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(p=0.003).

Background: Nephrotic syndrome is the one of the commonest renal disorders in children. Children with nephrotic
syndrome (NS) are at a high risk of atherosclerosis due to hyperlipidemia, hypertension. Carotid intima media thick-
ness (CIMT) is a surrogate marker for atherosclerosis. This study aimed to evaluate the carotid intima media thickness
in children with nephrotic syndrome and its relation to different risk factors.

Methods: This is an observational case control study that included forty children with nephrotic syndrome and thirty
healthy children as controls. The inclusion criteria were: age of 2 years or more with disease duration of minimum of
1year and glomerular filtration rate > 90 mL/min/1.73m?. CIMT was assessed by ultrasound. Lipid profile, protein/cre-
atinine ratio in urine and kidney function tests were done.

Results: The mean CIMT (mm) was significantly higher in patients with NS (0.477 £ 0.04) compared to controls
(0.3940.03) (P<0.001) even when compared across different age groups. 60% of patients had received non-steroid
immunosuppressive therapy. CIMT was significantly higher in patients receiving non-steroid immunosuppressive
therapy than those receiving steroids alone. Subsequently, CIMT had significant positive correlation to duration of
the disease (p=0.05), body mass index (BMI) (p =0.03), number of relapses (p=0.01) and diastolic blood pressures

Conclusion: Children with NS had significantly higher CIMT than control group. CIMT was positively correlated to
disease duration, number of relapses and BMI. It was significantly higher among patients receiving non-steroid immu-
nosuppressive therapy than those receiving steroids alone.
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Background

Carotid intima media thickness (CIMT) is a reliable
marker of atherosclerosis and its complications in adults,
such as myocardial infarction and stroke [1, 2]. Its impli-
cation in children is still debatable however there are
increasing numbers of studies in children with risk fac-
tors for vascular injury [3].
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Nephrotic syndrome (NS) is one of the commonest
renal disorders in children [4]. The clinical characteristics
of NS include massive proteinuria, hypoalbuminemia and
generalized edema [5]. It is associated with an athero-
genic lipoprotein profile with increased total serum cho-
lesterol and low-density lipoprotein (LDL) [6, 7].

Disturbances of lipid metabolism in NS might be per-
sistent even during remission periods [8-10] and may
predispose to endothelial dysfunction and structural ath-
erosclerosis [10]. It is also well established that athero-
sclerosis often begins during childhood [11].

There are only few studies that evaluated CIMT in
children with idiopathic nephrotic syndrome. This study
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was designed to evaluate the CIMT in children with idi-
opathic nephrotic syndrome as an atherosclerosis sur-
rogate marker in children with nephrotic syndrome and
assess different risk factors that could affect CIMT.

Methods

This observational case control study was carried out
in the period from November 2021 till July 2022. Forty
children with idiopathic NS following up at the pediat-
ric-nephrology outpatient clinic of Fayoum university
hospital were included in the study. Patients were cat-
egorized according to their response to steroid treatment
into 3 groups; steroid-sensitive (SSNS), steroid-dependent
(SDNS) and steroid-resistant (SRNS). Thirty children with
history of minor non-renal illness who attended the gen-
eral outpatient clinic were included as a control group.
Children of both groups were age and sex-matched.

The Inclusion criteria were: Age is 2 to 18years old at
time of enrollment in the study, being on continuous or
interrupted treatment for at least 1year before enroll-
ment and glomerular filtration rate more than 90mL/
min/1.73m? The exclusion criteria were: patients hav-
ing history of familial hypercholesterolemia, known
case of essential hypertension, children with type-1 dia-
betes mellitus or obesity, presence of edema at time of
examination.

