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Abstract
Introduction: Carotid artery stenosis is one of the important causes of ischemic stroke. This may be diagnosed by 
Doppler Ultrasound and Digital Subtraction Angiogram (DSA) both of which have some advantages and 
disadvantages. Objective: The aim of this study was to assess extra-cranial carotid artery with the help of DSA among 
patients of ischemic stroke and transient ischemic attack (TIA). Materials and Methods: This observational cross 
sectional study was conducted in the Department of Neurology in Bangabandhu Sheikh Mujib Medical University 
(BSMMU) Dhaka from July 2013 to June 2015 for a period of two years. This study included a total of 50 patients. 
Diagnostic performance test of DSA was done at 50%, 50-69%, 70-99%, 100% cut off point of stenosis of right internal 
carotid artery (RICA) and Left internal carotid artery (LICA). Results: The mean age of cases was 61 ± 11.42 years. 
Out of 50 vessels, maximum cases were diagnosed as <50% stenosis of carotid artery (26 cases of RICA, 23 cases of 
LICA. Out of 50 vessels, 50%-69%,   70 but  ≤ less than near occlusion and total occlusion were found among 10, 10, 4 
vessels in RICA and 10, 9, 8 vessels in LICA respectively. The present study showed that 50 vessels of RICA was 
measured by DSA and diagnosed 28 (56%), 10 (20%), 7 (14%) and 5 (10%) carotid vessels as ≤ 50%, 50-69%, ≥70% 
but less than total occluded and total occluded cases respectively. This study also showed that 50 vessels of LICA was 
measured by DSA and diagnosed 23 (56%), 12 (24%), 8 (16%), 7 (14%) carotid vessels as ≤ 50%, 50-69%, ≥ 70% but 
less than total occluded and total occluded cases respectively. Conclusion: DSA as the gold standard has amply been 
performed in most diagnostic circumstances of carotid artery stenosis. So, the present study was done to evaluate 
extra cranial carotid arterial system by DSA in stroke patients in Bangladesh.
Keywords: Stroke, Transient ischemic attack, Digital subtraction angiogram, Color doppler sonography, Internal 
carotid artery.
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Introduction:
Stroke stands second among the leading causes of death in the developed 
world1. Even in Bangladesh, stroke is a significant cause of mortality, 
morbidity and disability2. About 85% of stroke is ischemic stroke (infarct) 
and 15% is hemorrhagic stroke. There are many risk factors for ischemic 
stroke. Atheromatous carotid artery stenosis is one of the important causes 
of ischemic stroke. This is responsible for 10% of all ischemic strokes 
events3.
Atheroma may cause transient ischemic attacks (TIAs) and ischemic stroke 
as it obstructs the blood stream to the brain or generates emboli that obstruct 
the cerebral arteries. The first part of internal carotid artery immediately 
beyond the bifurcation is the most frequently involved anatomical site of 
stenosis in carotid system. Carotid artery stenosis may be diagnosed by 
various investigations like duplex USD, CT-angiogram, Magnetic resonance 
angiogram (MRA) but DSA is thought to be gold standard. Carotid artery 
stenosis has different treatment options like medical, surgical, interventional 
measures according to different clinical settings. Medical treatment includes 
- use of statin agent, aspirin, control of HTN, good glycemic control and 
cessation of smoking whereas surgical option is carotid end - arterectomy or 
stenting. 
Ability to accurately assess the degree of carotid artery stenosis and its 
importance for management of ischemic stroke and TIA has become signifi-
cant with studies like NASCET4 (North American symptomatic carotid end 
arterectomy, ECST5 (European carotid surgery trial. ACAS6 (Asymptomatic 
carotid atherosclerosis study), ACST7 (Asymptomatic carotid surgery trial).

Table III: Distribution of patients' family history of different 
diseases by group (n=50).

Table IV shows out of 50, number of patients of stroke were 45 
(90%) and TIAs'  were 5 (10%) .

Table IV : Distribution of patients by clinical diagnosis (n = 50)

Table V shows distribution of patients' by diagnosis of carotid 
stenosis by duplex USD. Here maximum cases were diagnosed as 
<50% stenosis of carotid artery (26 cases of right internal carotid 
artery, RICA, 23 cases of Left internal carotid artery, LICA). Out 
of 100 vessels total occlusion was 04 in RICA and 8 in case of 
LICA.
Table V: Distribution of patients by diagnosis of carotid stenosis 
by duplex USD (n=50).

Table VI showed that 50 vessels of RICA was measured by 
DSA and diagnosed 28, 10, 7 and 5 carotid vessels as ≤ 50%, 
50-69%, ≥ 70% but less than total occluded and total occluded 
cases respectively. This study also showed that 50 vessels of 
LICA was measured by DSA and diagnosed 23, 12, 8 and 7 
carotid vessels as ≤ 50%, 50-69%, ≥70% but less than total 
occluded and total occluded cases respectively.

Table VI: Distribution of patients by diagnosis of carotid stenosis 
by DSA  (n=50) 

