity, and abnormal glucose 

metabolism 
(3)

. 

Nephrotic syndrome (NS) is characterized by 

dyslipidemia which is a well-known risk 

factor for atherogenesis other factors include  

high oxidative stress, frequent infections, 

sustained proteinuria, hypoalbuminemia, 

thromboembolism, toxicity of steroids and 

non-steroidal drugs like calcineurin inhibitors 

(hyperlipidemia, vasculotoxic and nephrotoxic 

effects. Evidence for screening for endothelial 

dysfunction and cardiovascular risk factors 

and early identification of premature onset of 

atherosclerosis in childhood NS remains 

tenuous 
(4)

. 

Chronic kidney disease (CKD) predisposes to 

accelerated atherosclerosis that is measured 

by carotid artery intima media thickness 

(CIMT) and brachial artery flow-mediated 

dilation (FMD). as they represent structural 

and functional abnormality on vascular 

imaging respectively 
(5)

. 

Our study aimed for early detection of 

atherosclerosis in patients with nephrotic 

syndrome. 

Patients and Methods 

I-Technical design: 

Type of study: case control study. 

Site of the study: This study was carried 

out in nephrology unit, outpatient nephrology 

clinic, pediatrics echocardiography unit and 

radiology department at Zagazig University 

Pediatric Hospital Faculty of Medicine 

Zagazig University. 

Study period: data was collected from 

April 2019 to September 2019.  

Subjects:  

This study included 45 children divided 

into 2 groups  

Nephrotic syndrome (NS) group was 20 

cases, males represent 75% while females 

represent 25%, the median age was 7 years  

ranged from 3-15 years. Infrequent relapse 

was 60%, frequent relapse was 20% and 

steroid resistant was 20% 

Control: apparently healthy 25 children 

of matched age and sex came from outpatient 

for minor diseases and from patient relatives.  

Inclusion criteria: 

1) Age from 3-18 years 

2) Children with nephrotic syndrome of 

more than 1 year disease duration. 

Exclusion criteria: 

1) Age less than 3 year and more than 18 

years 

2) Coexisting primary cardiovascular 

anomalies   

3) Familial hyperlipidemia and family 

history of premature 

atherosclerosis/stroke 

4) Statin therapy at the time of 

recruitment 

5) Acute kidney dysfunction/injury at the 

time of recruitment  

 II- Administrative design: Approvals 

obtained for performing the study from 

Institutional Review board (IRB), Faculty of 

Medicine Zagazig University .Permission of 

study setting department .Informed consent 

from parents of patients was taken. 

III- Methods: 

A. Full history: Full history taking 

including age, sex,  disease  onset, 

course, duration, fatigue , bone pain, 

uremic symptoms, edema. Medication 

for  hypertension (beta blocker (BB), 

ca chanel blocker(CCB) , angiotensin 

converting enzyme inhibitor (ACEi),  

hypercholesterolemia (statin), cardiac 

and  kidney support.  
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Nephrotic syndrome: age of onset, 

duration, type, atypical features        

(hematuria or hypertension),   number 

of  relapses and the received 

immunosuppressant.  

B. Clinical examination:   

 General examination: demographic 

data (age, sex), anthropometric 

measurements (weight , height, BMI 

was calculated by the following 

equation {Weight  kg/(height m)²}, 

HT z score WT z score and they were 

calculated by the following equation[ ( 

measured value -   average value in  

reference population)/standard 

deviation of the reference population] 

according to  
(6) 

, general appearance 

,color , decubitus, body built ,skin 

lesion ,blood pressure , pulse. 

 Systemic examination: abdomen for 

ascites and abdominal enlargement, 

chest for chest pain and crackles. 

Heart for enlarged precordium  and 

abnormal heart sound.  

 Regional examination:  lower limb 

and genitalia for  LL edema, genital 

edema, arthritis, LL deformity.   