All children were subjected to full history taking and
complete physical examination stressing on age at diag-
nosis, duration of the disease, response to steroid therapy,
number of relapses, immunosuppressive drugs, anthropo-
metric measurements including weight, height, body mass
index (BMI) and arterial blood pressure measurement.
Laboratory investigations were done including serum
albumin, urea and creatinine level, spot albumin/creati-
nine ratio in urine (ACR), total serum cholesterol, and tri-
glycerides (TG) levels. Hypercholesterolemia was defined
as serum cholesterol level at or above 200mg/dL, hyper-
triglyceridemia as serum triglyceride level at or above
100mg/dL (children aged <9years) or above 130mg/
dL (children aged 10-18years). glomerular filtration rate
(GFR) was calculated using Schwartz formula [12].

Patients were classified according to the following defi-
nitions of nephrotic syndrome:

Remission: 24hours’ urinary proteins less than 4mg/m2/h,
nil or trace by dipstick for at least three consecutive days.

Relapse: 24hours urinary proteins more than 40mg/
m2/h or urinary proteins more than 3+ by dipstick in for
at least three consecutive days.

Infrequent relapse nephrotic syndrome (IFRNS): 3 or
less relapses within one year,

Frequent relapse nephrotic syndrome (FRNS): Two
or more relapses within 6 months of steroid-induced
remission; 4 or more relapses in any 12 months period.
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Steroid dependent nephrotic syndrome (SDNS):
Occurrence of two consecutive relapses during alter-
nate day steroid therapy or within 2weeks of its
discontinuation;

Steroid resistant nephrotic syndrome (SRNS): Failure
to achieve remission after 4—6 weeks of daily oral pred-
nisolone therapy at a dose of 2 mg/kg/day.

Both infrequently and frequently relapsing patients
were grouped into “steroid sensitive nephrotic syn-
drome (SSNS)” in this study.

CIMT measurement

Measurement of CIMT was performed according
to Mannheim’s Consensus Guideline 2011 [13] by
an experienced radiologist who was blinded to the
patient’s condition. The ultrasound measurement is
obtained using a single ultrasound machine (General
Electric, LOGIQ e) with a linear high-frequency trans-
ducer (7.5 MHz). The CIMT is defined as the distance
between the first echogenic line (lumen—intima inter-
face) and the second echogenic line (media—adventitia
interface) of the far wall, using a manual cursor place-
ment measurement technique. This double-line pat-
tern is seen by 2D- echo on both walls of the common
carotid artery (CCA) in the longitudinal view.

The examination was performed after 10 minutes of
rest with the patient at supine position with a slightly
overextended neck and head turned slightly to the con-
tralateral side. Measurements are obtained from the
far wall of the common carotid artery on both sides at
10-20 mm proximal to the bifurcation. On the Images
of the thickest CIMT, measurements were taken with
calipers positioned on a zoomed image of the common
carotid artery. CIMT was measured at end diastole. The
Mean value of the 3 measurements on each side was
used (Fig. 1).

Data analysis was performed using the Statistical
Package of Social Science (SPSS) software version 22 in
windows 7 (SPSS Inc., Chicago, IL, USA). For qualita-
tive data, Chi-square test was used to compare between
two or more qualitative groups. For quantitative data,
Independent samples ¢-test and one-way ANOVA
test, Krystal Wallis test and Mann-Whitney test were
used. Correlations between the study’s continuous
variables were done using the Pearson correlation
test. The P-value <0.05 was considered as statistically
significant.

Results

This study included 40 children with idiopathic nephrotic
syndrome and 30 age-and sex-matched healthy children
as controls. Children were stratified according to their
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Fig. 1 measurement of CIMT in one of controls

age at time of the study into 3 groups: G1; <5years (9
patients and 10 controls), G2; 6-10years (17 patients, 13
controls), and G3; >10years (14 patients and 7 controls).
The clinical and laboratory data of the study groups are
shown in Table 1.

Table 1 Clinical and laboratory data of cases and controls
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In the patients’ group, 10 (25%) patients were steroid-
sensitive nephrotic syndrome (SSNS) which included
frequently and infrequently relapsing patients, 20 (50%)
were steroid-dependent nephrotic syndrome (SDNS)
and 10 (25%) were steroid-resistant nephrotic syndrome
(SRNS). The mean age at disease onset was 5.412.9years
(range 1.3-16years). The mean disease duration was
3.2+2.5years (range 1-10years) and the mean number
of relapses was 3 £ 2 (range 0—8 relapses) among cases.