Discussion:
The mean age of ischemic stroke and TIA was 61 ± 11.42 years. 
Most of the cases belonged to 6th and 7'h decade. Minimum age 
was 50 and maximum was 74 years. This study shows that male 
patients (n-38) out numbers female (n-12) with a ratio of 3.16:1. 
Stroke is a male predominant disease as shown in different 
studies in Bangladesh like khan MRK et al study10 and Hannan 
MA et al study11. They found M: F, 2.75:1 and 2.53:1
Niaz AS et al12 studied on 100 patients of carotid artery stenosis 
in the city of Karachi of Pakistan. Of them 61% were male and 
39% were female and M:F ratio was 1.56:1.
 This study showed that among 50 patients 29 (59%) were 
smoker, 19(38%) were diabetic and 34 (68%) were hyperten-
sive. Khan et al10 studied 162 patients with ischemic stroke and 
it showed HTN (n=95, 58.6%), smoking (n=64, 39.5%) and 
DM (n=52, 32.1%) as associated risk factors. According to 
Anwar Ullah AKM et al13 in review of 100 stroke patients' risk 
factors showed HTN in 65%, smoking in 44%, DM in 21% of 
patients.
Niaz AS et al12 studied over100 patients with ischemic stroke 
and it showed HTN (n=67, 67%), smoking (n=41, 41%) and 
DM (n=31, 31%) as associated risk factors.
An Indian study conducted by Sethi SK et al14 showed that 
among 63 patients 35 (55.5%) were hypertensive, 16 (25%) 
were diabetic and 10 (25%) were smoker.
Out of 50 patients 12 (24%) had a family history of DM. In case 
of HTN, stroke and IHD it was 20 (40%), 7 (14%) and 11 (22%) 
respectively. In khan MRK6 series and Hannan MA7 series, the 
patients with ischemic stroke had a family history of Stroke was 
23% and 26.06% respectively. 
This study shows that out of 100 vessels, significant stenosis 
(>50%) was found in 51 (51%) vessels on colour doppler 
imaging. Chamarth M et al study15 found that 60(40%) vessels, 
out of 150 vessels had significant stenosis (>50%). Fernandes M 
et al16 studied 100 carotid vessels and observed that 47 (47%) 
vessels had significant stenosis (>50%).
This study showed that 50 vessels of RICA was measured by 
DSA and diagnosed 28 (56%), 10 (20%), 7 (14%), 5 (10%) 
carotid vessels as ≤ 50%, 50-69%, ≤ 70% but less than total 
occluded and total occluded cases respectively. 
On the other hand, this study also showed that 50 vessels of 
LICA was measured by DSA and diagnosed 23 (56%), 12 
(24%), 8 (16%), 7 (14%) carotid vessels as ≤ 50%, 50-69%, ≤ 
70% but less than total occluded and total occluded cases 
respectively. 
Dey SK et al17 studied 38 patients of stroke and found 32 
patients as ≤ 70% and 6 cases as ≥ 70% stenosis during measur-
ing RICA by DSA test. They also found 30  patients as ≤ 70% 
and 8 cases as ≤ 70% stenosis during measuring RICA by DSA. 
SF Maroufi et al18 studied 375 cases and he measured  
202(53.8%), 105(28%), 21(5.6%), 20(7.4%), 19(5%) vessels as 
0-15%, 16-49%, 50-69%, 70-99% and 100% stenosis of carotid 
vessels done by DSA. 
HM Silvennoinen et al19 studied 37 stroke patients After 
performing DSA test they found that  4 (5%) carotid arteries 
were occluded, 20 (27%) had a high-grade stenosis 
(70%–99%), and 16 (22%) had a moderate- grade (50%–69%) 
stenosis. There were 16 (22%) mild stenoses (50%) and no 

Symptomatic Carotid stenosis was studied in the NASCET4 and 
ECST5 trial. Both showed a substantial benefit for surgery in 
patients with a stenosis >70%. In 659 patients with 70% to 90% 
stenosis randomized by NASCET4 study the cumulative risk of 
any ipsilateral stroke at 2 years was 26% in medically treated 
patients and 9% in surgically treated patients. NASCET4 study 
also showed a significant, although less robust benefit for 
patient with 50%-70% stenosis.
The indication for surgical treatment of asymptomatic carotid 
disease have been clarified by the results of the study of ACAS6 
and ACST7. ACAS6 study randomized asymptomatic patients 
with >60% stenosis to medical treatment with aspirin or the 
same medical treatment plus carotid end- arterectomy. The 
surgical group had a risk over five years for ipsilateral stroke of 
5.1% compared to a risk in the medical group of 11%. In both 
ACAS6 and ACST7 study the perioperative complication rate 
was higher in women, perhaps negating any benefit in the 
reduction stroke risk within five years. The natural history of 
asymptomatic stenosis is 2% per year stroke rate while 
symptomatic patient experience 13% per year risk of stroke. 
Patients with either symptomatic stenosis >50% or asymptom-
atic stenosis 70% are presently considered for carotid recanali-
zation done by endarterectomy or stenting. Before doing any of 
the above procedures, diagnosis of site, size and severity of 
extra cranial carotid artery stenosis should be confirmed.
Materials and Methods:
This observational cross-sectional study was carried out on 50 
patients who had symptoms and signs of a stroke or TIAs from 
July 2013 to July 2015 for a period of 2 years. This study was 
done in Department of Neurology in Bangabandhu Sheikh 
Mujib Medical University (BSMMU) and National Institute of 
Nuclear Medicine and Allied Sciences (NINMAS), BSMMU. 
All patients of ischemic stroke and TIAs in outdoor and indoor 
of department of Neurology, BSMMU were enrolled in study 
population. Patients were selected using purposive sampling 
technique without any age, sex, ethnic, or socioeconomic 
discrimination. A detailed history and thorough physical 
examination were carried out on a questionnaire. Risk factors 
such as hypertension, diabetes mellitus, smoking, and ischemic 
heart disease were documented. The patients underwent 
computed tomography (CT) scan study prior to the DSA of 
carotid arteries and findings were documented. Cases with 
history, clinical and CT scan findings consistent with cerebral 
ischemic stroke were included in this study. Patients having 
symptoms suggestive of hemorrhagic stroke, vertebrobasilar 
insufficiency, head injuries, and those having primary and 
metastatic brain tumors were excluded from the study. 
Patients were referred to cardiac cathlab of BSMMU for intra 
arterial DSA performed by two interventional neurologists 
blinded of USD finding. DSA included right and left CCA and 
ICA angiography with a 5 F H1 picard catheter and imaging in 
at least two planes (45° anterior oblique and 90° lateral on both 
side). Two to three angiographic projections were obtained per 
bifurcation during manual injection of 6-10 ml of contrast 
medium. The degree of stenosis was assessed by taking 
compass measurement by means of overhead projection and 
measured by tabulating diameters at the point of the most severe 
narrowing and at the distal non-stenotic segment according to 
the NASCET4 criteria.
Data was collected in a data collection sheet. Diagnostic perfor-

mance test of DSA was done at 50%,  50%-69%, 70%-99%, 
100% cut off point of stenosis of RICA and LICA. 
Prior ethical committee clearance was obtained to conduct this 
study. The collected data were analyzed with the aid of a 
calculator and presented in the form of tables, figures, graphs, 
and diagrams wherever necessary.

Results:
Table I shows among 50 patients 3 patients belonged to age 
group 41-50, 15 patients in 51-60, 27 in 61-70, 05 in > 70 year 
group. Maximum 54 % (n-27) patients were in age group 51-60. 
Minimum age was 50 and maximum was 74 years, with a mean 
of 61 ± 11.42 years. Table 1 also shows among 50 patients 38 
(76%) were male and 12 (24%) were female.

Table I: Distribution of age and gender of patients (n = 50)

Table II shows that out of fifty patients, 34 (68%) were hyper-
tensive whereas 18 (32%) were normotensive and 19 (38%) had 
diabetes mellitus and 31 (62%) were non- diabetic. Table 2 also 
shows 29 (58%) were smoker and 21 (42%) were non-smoker.