C. Laboratory investigation 

 Lipid profile method: is by 

photometry, Instrument is cobas 8000 

from roche diagnostics .According to 

the American Heart Association 

pediatric consensus guidelines, 

Dyslipidemia is defined as the 

presence of at least  one of the 

following: (a) hypertriglyceridemia 

(>100 mg/dL at 2-9 years of age or 

>130 mg/Dl at 10-17 years of age), 

(b) low HDL cholesterol (<40 mg/dL) 

or (c) high non-HDL cholesterol (total 

cholesterol –HDL) >145 mg/dl 

according to the guidelines for 

cardiovascular health and risk 

reduction in children and adolescents 
(7)

. 

 PTH : immunoassay by 

cheluimencence, using  cobas 

6000(e601) from roche diagnostics. 

 

 

 

 

D. Endothelial dysfunction imaging: 

     I- Carotid Intima-media thickness 

(CIMT): 

The definition of an abnormal IMT also 

differs between studies. Some use a definition 

of an IMT greater than the 75th percentile 
(8) 

Others definition include an IMT that is >1SD 

from the mean or IMT at the upper quartile or 

IMT at the upper tertile. or an absolute IMT 

value of ≥ 0.9 mm or ≥ 1mm .An American 

Society of Echocardiography consensus 

statement recommends the use of CIMT 

greater than the 75th percentile for age, 

ethnicity, and sex as being abnormal.  

CIMT and brachial artery FMD were 

determined by one radiologist using high-

resolution ultrasound with a multifrequency 

linear probe (5–10 MHz) and standardized 

image settings (9).  By automated edge-

tracking software, which obviated the need to 

perform manual measurements Bilateral distal 

common carotid arteries, 1 cm proximal to the 

bifurcation, were imaged during end diastole, 

with the patient in a supine position and the 

neck slightly extended . CIMT was defined as 

the distance between the leading edges of the 

lumen–intima interface and the media–

adventitia interface of the far wall of the 

carotid artery; the mean of six recordings 

(three on each side) was calculated. 

             II-Brachial artery flow-mediated 

dilatation (FMD) 

 Subject preparation 

Numerous factors affect flow mediated 

vascular reactivity, including temperature, 

food, drugs and sympathetic stimuli, among 

others. Therefore, subjects should fast for at 

least 8 to 12 h before the study, and they 

should be studied in a quiet, room temperature 

controlled. All vasoactive medications should 

be withheld for at least four half-lives, if 

possible. In addition, subjects should not 

exercise, should not ingest substances that 

might affect FMD such as caffeine, high-fat 

foods and vitamin C or use tobacco for at least 

4 to 6 h before the study. The patient was 

positioned supine with the arm in a 

comfortable position for imaging the brachial 

artery in a quiet, temperature controlled room 
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(25 ºc). Nitroglycerine or other drugs were not 

used. The brachial artery was imaged above 

the antecubital fossa in the longitudinal plane. 

A segment with clear anterior and posterior 

intimal interfaces between the lumen and 

vessel wall was selected for continuous 2D 

grayscale imaging. During image acquisition, 

anatomic landmarks such as veins and fascial 

planes were noted to maintain the same image 

of the artery throughout the study 
(10)

. 

      Endothelium-dependent FMD. 

 To create a flow stimulus in the brachial 

artery, a sphygmomanometric (blood 

pressure) cuff is first placed on the forearm. A 

baseline rest image is acquired, and blood 

flow is estimated by time-averaging the 

pulsed Doppler velocity signal obtained from 

a midartery sample volume. Thereafter, 

arterial occlusion is created by cuff inflation 

to suprasystolic pressure. Typically, the cuff is 

inflated to at least 50 mm Hg above systolic 

pressure to occlude arterial inflow for a 

standardized length of time(4.5 minutes). This 

causes ischemia and consequent dilation of 

downstream resistance vessels via 

autoregulatory mechanisms. Subsequent cuff 

deflation induces a brief high-flow state 

through the brachial artery (reactive 

hyperemia) to accommodate the brachial 

artery to dilate. The longitudinal image of the 

artery is recorded continuously from 30 s 

before to 2 min after cuff deflation. A 

midartery pulsed Doppler signal is obtained 

upon immediate cuff release and no after cuff 

deflation to assess hyperemic velocity using 

an Acuson x300 Ultrasound Instrument 

(Siemens AG Medical Solutions, Erlangen, 

Germany) with a (5-10) MHz linear array 

transducer. Images were stored in digital 

format and The result was recorded as 

percentage change in the brachial artery from 

baseline 
(11)