There was no statistically significant difference between
cases and controls as regards the age and sex. The weight
and BMI were significantly higher in nephrotic patients
as compared to the healthy controls (p-value=0.01 and
0.001 respectively). On the other hand, there was no sta-
tistically significant difference as regards the height.

There was a significantly higher mean systolic blood
pressure in the cases group (p-value=0.01) as compared
to controls. However, there was no statistically significant
difference as regards the mean diastolic blood pressure.
Also significantly higher percentage of stage 1 and 2 hyper-
tension was found among cases as compared to controls
(p value<0.001). Among the nephrotic patients, 35% were
found to have hypertension (stage 1; 30% and stage 2; 5%).

Variables Cases (N=40) Control (N=30) P-value Sig.
Mean sD Mean sD
Age at time of study (years) 8.5 35 7.03 33 0.07 NS
Sex Male 29 72.5% 18 60% 03 NS
Female 1M 27.5% 12 40%
Weight (kg) 287 116 22.1 8.6 0.01 S
Height (cm) 124.1 189 116.1 20.1 0.09 NS
Age groups G1: <5years 9 22.5% 10 33.3% 04 NS
G2:6-10vyears 17 42.5% 13 43.3%
G3:>10years 14 35% 7 23.4%
BMI (kg/m?) 179 28 158 22 0.001 HS
Blood Pressure Systolic BP (mmHg) 103.6 10.5 97.1 12.1 0.01 S
Diastolic BP (mmHg) 679 84 64.5 6.5 0.07 NS
Hypertension Normal 22 55% 30 100% <0.001 HS
Pre-hypertension 4 10% 0 0%
Stage 1 hypertension 12 30% 0 0%
Stage 2 hypertension 2 5% 0 0%
RBS (mg/dL) 93.6 131 924 123 0.7 NS
Serum albumin (gm/dL) 4.1 0.73 44 0.35 0.1 NS
Serum Urea (mg/dL) 30.7 11.9 25.7 83 0.06 NS
Serum Creatinine (mg/dL) 0.53 0.16 0.51 0.14 0.6 NS
GFR 1399 46.5 1316 344 0.4 NS
Total Cholesterol (mg/dL) 2162 95.2 142.1 16.8 <0.001 HS
TG (mg/dL) 1344 1029 93.2 19.8 0.03 S

Abbreviations: BMI body mass index, BP blood pressure, GFR glomerular filtration rate, RBS Random blood sugar, TG triglycerides
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The mean total serum cholesterol and triglyceride lev-
els were significantly higher among cases than controls
with p-value <0.001 and 0.03 respectively. On the other
hand, there was no statistically significant difference as
regards other laboratory investigations (random blood
sugar, serum albumin, serum urea, creatinine or GFR). In
this study, 17 out of 40 patients (42.5%) had hypercholes-
terolemia but none of controls had (p<0.001). Similarly,
17 patients (42.5%) had hypertriglyceridemia compared
to 3 children (10%) in the control group (p=0.003).

Among our patients, 60% had received non steroid-
immunosuppressive agent. 30% of patients had received
calcineurin inhibitors (CNI), 15% received mycopheno-
late mofetil (MMF), 2.5% received cyclophosphamide
(CYP), 12.5% received combined therapy (MMF, CNI
and CYP).

Among patients with SRNS and SDNS, 11 patients had
underwent renal biopsy; 4 patients had minimal change
disease (MCD), 4 patients had focal segmental glomeru-
losclerosis (FSGS), 2 patients had mesangiocapillary
glomerulonephritis and 1 patient had membranous glo-
merulonephritis (GN).

Page 4 of 8

However, patients with SRNS had significantly higher
mean ACR (p-value=0.009). On the other hand, there
was no statistically significant difference between the 3
groups of nephrotic syndrome (p-value>0.05) as regards
other clinical and laboratory data.