Table II: Distribution of the risk factors of carotid artery stenosis 
among patients

Table III shows out of all patients 12 (24%) patients had family 
history of DM. In case of hypertension, stroke and IHD it was 20 
(40%), 7 (14%), 11 (22%) respectively.

Triglyceride (mg/dl)   
• IFRNS  (n=40)        272.0 ± 67.0        126.9 ± 40.8        <0.001***
• FRNS   (n=40)        372.5 ± 147.5      194.2 ± 62.5       <0.001***
• SDNS   (n=40)        331.4 ± 83.2        188.2 ± 56.3        <0.001***

LDL (mg/dl)   
• IFRNS  (n=40)       282.9 ± 88.7        115.8 ± 38.8        <0.001***
• FRNS   (n=40)         353.3 ± 100.5     153.2 ± 43.9        <0.001***
• SDNS   (n=40)        335.4 ± 87.5        141.2 ± 46.7        <0.001***
HDL (mg/dl)   
• IFRNS  (n=40)        52.6 ± 17.0        52.9 ± 18.3         0.923 ns

• FRNS   (n=40)        54.6 ± 17.9        48.9 ± 11.7         0.008**
• SDNS   (n=40)        56.8 ± 12.8         50.3 ± 14.4         0.007**

Paired t test was done to measure the level of significance
Table III shows comparison of lipid profile between active 
disease and remission of disease in each group of study 
subjects.There were significant differences between active 
disease and remission of disease in total cholesterol in each 
group. There were significant differences between active 
disease and remission of disease in triglyceride in each group. 
There were significant differences between active disease and 
remission of disease in LDL in each group.  There were signifi-
cant differences between active disease and remission of disease 
in HDL in FRNS and SDNS groups. 
Table IV: Comparison of mean serum albumin level in relapsing 
nephrotic syndrome during active disease and remission.

IFRNS              16.8 ± 8.8 33.8 ± 5.2        <0.001***
FRNS              15.1 ± 5.5 30.7 ± 4.1                        <0.001***
SDNS               14.5 ± 4.1  34.0 ± 3.8       <0.001***

Paired t test was done to measure the level of significance

Table IV shows   comparison of serum albumin between active 
disease and remission of disease.  The difference between serum 
albumin level during active disease and in remission was highly 
significant (P< 0.001) in each group of relapsing nephrotic 
syndrome. 
Discussion: 
This study analyzed fasting lipid profile of 120 ( 40 in each 
group) children with steroid sensitive idiopathic relapsing 
nephrotic syndrome (NS) during active disease and after one 
month of urinary remission. The current   study showed a male 
predominance with a male to female ratio 2.24:1. In this study, 
male patients were 69%, female 31%. Denison et al were also 
observed male predominance in their studies. Also found   male 
and female ratio 2:114 which was similar to present study.  
Balgopal et al15 and shah et al17  found 2-6 years were common 
age for childhood nephrotic syndrome, 60.6% and 61.7% 

respectively. Hyperlipidemia is an important feature of nephrot-
ic syndrome. Present study showed, significantly raised level of 
total cholesterol during active disease in each study group. 
Among groups which was statistically significant (p<0.001). 
During remission of nephrotic syndrome serum cholesterol 
became normal. Arije et al18 also observed raised  level serum 
cholesterol during active disease. Present study showed there 
was normal serum cholesterol after one month of urinary remis-
sion. Banarejee et al19 found elevated level of cholesterol even  
after remission of disease. In the present study there was signifi-
cantly raised   level of serum triglyceride (TG) during active 
disease in each study group, among groups which was statisti-
cally significant (p<0.001). Matsuda et al20 observed that some 
patients were normo triglyceridemic but others show a moder-
ate hypertriglyceridemic picture which although not uniformly 
expressed. Present study also showed serum triglyceride was 
persistently raised in the study subjects even after one month of 
urinary remission, more in FRNS and SDNS. Zilleurelo et al10 
also observed significantly persistent high level of TG in relaps-
ing nephrotic   syndrome even during remission. Adu E M 21 
also found elevated triglyceride during active disease and 
remained raised after remission of disease (P<0.05). Present 
study also showed low density lipoprotein (LDL) was signifi-
cantly elevated during active disease among study groups and 
remained raised even after one month of urinary remission of 
disease. LDL level was more raised in FRNS and SDNS, which 
was statistically significant among study groups ( p<0.003). 
Metha et al22 studied 22 cases of nephrotic syndrome and 
observed LDL level was elevated in 100% cases during active 
disease and remission. Chowdhury et al23 studied 25 cases of 
nephrotic syndrome reported that 96% cases had elevated level 
of cholesterol, 100% had raised LDL level. Present study 
showed mean serum high density lipoprotein (HDL) was within 
normal range during active disease and during remission in the 
study groups. All study subjects were on steroid therapy during 
remission. In this study, we can not evaluate  hyperlipidemia  
whether due to disease  or steroid. Alexander et al24 found that 
HDL was low in nephrotic syndrome and Appel et al12 and 
Joven et al.25 observed normal level of HDL during active 
disease and remission of disease. Hypoalbuminemia is an 
important finding of idiopathic relapsing   nephrotic syndrome 
in children due to loss of albumin in the urine.  Albumin   level  
decreases  during active disease and increases during remission 
of disease. In the present study, there was an inverse correlation 
between albumin and cholesterol, triglyceride and low density 
lipoprotein. Present study showed, there was significant 
difference of serum albumin in each group of study subjects 
during active and remission ( p<0.001). Thomas  et al26 found no 
correlation between the development of hyperlipidemia and   
hypoalbuminemia   and  postulated that the severity of hyperlip-
idemia is related to the amount of nephrotic kidney tissue 