 

E. Echocardiography: 

Echocardiographic exams were 

performed with all subjects positioned in  the 

supine decubitus and left lateral decubitus 

with sedation if required using oral chloral 

hydrate. Echocardiographic exams were 

performed by the same operator using a Vivid 

7 (GE Vingmed Ultrasound, Horten, Norway) 

machine equipped with a multi-frequency 

matrix M3S and a 7s transducers and eSaote 

Class C machine with simultaneous ECG 

recording at The Echocardiography 

Laboratory of pediatric Hospital, Zagazig 

University.  

Initially, routine diagnostic imaging was 

performed, including color flow mapping, 

pulsed, and continuous wave Doppler. Color 

Doppler myocardial imaging was performed 

with the standard subcostal, apical four-

chamber, short axis and long axis parasternal 

and suprasternal views. Sector size and depth 

were chosen to achieve a frame rate of 130 ± 

20. Gain settings, filters, and pulse repetition 

frequency were adjusted to optimize color 

saturation, and continuous 1-channel 

electrocardiographic monitoring was used 

throughout the study. Three consecutive 

cardiac cycles were recorded during normal 

quiet respiration. Data were stored. The 

studies were video-recorded for subsequent 

analysis.  

1) Cardiac Dimensions 

Echocardiographic measurements were 

carried out according to the recommendation 

of the American Society of Echocardiography 
(12)

. 

 Aortic (AO) and left atrial (LA) 

dimensions, the main pulmonary 

artery, right and left pulmonary 

branches were measured from the 

parasternal short axis view LA/AO 

ratio. 

 The right ventricular end-diastolic 

diameter (RVEDD) was measured in 

millimeters and corrected for body 

surface area measured from the 

parasternal short axis view. 

 LVM was calculated at end‑diastole 

by using the American Society of 

Echocardiography convention. LV 

mass = 0.8 

(1.04([LVIDD+PWTD+IVSTD] 3–

[LVIDD]))+0.6g, Where LVIDD is the 

left ventricular internal diameter in 

diastole, PWTD is the posterior wall 

thickness in diastole, and IVSTD is the 
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interventricular septal  thickness in 

diastole.  

 LVMI = LVM/body surface area, BSA 

measurement was done according to 

Greenberg and  Boozer  
(13)

. 

 Systolic pulmonary artery pressure 

(SPAP): was calculated through 

Doppler tracing of the peake velocity 

of the tricuspid regurgitation jet using 

the bernoulli formula:ESPAP=4(V);+ 

RAP (14)
. 

2) Conventional ventricular functions: 

 Conventional LV systolic functions:  

The left ventricular end diastolic (LVED) 

and left ventricular end systolic (LVES) 

dimensions parameters were measured from 

M-mode images. EF and %FS were calculated 

through the M- Mode images 
(15).

 Ejection 

fraction (EF) calculated by the Simpson 

method and complemented by subjective 

visual estimation and fractional shortening 

(FS). 

 Conventional  LV diastolic 

functions:  

The left ventricular mitral valve diastolic 

flow was recorded from the apical four-

chamber windows as described by Rakowski 

et al 
(16)

, with a 3-5 mm pulsed-sample 

Doppler volume placed between the tips of 

the valves. Mitral inflow measurements (at 

end expiration) included peak early velocity 

(E), peak late velocity (A) and E/A ratio. 

Pulsed Doppler signals were recorded at a 

horizontal sweep of 100 mm/s. 