On comparing the two study groups regarding the
CIMT, it was significantly higher in patients (mean of
0.477 mm) as compared to controls (mean of 0.391 mm)
with p value<0.001 (Table 3). CIMT remained signifi-
cantly higher in patients as compared to controls across
the all three age groups with p- value of 0.001 (Table 4).
However, on comparing patients according to renal
biopsy results, there was no significant difference regard-
ing the CIMT (Table 5).

We found that the CIMT was significantly higher
among patients with nephrotic syndrome receiving
non-steroid immunosuppressive therapy (n=24) than
those not receiving therapy (n=16) (0.494+£0.04 versus

Table 3 Carotid Intima Media Thickness in cases and controls

Parameter CIMT (mm) P-value Sig.
The clinical and laboratory data of the three nephrotic e
groups are shown in Table 2. Patients with SDNS Mean sb
had significantly higher mean duration of the disease  zses(n =40) 0477 004 <0.001 HS
(p-value=0.01), number of relapses (p-value<0.001)  (controls(n =30) 0391 0.03
and mean CIMT (p-value=0.03) than the other groups. Abbreviations: CIMT carotid intima media thickness
Table 2 Clinical and laboratory Data of the Three Nephrotic Groups
Variables SSNS (n =10) SDNS (n =20) SRNS (n =10) P-value Sig.
Mean +SD Mean +SD Mean +SD

Age (years) 73%£26 96+37 76+34 0.1 NS
Weight (kg) 258+69 3271134 239+£9.2 0.09 NS
Height (cm) 1214+164 129.64+19.7 11554+17.8 0.1 NS
BMI (kg/m?2) 173+£21 186+£29 173£33 04 NS
Age at disease onset (years) 44433 56+25 6+32 05 NS
Disease duration (years) 2.84+0.95 42431 1.6+0.95 0.01 S
Number of relapses 341 442 141 <0.001 HS
Systolic pressure (mmHg) 995475 1046+£12.1 105.7£9.03 04 NS
Diastolic pressure (mmHg) 62.7+32 69.84+9.2 69.5+8.6 0.07 NS
RBS (mg/dL) 899+11.7 97.7£129 89+13.2 0.1 NS
Serium albumin (mg/dL) 46+0.55 4.02£0.76 394070 0.08 NS
Urea (mg/dL) 31.3+£58 31.24+151 29+£938 0.9 NS
Creatinine (mg/dL) 0.57+0.14 0.54+0.19 046£0.11 0.2 NS
GFR 121.7£24.7 146.7 £54.1 14494459 04 NS
Total Cholesterol (mg/dL) 180+55.8 22341027 238.7+108.3 04 NS
TG (mg/dL) 115.74£90.2 143.74£99.2 134541281 04 NS
ACR (g/g creatinine) 0.099+0.12 0431+£0.75 267£46 0.009 HS
CIMT (mm) 0.4534+0.04 0.495£0.04 0.466£0.03 0.03 S

Abbreviations: ACR albumin/creatinine ratio in urine, BMI body mass index, BP blood pressure, CIMT carotid intima media thickness, GFR glomerular filtration rate, RBS
Random blood sugar, SDNS steroid dependent NS, SRNS steroid resistant NS, SSNS steroid sensitive nephrotic syndrome, TG triglycerides
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Table 4 Carotid Intima Media Thickness According to Age Groups in Cases and Controls

Age groups CIMT (mm) in Cases (N =40) CIMT (mm) in Control (N =30) P-value Sig.
Mean SD Mean SD