Parameters     Mean ± SD               p value                  
   
a vs b                               <0.001***  
a vs c                                  0.046 *   
b vs c                                 0.169 ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 272.0 ± 67.0
FRNS (b) (n=40) 372.5 ± 147.5
SDNS (c) (n=40) 331.4 ± 83.2
Statistical analysis   
a vs b vs c                                               <0.001***
a vs b                                <0.001***
a vs c                                .039*
b vs c                                 .248 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 282.9 ± 88.7   
FRNS (b) (n=40) 353.3 ± 100.5   
SDNS (c) (n=40) 335.4 ± 87.5
Statistical analysis   
a vs b vs c                  0.003**
a vs b                     0.003**
a vs c                   0.038*
b vs c                    1.000 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.6 ± 17.0   
FRNS (b) (n=40) 54.6 ± 17.9   
SDNS (c) (n=40) 56.8 ± 12.8   
Statistical analysis   
a vs b vs c                  .505 ns

a vs b                                          1.000 ns

a vs c                                 0.730 ns

b vs c                                 1.000 ns

ANOVA test was done to measure the level of significance 
among groups and Bonferroni test between groups.
Table I showing comparison of lipid profiles among  groups and 
between groups during active disease. There were significant 
differences among groups and between IFRNS & FRNS and 
IFRNS & SDNS in total cholesterol during active disease but no 
significant difference between FRNS & SDNS.There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in triglyceride during active disease 
but no significant difference between FRNS & SDNS.  There 
were significant differences among groups, between IFRNS & 
FRNS and IFRNS & SDNS in LDL during active disease but no 
significant difference between FRNS & SDNS.  There were no 
significant differences among groups and between groups in 
HDL during active disease.
Table II: Comparison of lipid profile (Mean values) among study 
groups during remission (n=40 in each group).

Parameters       Mean ± SD  p value
Cholesterol (mg/dl)   
IFRNS (a) (n=40) 194.0 ± 44.0  
FRNS (b) (n=40) 236.8± 48.4  
SDNS (c) (n=40) 230.0 ± 55.7  
Statistical analysis   
a vs b vs c                 <0.001***
a vs b      0.001**

 
Parameters     Mean ± SD               p value

a vs c                          0.005**
b vs c                  1.000ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 126.9 ± 40.8  
FRNS (b) (n=40) 194.2 ± 62.5  
SDNS (c) (n=40) 188.2 ± 56.3  
Statistical analysis   
a vs b vs c                    <0.001***
a vs b                              <0.001***
a vs c                              <0.001***
b vs c                   1.000 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 115.8 ± 38.8  
FRNS (b) (n=40) 153.2 ± 43.9  
SDNS (c) (n=40) 141.2 ± 46.7  
Statistical analysis   
a vs b vs c                      0.001**
a vs b                  0.001**
a vs c                  0.030*
b vs c                                0.657 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.9 ± 18.3  
FRNS (b) (n=40) 48.9 ± 11.7  
SDNS (c) (n=40) 50.3 ± 14.4  
Statistical analysis   
a vs b vs c                  0.476 ns

a vs b                  0.690 ns

a vs c                  1.000 ns

b vs c                  1.000 ns

ANOVA test was done to measure the level of significance 
among groups and  Bonferroni test between groups.
Table II showing comparison of  lipid profiles among groups 
and between groups during remission of disease. There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in total cholesterol during remission 
of disease but no significant difference between FRNS & 
SDNS.There were significant differences among groups and 
between IFRNS & FRNS and IFRNS & SDNS in triglyceride 
during remission of disease but no significant difference 
between FRNS & SDNS. There were significant differences 
among groups, between IFRNS & FRNS and IFRNS & SDNS 
in LDL during   remission of disease but no significant 
difference between FRNS & SDNS.There were no significant 
differences among groups and between groups in HDL during 
remission of disease.

Table III: Comparative analysis of serum Lipid profile (Mean 
values) during active disease and remission in each group of 
study subjects  (n=40 in each group)

Parameters               p value

Cholesterol (mg/dl)   
• IFRNS  (n=40)         388.9 ± 88.1            194.0 ± 44.0           <0.001***
• FRNS  (n=40)  481.1±108.7           236.8± 48.4            <0.001***
• SDNS  (n=40) 441.2 ± 86.2           230.0 ± 55.7           <0.001***

pediatrics. 1976; 13 ( 4) : 287-89. 
8. Alin, CA. "Estamation cholesterol by enzymatic method". 
Clinical Chemistry. 1974; 20:470.
https://doi.org/10.1093/clinchem/20.4.470
PMid:4818200 
9. Cohen, SL, Cramp, DG, Lewis, AD. 1980, The mechanism of 
hyperlipidemia in nephrotic syndrome. Role of low albumin and 
LCAT reaction. Clinical Chemistry Acta. 1980; 104:393-400.
https://doi.org/10.1016/0009-8981(80)90398-8
10. Zilleruelo, G, Hsia, SL, Michael. ' Persistence of serum lipid 
abnormalitiesin children with idiopathic nephrotic syndrome'. 
Journal of Paediatrics. 1984; 61:104.
https://doi.org/10.1016/S0022-3476(84)80590-9
11. Querfeld, U. "Should hyperlipidemia in children with 
nephrotic syndrome be treated?" Pediatric Nephrology. 1999; 
13(1): 77-84.
https://doi.org/10.1007/s004670050568
PMid:10100296 
12. Appel, GB, Blum, CB, Chien, S, . 1985, " The Hyperlipid-
emia the Nephrotic syndrome. Relation to plasma albumin 
concentration, oncotic pressure,and viscosity." The New England 
Journal of Medicine. 1985; 312(24):1544-1547.
https://doi.org/10.1056/NEJM198506133122404
PMid:3858668 
13. El-Tigani M A Ali, Hameida Mahmoud M Bushara, 
Mohamed B Abdelraheem. "Dyslipidemia among children with 
nephrotic syndrome in Sudan". Khartoum Medical Journal. 2016; 
06(03):915 - 922. 
14. Dennison, BA, Kikuchi, DA, Srinivasan, SR. 1990, "Serum 
total cholesterol screening for the detection of elevated low-densi-
ty lipoprotein in children and adolescents". The Bogalusa Heart 
Study : Pediatrics. 1990;85: 472-9.
https://doi.org/10.1542/peds.85.4.472
PMid:2314959 
15.Vuong, TD, Stroes, ESG, Koolschijn, NW. 'Hypoalbumin-
emia increases lysophosphatidylcholine in low-density lipopro-
tein of normocholesterolemic subjects'. Kidney International. 
1999; 55: 1005-10.
https://doi.org/10.1046/j.1523-1755.1999.0550031005.x
PMid:10027937 
16. Beth, A, Vogt, Ellis, D, Avner. Nephrotic syndrome". In: 
Behrman, RE, Kliegman RM, Jenson HB, (eds), Nelson 
Textbook of Pediatrics. 17th ed. Philadelphia: WB Saunders 
Company. 2004:1753-7. 
17. Betkerur, Shah. "Nephrotic syndrome in childhood". Indian 
Journal of Medical Association.1969; 52:215-8. 
18. Arije, A, Erasmus, RT and Anjorin, SA. "plasma lipids and 
lipoprotein cholesterol distribution in nephrotic syndrome 
patients during short term high dose steroid treatment" Central 
African journal of medicine. 1993;39(10): 211-5. 
 