4)Tissue Doppler Annular Velocity 

Imaging 

After completion of the conventional 

echocardiography, motion of mitral and 

tricuspid annuli was recorded in the apical 

images (two and four chambers) with >100 

frames/s were acquired and digitalized for the 

quantitative analysis of TDI. Off-line 

measurements were performed. The tissue 

Doppler program was set in pulsed-wave 

Doppler mode. A 3-5 mm sample volume was 

positioned sequentially at the lateral and 

medial corners of the mitral annulus 
(17)

.  

Two major negative velocities were 

recorded during diastole: one during the early 

phase of diastole (E`), and another during the 

late phase of diastole (A`). A major positive 

systolic velocity was during systole: the peak 

myocardial systolic velocity (S`). All 

velocities were recorded for three consecutive 

cardiac cycles at end expiration, and results 

were averaged. 
(18)

. 

Measurement  of E/E' ratio  was 

evaluated as a representative of LV filling 

pressure 
(19).

 

Data Management and Statistic Analysis 

Data were collected, coded, revised and 

entered to the Statistical Package for Social 

Science (IBM SPSS) version 20. The data 

were presented as number and percentages for 

the qualitative data, mean, standard deviations 

and ranges for the quantitative data with 

parametric distribution and median for the 

quantitative data with non parametric 

distribution. 

Chi-square test was used in the 

comparison between two groups with 

qualitative data and Fisher exact test was 

used instead of the Chi-square test when the 

expected count in any cell found less than 5. 

Independent t-test was used in the 

comparison between two groups with 

quantitative data and parametric distribution 

and Mann-Whitney test was used in the 

comparison between two groups with 

quantitative data and non parametric 

distribution. 

Spearman correlation coefficients were 

used to assess the significant relation between 

two quantitative parameters in the same 

group. 

The confidence interval was set to 95% 

and the margin of error accepted was set to 

5%. So, the p-value was considered 

significant as the following: 

P > 0.05: Non significant (NS) 

P < 0.05: Significant (S) 

P < 0.001: Highly significant (HS) 
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Results: 

This table shows that there was no 

statistically significant difference in 

demographic  data regarding  age between 

patient group and control ,but  there are 

increase  in male percentage in NS Table (1).   

This table shows that atypical feathers 

were70%  in NS children Table (2).  

This table shows that infrequent relapse 

was the most common clinical  type in NS 

Table (3). 

This table shows that the most frequent 

findings in NS the most frequent findings 

were proteinuria, dyspnea, fatigue,  lower 

limb edema  and pallor Table (4). 

This table shows that there was 

significant statistical increase in systolic and 

diastolic blood pressure in NS. There was 

significant statistical increase of blood 

pressure in NS in comparison to control group 

Table (5). 

This table shows that there was 

statistically increase in cholesterol in NS in 

comparison to control. There was significant 

increase in LDL in NS in comparison to 

control. There was no significant differnce of 

TGS in nephrotic syndrome (NS) and control 

groups Table (6).  

This table shows that there was no 

statistically significant between nephrotic 

syndrome (NS) and control group regarding 

PTH Table (7).  

This table shows that there was significant 

decrease in FMD and increase in CIMT in NS 

in comparison to control Table (8). 

This table shows that there were no 

statistically significant difference in nephrotic 

syndrome (NS) and control groups regarding 

echocardiographic measurements 

(Aorta(mm), LA , LA/AO ratio, RVDd (mm), 

LVM(g) and LVMI).  While, there was 

significant increase in SPAP in NS in 

comparison to control. Table (9).  

This table shows that there were no 

statistically significant difference in nephrotic 

syndrome (NS) and control groups regarding 

conventional diastolic function (Mitral E, 

Mitral A and E/A.  While, there was 

significant increase in E/E' in NS in 

comparison to control. Table (10). 

This table shows that there was non 

significant difference  in EF% and FS% in NS 

and control Table (11). 

This table shows that there was 

statistically significant increase in lateral 

mitral S in NS in comparison to control 

and  decrease in lateral mitral E' in NS in 

comparison  to control. There was 

significant increase in medial mitral S in 

NS in comparison to control, and 

significant increase in medial mitral A' in 

NS in comparison to control. Medial 

mitral E' and lateral mitral A' were 

significantly decreased in comparison to 

control Table (12). 