<5years 0462 0.05 0382 0.03 0.001 HS

6-10vyears 0467 0.04 0.40 0.03 0.001 HS

>10years 0.499 0.03 0.388 0.05 0.001 HS

Abbreviations: CIMT carotid intima media thickness

Table 5 Comparison of CIMT in different renal biopsy results
among cases

Table 7 Correlation between CIMT and Other Clinical and

Laboratory Data among cases

Renal biopsy CIMT (mm) P-value Sig. Variables CIMT (mm)
Mean sD r P-value Sig.
MCD 0483 0.07 09 NS Age 0.45 0.004 HS
FSGS 0.485 0.01 Weight (kg) 0.42 0.007 HS
Membranous GN 048 0 Height (cm) 0.36 0.02 S
Mesangiocapillary GN 0.485 0.04 BMI (kg/m2) 0.33 0.03 S
Abbreviations: CIMT carotid intima media thickness, FSGS focal segmental Age at disease onset (years) 033 0.03 S
glomerulosclerosis, GN glomerulonephritis, MCD minimal change disease Disease duration (years) 0.31 0.05 S
Number of relapses 0.38 0.01 S
Table 6 Comparison of CIMT in different treatment regimens Sygoh; BP 0.28 008 NS
among cases Diastolic BP 0.45 0.003 HS
- Serium albumin (mg/dL) —-0.22 02 NS
Immunosuppressant CIMT (mm) P-value Sig. Urea (mg/dL) 0007 09 NS
Mean SD Creatinine (mg/dL) —0.05 0.7 NS
. GFR 0.27 0.09 NS
Treatment regimen | | . 00 08 NS
Steroids alone (n = 16) 0452 004  0.003 HS Ea'ChZfStero (mg/dL) 05 : "
Non-steroid Immunosup- 0494 0.04 (mg/dL) 006 07
pressive agents (n = 24) ACR (g albumin/g creatinine) —0.09 06 NS
Types of treatment Abbreviations: ACR albumin creatinine ratio in urine, BMI body mass index, BP
Steroids alone 0452 004 0.04 S blood pressure, CIMT carotid intima media thickness, GFR glomerular filtration
rate, TG triglycerides
CNI 0483 0.05
MMF 0.493 0.03
e 022 0 Correlations b CIMT and other clinical and
MME &CNI 050 004 . orre at1<zlns etwe}eln o ell)rll 7ot \Xir fc lmccla an
CYP &CNI & MME 0535 005 2.1 Qratory .ata. are shown .1r.1 able 7. ? ound a sta-
Treatment by CNI tistically ~ significant positive correlation between
Not on CNI (n =23) 0466 004 007 NS CIM;ft Tnd gzgents 2%607()’ =h0.§‘it19(= Oé)g?’ pat(l)egg
OnCNI (n =17) 0492 005 welght \r=v.4s, p==0.007), helght =020, p=U.v2),

Abbreviations: CIMT carotid intima media thickness, CN/ calcineurin inhibitors,
CYP cyclophosphamide, MMF mycophenolate mofetil

0.452 4 0.04; P-value=0.003) as shown in Table 6. There
was also a statistically significant higher mean CIMT
among cases who received combined or serially CYP, CNI
& MMEF (p-value =0.04). However, there was no signifi-
cant difference in CIMT between patients treated with
CNI (n=17) and those that were not treated with CNI
(n=23) (0.492 £ 0.05 versus 0.466 £ 0.04; P-value =0.07).

BMI (r=0.33, p=0.03), age at disease onset (r=0.33,
p=0.03), duration of the disease (r=0.31, p=0.05),
number of relapses (r=0.38, p=0.01) and diastolic blood
pressure (r=0.45, p=0.003). However, there were no sig-
nificant correlations between CIMT and systolic blood
pressure, total cholesterol, triglycerides, serum urea,
serum creatinine or GFR. A negative, but statistically
insignificant correlation was noted between CIMT and
serum albumin (r=—0.22, p >0.05) and albumin/creati-
nine ratio in urine (r=—0.09, p >0.05).
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Discussion

This study was designed to evaluate the CIMT in chil-
dren with idiopathic nephrotic syndrome and its correla-
tion with dyslipidemia and other risk factors.

In this study, the body weight and BMI were signifi-
cantly higher in NS patients as compared to the healthy
controls (p-value=0.01 and 0.001 respectively). Simi-
lar results were reported by other studies [14—18]. This
finding can be attributed to the excess weight gain during
treatment with steroids which can persist even after its
discontinuation and usually associated with dyslipidemia
that can increase the cardiovascular risk [19].