present. Thomas  et al26 found inverse correlation between 
serum cholesterol and albumin. Hypoalbuminemia causes 
hyperlipidemia. Mallik et al.27 observed a direct correlation 
between serum albumin and HDL. When albumin was low the 
HDL was also low.
Conclusion:
The present study concluded that hyperlipidemia were associat-
ed with childhood idiopathic nephrotic syndrome during active 
disease. Serum cholesterol, triglyceride and low density 
lipoprotein   were   elevated during active disease. Serum 
cholesterol   became normal after one month of urinary remis-
sion but triglyceride and LDL level remained elevated even 
after one month of urinary remission. Serum cholesterol, 
triglyceride and low density lipoprotein were more elevated in 
FRNS and SDNS during active disease, probably due to 
frequent attack of disease and  use of steroid. High density 
lipoprotein  remained within normal range in both active 
disease and during remission .
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lowering drugs , Patients who do not follow the dietary advice, 
Secondary nephrotic syndrome  like SLE, HSP  etc and those  
parents/patients who refused to participate  were excluded from 
the study.  
The  following  variable  was  noted in the  study group as a. 
Demographic variable: i) Age  and   ii) gender Both male and 
female patients. b. Biochemical varibles: i) Serum Total Choles-
terol (CH) ii) Serum Triglyceride (TG) iii) Serum Low Density 
Lipoprotein (LDL) iv) Serum High Density Lipoprotein (HDL) 
v) Serum Albumin vi) Serum creatinine vii) 24 hours Urinary 
Total protein (UTP) and  clinical type of  nephrotc  syndrome,   
Clinical history was noted including age of onset of 1st attack of 
nephrotic syndrome , duration of disease , number and type of 
relapse. On follow up (after one month of remission) complete 
blood count, urine for routine and microscopic examination, 
serum albumin, spot urinary protein creatinine ratio, serum 
fasting lipid profile, were evaluated during remission of disease. 
After  taking  informed written consent,   6 ml  of  venous blood  
collected from each patient, the sample  divided into two-  sample  
of 3 ml each. One sample for  determining  biochemical parameter 
&   other sample  used to determine  serum lipid profile. The 
patents were followed up after one month of remission. Proper 
dietary history, physical examination and fasting lipid profile was 
done in all group (IFRNS; FRNS and SDNS). After collection, all 
the data were cheeked and edited. Then data were entered into 
computer with the help of software SPSS for windows 
programmed version 16. After frequency run, data were cleaned 
and frequencies were cheeked. An analysis plan was developed 
keeping in view with the objectives of the study. Chi-square, 
paired t-test and ANOVA test was done whenever required. 
Proportion was expressed as percentage and between groups 
comparison of fasting lipid profile was done expressed with p 
value. p value<0.05 was statistically significant. Prior to 
commencement of this  the research,  protocol was approved by 
the Instititional review board (IRB). Study procedure was ellabo-
rated to guardian in easily understandable  local language and 
written consent from guardians  of patient were obtained.
Results: 
A total of 120 children with nephritic syndrome of both male and 
female included in this study. Maximum patients were in age 
groups 5 – 10 years in all three groups. In the present study, most 
of the patients were of 5-10 year (53.2%) age group followed by 
2-5 years age group (30.8%) and more than 10years age group 
25%. Among 120 patients male were 83 (69.2%) and female were 
37 (30.8%). Male female ratio was 2.24 : 1. Male were predomi-
nant than female in each groups. Male female ratios were 2.07:1, 
1.85:1 and 3.0:1 in IFRNS, FRNS and SDNS groups respectively.
Table   I: Comparison of lipid profile ( Mean values)  among 
different groups of study subjects during active disease  (n=40 in 
each group).`

Parameters      Mean ± SD                     p value

Cholesterol (mg/dl)
IFRNS (a) (n=40) 388.9 ± 88.1
FRNS (b) (n=40) 481.1±108.7
SDNS (c) (n=40)     441.2±86.2
Statistical analysis
a vs b vs c                                      <0.001*** 

recognized as a frequent metabolic abnormality in patients with 
nephrotic syndrome, having first been documented in 19177. 
Hyperlipidemia is an important characteristic of idiopathic 
nephrotic syndrome in children. Hyperlipidemia occurs as a 
results of increase hepatic synthesis of lipoprotein due to 
hypoalbuminemia and decreased catabolism of individual lipid 
fraction due to loss of lipoprotein lipase and lipoprotein lipase 
receptor and due to drugs used (steroid, cyclosporine, tacrolim-
us) in the treatment of nephrotic syndrome. Hyperlipidemia is 
usually observed during the active phase of the disease and 
disappear with resolution of proteinuria3. The plasma concentra-
tions of total cholesterol (CH), triglyceride (TG), low density 
lipoprotein (LDL), very low density lipoprotein (VLDL), 
apolipoprotein-b and lipoprotein(a) are increased during active 
phase of the disease. High density lipoprotein (HDL) has been 
reported as low8 , normal   or elevated10 during active disease. 
Persistent hyperlipidemia after remission can be found in 
frequent relapse nephrotic syndrome and steroid resistant 
nephrotic syndrome11 . Elevated plasma lipids are potential risk 
factors for premature atherosclerosis and progression of glomer-
ular injury6. Hyperlipidemia is also responsible for cardiovascu-
lar disease and progressive glomerular damage leading to renal 
failure12. The persistence and severity of lipid changes in serum 
correlates well with the duration and frequency of the relapses, 
even during the remission which leads to increased risk of 
atherosclerosis in later life and the development of progressive 
renal injury13. Hence close monitoring of lipid levels during 
remission of nephrotic syndrome is necessary to select high risk 
patients. The intensity of hyperlipidemia is usually related to the 
severity of proteinuria and hypoalbuminemia14. Hyperlipidemia 
may be possible to control by using lipid lowering drugs15. 
Lipoproteins play an important role in the transport of plasma 
lipids, their increase or alteration in various fractions may be 
responsible for hypercholesterolemia in nephrotic syndrome. In 
addition to these quantitative changes, the lipoprotein composi-
tion is markedly changed, with a higher ratio of cholesterol to 
triglycerides in the (apo-B containing) lipoproteins and an 
increase in the proportion of cholesterol, cholesterol ester, and 
phospholipids compared with proteins.