  In NS total cholesterol was  significantly 

correlated with diastolic blood pressure and 

CRP. Triglycerides was  significantly 

correlated with creatinine. LDL is  

significantly correlated with disease duration. 

FMD was significantly correlated with 

systolic and diastolic blood pressure. CIMT 

was inversely  significantly correlated with 

urea Table (13). 

In nephrotic syndrome , total cholesterol 

is  significantly correlated with LVMI. LDL is  

significantly correlated with RVDd and 

LVMI. FMD is inversely  significantly 

correlated with medial mitral A' and 

significantly correlated with aorta and LA. 

CIMT is inversely correlated to aorta Table 

(14).   
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Table (1): Demographic data in nephrotic syndrome (NS) and control groups.  

 NS(20) Control(25) Chi square test 

No % No % x
2
 p value 

Sex Female 5 25.0% 12 48.0% 2.501  0.114 

Male 15 75.0% 13 52.0% 

Sibling with same 

disease 

2 10.0% -- -- -- -- 

Age 

(year) 

Median 7 11 9.878* 0.61* 

range 3-15 4-18 

(*) Kruskal Wallis test for median 

Table (2) Frequency of atypical features and immunosuppressant treatment in NS 

  No(20) % 

Atypical features Hypertension 8 40.0% 

Hematuria 6 30% 

Immunosuppressant Azathioprim 1 5.0% 

Mycophenolate 

Moftil 

1 5.0% 

Cyclophosphamide 3 15.0% 

Cyclosporin/ mft 1 5.0% 

Table (3) : Nephrotic syndrome (NS) type. 

 No(20) % 

Infrequent relapse 12 60.0% 

Frequent relapse 4 20.0% 

Steroid resistance 4 20.0% 

 

Table (4):  Frequency of clinical finding at nephrotic syndrome (NS) group 

 NS 

No(20) % 

Ascites 1 5.0% 

Bloody stool 1 5.0% 

Pallor 6 30.0% 

Chest pain 1 5.0% 

Dyspnia 7 35% 

Fatigue 7 35% 

Chest infection 3 15% 

Skin rash 0 0.0% 

Dwarfism,  0 0.0% 

Hypothyroidism 0 0.0% 



NeuroQuantology | June 2022 | Volume 20 | Issue 6 | Page 8315-8328 | doi: 10.14704/nq.2022.20.6.NQ22823 
Sahar Abd El Raouf Al Sharawy / Assessment of Atherosclerosis in Children with nephrotic syndrome 

 www.neuroquantology.com 
eISSN 1303-5150 

 

 8322 

Hypertensive Encephalopathy 0 0.0% 

Osteodystrophy 0 0.0% 

Bone pain 4 20.0% 

Arthritis 0 0.0% 

Lower limb edema 7 35.0% 

Proteinuria by dipstick 10 50% 

Table (5) Blood pressure in nephrotic syndrome (NS) and control groups 

 NS Control p value 

Mean 

SD 

Mean 

SD 

Blood 

pressure 

(mmhg) 

systolic 107.90± 

12.89 

96.80± 

10.69 
0.003 

Diastolic 70.70± 

12.87 

63.60± 

7.57 

0.026 

Table (6): Lipid profile in nephrotic syndrome (NS) and control groups 

 NS(20) Control(25) p value 

Mean 

SD 

Mean 

SD 

Cholesterol(mg/dl) 237.65 

114.31 

135.60 

31.05 

0.000 

HDL(mg/dl) 61.20 

15.49 

64.88 

11.45 

0.127 

 Medi

an 

Range Medi

an 

Rang

e 

 

TGS(mg/dl) 73.55 52.3-

307.80 

126.