In our study, the mean systolic blood pressure was sig-
nificantly higher in patients than controls but no signifi-
cant difference in the mean diastolic blood pressure was
found between patients and controls. However, Paripovi¢
et al. [20] found no differences in both mean systolic
and diastolic blood pressure between the two groups.
Hooman et al. [21] and Chaubey et al. [22] found sig-
nificantly higher both mean systolic and diastolic blood
pressure in patients than controls.

Among our patients, 35% were found to have hyperten-
sion as compared to 12% of patients reported by Ahmed
etal. [18].

Total serum cholesterol and triglyceride levels were
significantly higher in cases than controls. Similar results
were reported by other studies [10, 17]. High lipid profile
could have a role in the pathogenesis of increased oxida-
tive stress in children with NS through synthesis of ath-
erogenic factors such as malondialdehyde [23].

In this study, 17 out of 40 patients (42.5%) had high total
serum cholesterol (>200mg/dL) and TG levels. Paripovi¢
et al. [20] reported similar percentage of patients having
hypercholesterolemia (17 out of 40 patients; 42.5%) but
a slightly lower percentage having high TG level (35%).
Similarly, in a study by Candan et al. [24] high total cho-
lesterol (>200mg/dL) was noted in 54% of patients.

On stratification of the patients according to their
response to steroids, patients with SDNS had significantly
higher mean duration of the disease (p-value=0.01),
number of relapses (p-value<0.001). However, Ahmed
et al. [18] didn't find any significant difference between
their NS groups as regards the mean duration of dis-
ease. In our study, patients with SRNS had significantly
higher mean albumin creatinine ratio in urine (ACR)
(p-value=0.009) which is in agreement with the findings
by Ahmed et al. [18].

CIMT is a marker for the evaluation of atherosclerosis
secondary to risk factors as hypertension, hyperlipidemia,
and endothelial dysfunction [25]. In the current study,
CIMT was significantly higher in children with NS as com-
pared to controls across all age groups. Similar results were
reported by other studies [17, 18, 21, 24]. Correspondingly,
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Mehta et al. [26] in their study, conducted on 66 children
with NS and 128 age and sex matched healthy controls,
found that CIMT was significantly higher in NS especially
in the age above 4years. In consonance with our study,
Kari et al. [27] reported higher CIMT in children with
SRNS than the controls.

However, unlike our results, Kniazewska et al. [10]
didn’t find significant differences in CIMT between 30
children previously treated for nephrotic syndrome ver-
sus 30 healthy children as a control group. In their study,
the inclusion required being in remission free of ster-
oids for at least 4years in contrary to our study which
included children with NS on current treatment with
steroids or other immunosuppressive agents. Also, Rahul
et al. [16] reported no significant difference in the mean
CIMT between cases and controls.

Our study revealed significantly higher mean CIMT
in the SDNS group than other NS groups. Unlike our
results, Ahmed et al. [18] did not find any significant dif-
ference in the CIMT between different steroid response
groups. Also Rahul et al. [16] and Youssef et al. [17] found
no significant difference in CIMT between patients with
IFRNS, FRNS, SDNS, and SRNS. Paripovi¢ et al. [20]
also reported no significant difference in CIMT between
patients with SDNS and SRNS. The discrepancy between
our study and those studies could be attribuated to the
fact that the SDNS group had higher disease duration
and number of relapses than other groups and since
CIMT, as discussed later, was found to be positively cor-
related to disease duration and number of relapses, our
study revealed higher CIMT in the SDNS group.

We didn't find any significant difference in CIMT
between different renal histopathological results. Simi-
larly, Ahmed et al. [18] reported no difference in CIMT
between children with MCD and FSGS.

In the current study, the mean CIMT was significantly
higher among patients receiving non-steroid immuno-
suppressive therapy at the time of evaluation than those
receiving steroids alone (p-value=0.003). However,
unlike our results, Paripovi¢ et al. [20] didn’t find any sig-
nificant difference in the mean CIMT between these 2
groups of patients.