Materials and Methods:
This is a  Prospective observational  study  conducted in  the 
Department of Paediatric Nephrology, BSMMU, Dhaka from 
December 2014 to December 2015.One hundred twenty(120) 
children  with steroid sensitive  nephrotic  syndrome of both 
sexes  between  age group  of 2-18 years  (both  admitted  and  
attended in the OPD ) were included. During study period 
whose parents agreed to participate(by written informed 
consent ) and who met  the inclusion criteria were enrolled. For 
incidence of disease 80% with 95%  confidence interval & 
precision of 10%, we needed a  sample  size of   345 children. 
Due to financial constrain and short duration of study period 120 
patients were taken in this study.Children  aged 2-18 years of 
both sexes having nephrotic syndrome  of 1st  episode  and  
relapse- Infrequent relapse nephritic syndrome (IFRNS) and 
frequent relapse nephritic syndrome (FRNS). Steroid dependent 
nephritic syndrome(SDNS),Children with Congenital NS (onset 
of nephrotic syndrome < 3 months of age), Children with  
steroid resistant nephrotic syndrome , Children already on lipid 
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Table III: Distribution of patients' family history of different 
diseases by group (n=50).

Table IV shows out of 50, number of patients of stroke were 45 
(90%) and TIAs'  were 5 (10%) .

Table IV : Distribution of patients by clinical diagnosis (n = 50)

Table V shows distribution of patients' by diagnosis of carotid 
stenosis by duplex USD. Here maximum cases were diagnosed as 
<50% stenosis of carotid artery (26 cases of right internal carotid 
artery, RICA, 23 cases of Left internal carotid artery, LICA). Out 
of 100 vessels total occlusion was 04 in RICA and 8 in case of 
LICA.
Table V: Distribution of patients by diagnosis of carotid stenosis 
by duplex USD (n=50).

Table VI showed that 50 vessels of RICA was measured by 
DSA and diagnosed 28, 10, 7 and 5 carotid vessels as ≤ 50%, 
50-69%, ≥ 70% but less than total occluded and total occluded 
cases respectively. This study also showed that 50 vessels of 
LICA was measured by DSA and diagnosed 23, 12, 8 and 7 
carotid vessels as ≤ 50%, 50-69%, ≥70% but less than total 
occluded and total occluded cases respectively.

Table VI: Distribution of patients by diagnosis of carotid stenosis 
by DSA  (n=50) 

Discussion:
The mean age of ischemic stroke and TIA was 61 ± 11.42 years. 
Most of the cases belonged to 6th and 7'h decade. Minimum age 
was 50 and maximum was 74 years. This study shows that male 
patients (n-38) out numbers female (n-12) with a ratio of 3.16:1. 
Stroke is a male predominant disease as shown in different 
studies in Bangladesh like khan MRK et al study10 and Hannan 
MA et al study11. They found M: F, 2.75:1 and 2.53:1
Niaz AS et al12 studied on 100 patients of carotid artery stenosis 
in the city of Karachi of Pakistan. Of them 61% were male and 
39% were female and M:F ratio was 1.56:1.
 This study showed that among 50 patients 29 (59%) were 
smoker, 19(38%) were diabetic and 34 (68%) were hyperten-
sive. Khan et al10 studied 162 patients with ischemic stroke and 
it showed HTN (n=95, 58.6%), smoking (n=64, 39.5%) and 
DM (n=52, 32.1%) as associated risk factors. According to 
Anwar Ullah AKM et al13 in review of 100 stroke patients' risk 
factors showed HTN in 65%, smoking in 44%, DM in 21% of 
patients.
Niaz AS et al12 studied over100 patients with ischemic stroke 
and it showed HTN (n=67, 67%), smoking (n=41, 41%) and 
DM (n=31, 31%) as associated risk factors.
An Indian study conducted by Sethi SK et al14 showed that 
among 63 patients 35 (55.5%) were hypertensive, 16 (25%) 
were diabetic and 10 (25%) were smoker.
Out of 50 patients 12 (24%) had a family history of DM. In case 
of HTN, stroke and IHD it was 20 (40%), 7 (14%) and 11 (22%) 
respectively. In khan MRK6 series and Hannan MA7 series, the 
patients with ischemic stroke had a family history of Stroke was 
23% and 26.06% respectively. 
This study shows that out of 100 vessels, significant stenosis 
(>50%) was found in 51 (51%) vessels on colour doppler 
imaging. Chamarth M et al study15 found that 60(40%) vessels, 
out of 150 vessels had significant stenosis (>50%). Fernandes M 
et al16 studied 100 carotid vessels and observed that 47 (47%) 
vessels had significant stenosis (>50%).
This study showed that 50 vessels of RICA was measured by 
DSA and diagnosed 28 (56%), 10 (20%), 7 (14%), 5 (10%) 
carotid vessels as ≤ 50%, 50-69%, ≤ 70% but less than total 
occluded and total occluded cases respectively. 
On the other hand, this study also showed that 50 vessels of 
LICA was measured by DSA and diagnosed 23 (56%), 12 
(24%), 8 (16%), 7 (14%) carotid vessels as ≤ 50%, 50-69%, ≤ 
70% but less than total occluded and total occluded cases 
respectively. 
Dey SK et al17 studied 38 patients of stroke and found 32 
patients as ≤ 70% and 6 cases as ≥ 70% stenosis during measur-
ing RICA by DSA test. They also found 30  patients as ≤ 70% 
and 8 cases as ≤ 70% stenosis during measuring RICA by DSA. 
SF Maroufi et al18 studied 375 cases and he measured  
202(53.8%), 105(28%), 21(5.6%), 20(7.4%), 19(5%) vessels as 
0-15%, 16-49%, 50-69%, 70-99% and 100% stenosis of carotid 
vessels done by DSA. 
HM Silvennoinen et al19 studied 37 stroke patients After 
performing DSA test they found that  4 (5%) carotid arteries 
were occluded, 20 (27%) had a high-grade stenosis 
(70%–99%), and 16 (22%) had a moderate- grade (50%–69%) 
stenosis. There were 16 (22%) mild stenoses (50%) and no 
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Symptomatic Carotid stenosis was studied in the NASCET4 and 
ECST5 trial. Both showed a substantial benefit for surgery in 
patients with a stenosis >70%. In 659 patients with 70% to 90% 
stenosis randomized by NASCET4 study the cumulative risk of 
any ipsilateral stroke at 2 years was 26% in medically treated 
patients and 9% in surgically treated patients. NASCET4 study 
also showed a significant, although less robust benefit for 
patient with 50%-70% stenosis.
The indication for surgical treatment of asymptomatic carotid 
disease have been clarified by the results of the study of ACAS6 
and ACST7. ACAS6 study randomized asymptomatic patients 
with >60% stenosis to medical treatment with aspirin or the 
same medical treatment plus carotid end- arterectomy. The 
surgical group had a risk over five years for ipsilateral stroke of 
5.1% compared to a risk in the medical group of 11%. In both 
ACAS6 and ACST7 study the perioperative complication rate 
was higher in women, perhaps negating any benefit in the 
reduction stroke risk within five years. The natural history of 
asymptomatic stenosis is 2% per year stroke rate while 
symptomatic patient experience 13% per year risk of stroke. 
Patients with either symptomatic stenosis >50% or asymptom-
atic stenosis 70% are presently considered for carotid recanali-
zation done by endarterectomy or stenting. Before doing any of 
the above procedures, diagnosis of site, size and severity of 
extra cranial carotid artery stenosis should be confirmed.
Materials and Methods:
This observational cross-sectional study was carried out on 50 
patients who had symptoms and signs of a stroke or TIAs from 
July 2013 to July 2015 for a period of 2 years. This study was 
done in Department of Neurology in Bangabandhu Sheikh 
Mujib Medical University (BSMMU) and National Institute of 
Nuclear Medicine and Allied Sciences (NINMAS), BSMMU. 
All patients of ischemic stroke and TIAs in outdoor and indoor 
of department of Neurology, BSMMU were enrolled in study 
population. Patients were selected using purposive sampling 
technique without any age, sex, ethnic, or socioeconomic 
discrimination. A detailed history and thorough physical 
examination were carried out on a questionnaire. Risk factors 
such as hypertension, diabetes mellitus, smoking, and ischemic 
heart disease were documented. The patients underwent 
computed tomography (CT) scan study prior to the DSA of 
carotid arteries and findings were documented. Cases with 
history, clinical and CT scan findings consistent with cerebral 
ischemic stroke were included in this study. Patients having 
symptoms suggestive of hemorrhagic stroke, vertebrobasilar 
insufficiency, head injuries, and those having primary and 
metastatic brain tumors were excluded from the study. 
Patients were referred to cardiac cathlab of BSMMU for intra 
arterial DSA performed by two interventional neurologists 
blinded of USD finding. DSA included right and left CCA and 
ICA angiography with a 5 F H1 picard catheter and imaging in 
at least two planes (45° anterior oblique and 90° lateral on both 
side). Two to three angiographic projections were obtained per 
bifurcation during manual injection of 6-10 ml of contrast 
medium. The degree of stenosis was assessed by taking 
compass measurement by means of overhead projection and 
measured by tabulating diameters at the point of the most severe 
narrowing and at the distal non-stenotic segment according to 
the NASCET4 criteria.
Data was collected in a data collection sheet. Diagnostic perfor-