9 

42-

193.1 

0.062 

LDL(mg/dl) 123.5 53.5-

549 

74.2 30-

99.8 

0.001 

Table (7): Parathormone hormone (PTH) in nephrotic syndrome (NS) and control group 

 NS(20) Control(25) p value 

median Range media

n 

Range 

PTH(mg/dl) 30.05 11.90-

99.7 

29.8 7-91.5 0.952 

Table (8): CIMT  and FMD% in nephrotic syndrome (NS) and control groups 

 NS(20) Control(25) p value 

Mean SD Mean SD 

CIMT(mm) 0.53 0.13 0.37 0.06 0.001 

 Media

n 

Rang

e 

Media

n 

Range  

FMD% 3.75 0.7-

6.7 

7.90 6.5-

10.5 

 0.001 
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Table (9): Echocardiographic measurements in nephrotic syndrome (NS) and control groups 

 NS(20) Control(25) Test 

one way 

ANOVA 

Mean SD Mean SD p value 

Aorta(mm) 24.45 3.76 24.08 2.12 0.679 

LA  23.35 6.23 25.36 2.64 
0.175 

LA/AO 

ratio 

1.00 0.00 4.60 18.00 0.377 

RVDd 

(mm) 

1.60 0.82 1.80 0.50 
0.266 

SPAP(mhg) 31.27 11.41 24.68 6.45 0.029 

 Media

n 

Range Media

n 

Range  

LVM(g) 103 47-201 104 45-

161 
0.700 

LVMI 110.45 47.6-

289.9 

113 36-

187 
0.984 

Table (10): LV conventional diastolic function in nephrotic syndrome (NS) and control groups  

LV  

Diastolic 

Function 

NS(20) Control(25)  

Mean SD Mean SD p value 

Mitral E 

(Cm/S) 

96.75 20.06 87.48 15.40 
0.114 

Mitral A 

(Cm/S) 

68.30 23.16 61.04 10.74 
0.251 

E/A 1.30 0.47 1.28 0.46 0.887 

E/E' 6.34 1.79 4.63 0.97 
0.004 

Table (11): LV conventional  systolic function in NS and control group as regards  

Systolic 

Function 

NS(20) Control(25)  

 Mean SD Mean SD p value 

EF(%) 74.90 6.04 71.68 6.22 0.089 

FS(%) 43.90 5.32 43.56 6.45 0.056 

Table (12): Comparison between NS and Control group as regards tissue Doppler mitral annular 

velocities. 

Mitral 

Annular 

Velocities 

NS(20) Control(25)  

 

Mean SD Mean SD p value 

Lat mitral 

S(cm/s) 

11.00 4.12 8.44 0.92 0.001 

Lat mitral 

E'(cm/s) 

15.70 3.21 19.32 2.21 0.001 
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Med mitral 

S(cm/s) 

9.55 1.76 8.12 0.67 0.001 

Med mitral 

A'(cm/s) 

11.36 2.16 8.70 1.26 0.001 

 Media

n 

Rang

e 

Median Rang

e 

 

Lat mitral 

A'(cm/s) 

11 7-20 14 8-20 0.001 

Med mitral 

E'(cm/s) 

15 11-22 17 13-

1519 

0.001 

Table (13) Correlations between lipid profile, PTH, FMD, CIMT and parameter finding In 

Nephrotic syndrome 

 Cholesterol TGS HDL LDL PTH FMD% CIMT 

R P 

value 

r P 

value 

r P 

value 

r P 

value 

r P 

value 

r P 

value 

r P 

value 

PTH -0.067 0.779 0.024 0.920 0.117 0.622 -0.233 0.323       

FMD% 0.188 0.428 0.106 0.656 -0.099 0.679 -0.059 0.803 0.275 0.240     

CIMT 0.051 0.832 -0.192 0.416 0.100 0.674 0.059 0.804 -0.352 0.128 -0.077 0.747   

Systolic 0.318 0.172 -0.002 0.992 0.095 0.691 0.213 0.366 0.238 0.312 0.528 0.017 0.074 0.755 

Diastolic 0.494 0.027 0.276 0.238 0.060 0.801 0.351 0.130 0.074 0.756 0.483 0.031 -0.139 0.558 