There was also a statistically significant higher mean
CIMT among cases who received combined or seri-
ally immunosuppressive agents of CYP, CNI & MMF
(p-value=0.04). It appears from our data that the mean
CIMT becomes progressively higher with combination
of immunosuppressive therapy. However, more number
of cases have to be included in further studies to confirm
this assumption.

We didn't find significant difference in CIMT between
patients with nephrotic syndrome receiving CNI (n=17)
and those not receiving CNI (n=23) (0.492+0.05 versus
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0.466 +0.04 respectively; P-value=0.07). In consonance
with our results, other studies [16, 20] didn't find signifi-
cant difference in CIMT between these 2 groups.

In our study, there was a significant positive correla-
tion between CIMT and disease duration. Similar to our
results, Hooman et al. [21] found that CIMT was corre-
lated to disease duration longer than 2years. Also other
studies [10, 18, 20, 21, 26] reported similar results.

The number of relapses in our study showed a statis-
tically significant positive correlation with CIMT. Other
studies [10, 26] had also reported similar results but no
correlation was reported by Paripovi¢ et al. [20].

In our study, CIMT was also positively correlated to
advancing patients’ age (r=0.45, p=0.004) which is in
consonance with Mehta et al. [26] study. A negative, but
statistically insignificant correlation was noted between
CIMT and serum albumin. Mehta et al. [26] found the
similar finding. There was a significant positive cor-
relation between CIMT and BMI. Litwin et al. [28] and
Paripovi¢ et al. [20] reported a similar finding. How-
ever, unlike our study, There was no correlation between
CIMT and BMI in Mehta et al. [26] study.

Development of early atherosclerosis in children with
nephrotic syndrome could be attributed to long peri-
ods of dyslipidemia even during remission of nephrotic
syndrome [10]. When CIMT was compared with total
serum cholesterol and TG levels, we found no correlation
between them. Similar findings were reported by other
studies [17, 18, 20, 21, 29, 30]. Also, Mehta et al. [26]
found no correlation of CIMT with LDL, HDL, triglycer-
ide, and VLDL, however a statistically insignificant nega-
tive correlation with total serum cholesterol was found.
However, other studies [10, 22, 31] found that total serum
cholesterol, LDL cholesterol, and serum triglyceride level
had positive and significant correlation with CIMT.

Systemic hypertension is a risk factor for the develop-
ment of renal injury and cardiovascular disease [32]. In
the present study there was a significant positive correla-
tion between CIMT and diastolic blood pressure. How-
ever, CIMT was not correlated to systolic blood pressure.
Chaubey et al. [22] showed a significant positive corre-
lation between systolic blood pressure, diastolic blood
pressure and CIMT. Ahmed et al. [18] had not found any
correlation of CIMT to blood pressure, and this could be
because only 12.2% of their NS children were hyperten-
sive. Also, Hooman et al. [21] had shown weak positive
correlation between blood pressure and CIMT.

Paripovi¢ et al. [20] reported a link between CIMT and
ambulatory blood pressure parameters (both daytime
and night-time systolic blood pressure), while there was
no significant association with office blood pressure. This
is consistent with a study by Flynn et al. [33] showing that
ambulatory blood pressure monitoring provides superior
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assessment of blood pressure in comparison with office
measurements.

The main limitation of this study is the lack of long-
term follow up to see the changes in CIMT over a period
of time and lack of studying the effect of cumulative dose
of steroids on CIMT. We did not investigate carotid func-
tion including distensibility, stiffness and elasticity.

Conclusion

In conclusion, CIMT was significantly increased in chil-
dren with NS. There was significant positive correlation
between CIMT and duration of the disease, number of
relapses, body mass index, diastolic hypertension and
advancing age. However, it’s not correlated to total serum
cholesterol or triglycerides level. CIMT was significantly
higher among patients receiving non-steroid immuno-
suppressive therapy than those receiving steroids alone.
As increased CIMT is a surrogate marker of atheroscle-
rosis in children, the assessment of CIMT can be of ben-
efit on the long term care of patients with NS.
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