mance test of DSA was done at 50%,  50%-69%, 70%-99%, 
100% cut off point of stenosis of RICA and LICA. 
Prior ethical committee clearance was obtained to conduct this 
study. The collected data were analyzed with the aid of a 
calculator and presented in the form of tables, figures, graphs, 
and diagrams wherever necessary.

Results:
Table I shows among 50 patients 3 patients belonged to age 
group 41-50, 15 patients in 51-60, 27 in 61-70, 05 in > 70 year 
group. Maximum 54 % (n-27) patients were in age group 51-60. 
Minimum age was 50 and maximum was 74 years, with a mean 
of 61 ± 11.42 years. Table 1 also shows among 50 patients 38 
(76%) were male and 12 (24%) were female.

Table I: Distribution of age and gender of patients (n = 50)

Table II shows that out of fifty patients, 34 (68%) were hyper-
tensive whereas 18 (32%) were normotensive and 19 (38%) had 
diabetes mellitus and 31 (62%) were non- diabetic. Table 2 also 
shows 29 (58%) were smoker and 21 (42%) were non-smoker.

Table II: Distribution of the risk factors of carotid artery stenosis 
among patients

Table III shows out of all patients 12 (24%) patients had family 
history of DM. In case of hypertension, stroke and IHD it was 20 
(40%), 7 (14%), 11 (22%) respectively.

Triglyceride (mg/dl)   
• IFRNS  (n=40)        272.0 ± 67.0        126.9 ± 40.8        <0.001***
• FRNS   (n=40)        372.5 ± 147.5      194.2 ± 62.5       <0.001***
• SDNS   (n=40)        331.4 ± 83.2        188.2 ± 56.3        <0.001***

LDL (mg/dl)   
• IFRNS  (n=40)       282.9 ± 88.7        115.8 ± 38.8        <0.001***
• FRNS   (n=40)         353.3 ± 100.5     153.2 ± 43.9        <0.001***
• SDNS   (n=40)        335.4 ± 87.5        141.2 ± 46.7        <0.001***
HDL (mg/dl)   
• IFRNS  (n=40)        52.6 ± 17.0        52.9 ± 18.3         0.923 ns

• FRNS   (n=40)        54.6 ± 17.9        48.9 ± 11.7         0.008**
• SDNS   (n=40)        56.8 ± 12.8         50.3 ± 14.4         0.007**

Paired t test was done to measure the level of significance
Table III shows comparison of lipid profile between active 
disease and remission of disease in each group of study 
subjects.There were significant differences between active 
disease and remission of disease in total cholesterol in each 
group. There were significant differences between active 
disease and remission of disease in triglyceride in each group. 
There were significant differences between active disease and 
remission of disease in LDL in each group.  There were signifi-
cant differences between active disease and remission of disease 
in HDL in FRNS and SDNS groups. 
Table IV: Comparison of mean serum albumin level in relapsing 
nephrotic syndrome during active disease and remission.