Dis 

Duration 

0.326 0.173 -0.059 0.811 0.290 0.229 0.520 0.022 -0.067 0.786 -0.117 0.634 0.260 0.283 

Table (14) Correlation between Lipid profile PTH, FMD% , CIMT and echocardiograghy in 

nephrotic syndrome 

 Cholesterol TGS HDL LDL PTH FMD% CIMT 

r P 

value 

R P 

value 

R P 

value 

r P 

value 

r P 

value 

r P 

value 

r P value 

Mitral E -0.057 0.810 0.276 0.239 -0.335 0.149 -0.086 0.719 0.035 0.885 0.019 0.937 0.221 0.350 

Mitral A -0.155 0.513 0.239 0.310 0.121 0.612 -0.118 0.619 0.103 0.665 -0.158 0.505 -0.143 0.546 

E/A 0.009 0.968 -0.095 0.692 -0.170 0.473 -0.019 0.937 0.019 0.937 0.322 0.166 0.144 0.546 

EF(%) -0.034 0.888 -0.136 0.567 -0.044 0.852 0.071 0.767 0.002 0.992 -0.365 0.113 0.245 0.298 

FS(%) 0.274 0.243 0.162 0.496 0.104 0.662 0.383 0.096 -0.144 0.546 -0.354 0.125 0.045 0.852 

Lat mitral S -0.434 0.056 -0.404 0.077 0.339 0.143 -0.371 0.107 0.035 0.882 0.126 0.596 -0.079 0.740 

Lat mitral E' -0.141 0.554 0.032 0.894 -0.209 0.376 0.089 0.709 -0.274 0.243 -0.280 0.232 -0.061 0.798 

Lat mitral A' -0.078 0.743 -0.022 0.927 0.065 0.784 -0.187 0.430 0.228 0.334 0.297 0.204 -0.106 0.657 

Med mitral S -0.341 0.141 0.069 0.772 -0.327 0.159 -0.312 0.180 0.415 0.069 0.035 0.882 -0.068 0.777 

Med mitral E' -0.009 0.969 0.164 0.489 -0.343 0.139 0.037 0.878 -0.037 0.876 0.170 0.475 0.131 0.583 

Med mitral A' 0.006 0.979 0.022 0.928 0.062 0.795 0.226 0.337 -0.352 0.128 -0.564 0.010 -0.381 0.098 

LVM 0.422 0.063 0.231 0.327 0.100 0.675 0.432 0.057 0.235 0.318 0.186 0.431 -0.276 0.238 

LVMI 0.509 0.022 0.299 0.200 0.215 0.363 0.577 0.008 0.188 0.427 0.048 0.840 -0.084 0.723 

Aorta 0.212 0.369 0.193 0.414 -0.117 0.623 0.162 0.494 0.382 0.096 0.458 0.042 -0.592 0.006 
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LA  0.117 0.622 -0.195 0.411 0.143 0.546 0.029 0.904 0.390 0.089 0.479 0.033 -0.356 0.124 

RVDd 0.431 0.058 0.120 0.615 0.172 0.468 0.453 0.045 -0.378 0.100 -0.012 0.960 -0.142 0.551 

SPAP(Mhg) 0.008 0.975 -0.166 0.485 0.313 0.179 0.093 0.698 -0.030 0.900 0.132 0.580 -0.064 0.787 

E/E' -0.044 0.855 0.152 0.523 -0.141 0.552 -0.168 0.480 0.015 0.950 0.138 0.561 0.252 0.283 

 

Discussion 

This study consisted of 45 children from them 

nephrotic syndrome (NS) 20 cases, and 

control 25 apparently healthy children of 

matched age and sex. this comes in agreement 

with Carabă et al  
(20)

. Male sex in NS was 

75% as in Saleh  et al  
(21) 

study in which 

males  with NS represent 60% of cases.  

There was significant statistical increase of 

blood pressure in NS comparison to control 

group this may be secondary to prolonged 

duration of corticosteroid therapy . this comes 

in agreement with Carabă et al  
(20)

. 

There was statistically increase in cholesterol 

in NS in comparison to control. There was 

significant increase in LDL in NS in 

comparison to control. There was no 

significant differnce of TGS in nephrotic 

syndrome (NS) and control groups. 

 This comes in agreement with Saland and  

Ginsberg 
(22)

 , Saland et al 
(23)

. 
The most prevalent dyslipidemia in NS was 

increased LDL, total cholesterol, triglyceride, 

low HDL (50%, 45%, 40%, 15%) 

respectively  as in consonance with  the study 

of Vaziri  
(24)

 in which  the plasma 

concentrations of cholesterol, triglycerides 

are elevated in nephrotic syndrome. However 

the efficiency of HDL particles in causing 

cholesterol efflux from peripheral tissues has 

yet to be studied in nephrotic syndrome 
(25)

. 

In NS the mean of CIMT values were 

significantly increased as compared to 

control.  Skrzypczyk et al 
(26)

 detected  

increased CIMT in children with idiopathic 

NS and this was related number of relapses. 

Kari et al  
(27)

 found also increased CIMT in 

children with SRNS compared to control. 

However, Rahul et al 
(28)

 who found no 

significant change between NS and control. 

In NS there were  non significant  difference  

in LVM and LVMI  in comparison to control. 

However, Candan et al 
(29)

 detected 

significant increase of LVMI  in  SRNS in 

comparison to control. 

In NS mitral A wave   showed also no 

significant difference from control . This 

came in agreement with Abdelaziz et al  
(30)

 

that found no statistcaly difference in A wave 

between NS and control.  This came in  

disagreement  with  Saleh et al 
(21)

who found  

statistically significant increase with mitral A 

between NS and control. In our study  mitral 

E shows no statistically significant difference  

as regard NS and control. This comes in 

disagreement with Abdelaziz  et al  
(30)

 who 

found statistically significant decrease  of E 

wave as regard NS and control. 

The use of TDI at the mitral annulus allows 

the investigator to estimate the filling 

pressure. An E/E' ratio above 12 is indicative 

of diastolic dysfunction (possible diastolic 

dysfunction when the ratio is between 8 and 

12) 
(31)

. 

Abdelaziz et al  
(30)

 found no statistically 

significant difference with S' wave as regard 

NS and control. 

Med mitral A'(late diastolic filling velocity) 

was statistically  significant increase in NS in 

comparison to control . Our  results showed 

significant  increased of lat mit A'  in NS  in 

comparison to control. Abdelaziz et al 
(30)

 

found no statistically significant difference 

with A' wave as regard NS and control .  

In NS group total cholesterol was 

significantly correlated with diastolic blood 

pressure , CRP  and LVMI. Wasilewska et al  
(31)

 demonstrated significant correlation 

between cholesterol and CRP  in NS relapse 

group. Triglycerides is significantly 

correlated with creatinine.  LDL is 

significantly correlated with disease duration, 

RVDd and LVMI. 

FMD was significantly correlated with 

systolic, diastolic blood pressure, aorta and 

LA. FMD  was  inversely significantly 

correlated with lat mit A'. Our study did not 
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demonstrate an association between FMD and 

duration of NS this comes in agreement with 

Rahul et al 
(28

).FMD showed no correlation 

to lipid  profile and PTH this was similarly  to 

Rahul  et al 
(28)

  their study could not 

demonstrate an association between 

dyslipidemia and deranged FMD. 

 

Conclusion:  

Radiologic changes (FMD% and CIMT) 

occur early in CKD reflecting endothelial 

dysfunction and atherosclerotic changes early 

in disease. In NS the mean of CIMT values 

were significantly increased as compared to 

control and   FMD% values were 

significantly decreased as compared to 

control. The most prevalent dyslipidemia in 

NS was increased LDL, total cholesterol, 

followed by triglyceride, low HDL. Newer 

technique of echocardiography, tissue 

Doppler imaging (TDI) revealed diastolic 

dysfunction in CKD in absence of 

dysfunction by conventional methods. 
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