IFRNS              16.8 ± 8.8 33.8 ± 5.2        <0.001***
FRNS              15.1 ± 5.5 30.7 ± 4.1                        <0.001***
SDNS               14.5 ± 4.1  34.0 ± 3.8       <0.001***

Paired t test was done to measure the level of significance

Table IV shows   comparison of serum albumin between active 
disease and remission of disease.  The difference between serum 
albumin level during active disease and in remission was highly 
significant (P< 0.001) in each group of relapsing nephrotic 
syndrome. 
Discussion: 
This study analyzed fasting lipid profile of 120 ( 40 in each 
group) children with steroid sensitive idiopathic relapsing 
nephrotic syndrome (NS) during active disease and after one 
month of urinary remission. The current   study showed a male 
predominance with a male to female ratio 2.24:1. In this study, 
male patients were 69%, female 31%. Denison et al were also 
observed male predominance in their studies. Also found   male 
and female ratio 2:114 which was similar to present study.  
Balgopal et al15 and shah et al17  found 2-6 years were common 
age for childhood nephrotic syndrome, 60.6% and 61.7% 

respectively. Hyperlipidemia is an important feature of nephrot-
ic syndrome. Present study showed, significantly raised level of 
total cholesterol during active disease in each study group. 
Among groups which was statistically significant (p<0.001). 
During remission of nephrotic syndrome serum cholesterol 
became normal. Arije et al18 also observed raised  level serum 
cholesterol during active disease. Present study showed there 
was normal serum cholesterol after one month of urinary remis-
sion. Banarejee et al19 found elevated level of cholesterol even  
after remission of disease. In the present study there was signifi-
cantly raised   level of serum triglyceride (TG) during active 
disease in each study group, among groups which was statisti-
cally significant (p<0.001). Matsuda et al20 observed that some 
patients were normo triglyceridemic but others show a moder-
ate hypertriglyceridemic picture which although not uniformly 
expressed. Present study also showed serum triglyceride was 
persistently raised in the study subjects even after one month of 
urinary remission, more in FRNS and SDNS. Zilleurelo et al10 
also observed significantly persistent high level of TG in relaps-
ing nephrotic   syndrome even during remission. Adu E M 21 
also found elevated triglyceride during active disease and 
remained raised after remission of disease (P<0.05). Present 
study also showed low density lipoprotein (LDL) was signifi-
cantly elevated during active disease among study groups and 
remained raised even after one month of urinary remission of 
disease. LDL level was more raised in FRNS and SDNS, which 
was statistically significant among study groups ( p<0.003). 
Metha et al22 studied 22 cases of nephrotic syndrome and 
observed LDL level was elevated in 100% cases during active 
disease and remission. Chowdhury et al23 studied 25 cases of 
nephrotic syndrome reported that 96% cases had elevated level 
of cholesterol, 100% had raised LDL level. Present study 
showed mean serum high density lipoprotein (HDL) was within 
normal range during active disease and during remission in the 
study groups. All study subjects were on steroid therapy during 
remission. In this study, we can not evaluate  hyperlipidemia  
whether due to disease  or steroid. Alexander et al24 found that 
HDL was low in nephrotic syndrome and Appel et al12 and 
Joven et al.25 observed normal level of HDL during active 
disease and remission of disease. Hypoalbuminemia is an 
important finding of idiopathic relapsing   nephrotic syndrome 
in children due to loss of albumin in the urine.  Albumin   level  
decreases  during active disease and increases during remission 
of disease. In the present study, there was an inverse correlation 
between albumin and cholesterol, triglyceride and low density 
lipoprotein. Present study showed, there was significant 
difference of serum albumin in each group of study subjects 
during active and remission ( p<0.001). Thomas  et al26 found no 
correlation between the development of hyperlipidemia and   
hypoalbuminemia   and  postulated that the severity of hyperlip-
idemia is related to the amount of nephrotic kidney tissue 

Parameters     Mean ± SD               p value                  
   
a vs b                               <0.001***  
a vs c                                  0.046 *   
b vs c                                 0.169 ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 272.0 ± 67.0
FRNS (b) (n=40) 372.5 ± 147.5
SDNS (c) (n=40) 331.4 ± 83.2
Statistical analysis   
a vs b vs c                                               <0.001***
a vs b                                <0.001***
a vs c                                .039*
b vs c                                 .248 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 282.9 ± 88.7   
FRNS (b) (n=40) 353.3 ± 100.5   
SDNS (c) (n=40) 335.4 ± 87.5
Statistical analysis   
a vs b vs c                  0.003**
a vs b                     0.003**
a vs c                   0.038*
b vs c                    1.000 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.6 ± 17.0   
FRNS (b) (n=40) 54.6 ± 17.9   
SDNS (c) (n=40) 56.8 ± 12.8   
Statistical analysis   
a vs b vs c                  .505 ns

a vs b                                          1.000 ns

a vs c                                 0.730 ns

b vs c                                 1.000 ns

ANOVA test was done to measure the level of significance 
among groups and Bonferroni test between groups.
Table I showing comparison of lipid profiles among  groups and 
between groups during active disease. There were significant 
differences among groups and between IFRNS & FRNS and 
IFRNS & SDNS in total cholesterol during active disease but no 
significant difference between FRNS & SDNS.There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in triglyceride during active disease 
but no significant difference between FRNS & SDNS.  There 
were significant differences among groups, between IFRNS & 
FRNS and IFRNS & SDNS in LDL during active disease but no 
significant difference between FRNS & SDNS.  There were no 
significant differences among groups and between groups in 
HDL during active disease.
Table II: Comparison of lipid profile (Mean values) among study 
groups during remission (n=40 in each group).

Parameters       Mean ± SD  p value
Cholesterol (mg/dl)   
IFRNS (a) (n=40) 194.0 ± 44.0  
FRNS (b) (n=40) 236.8± 48.4  
SDNS (c) (n=40) 230.0 ± 55.7  
Statistical analysis   
a vs b vs c                 <0.001***
a vs b      0.001**

 
Parameters     Mean ± SD               p value

a vs c                          0.005**
b vs c                  1.000ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 126.9 ± 40.8  
FRNS (b) (n=40) 194.2 ± 62.5  
SDNS (c) (n=40) 188.2 ± 56.3  
Statistical analysis   
a vs b vs c                    <0.001***
a vs b                              <0.001***
a vs c                              <0.001***
b vs c                   1.000 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 115.8 ± 38.8  
FRNS (b) (n=40) 153.2 ± 43.9  
SDNS (c) (n=40) 141.2 ± 46.7  
Statistical analysis   
a vs b vs c                      0.001**
a vs b                  0.001**
a vs c                  0.030*
b vs c                                0.657 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.9 ± 18.3  
FRNS (b) (n=40) 48.9 ± 11.7  
SDNS (c) (n=40) 50.3 ± 14.4  
Statistical analysis   
a vs b vs c                  0.476 ns

a vs b                  0.690 ns

a vs c                  1.000 ns

b vs c                  1.000 ns

ANOVA test was done to measure the level of significance 
among groups and  Bonferroni test between groups.
Table II showing comparison of  lipid profiles among groups 
and between groups during remission of disease. There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in total cholesterol during remission 
of disease but no significant difference between FRNS & 
SDNS.There were significant differences among groups and 
between IFRNS & FRNS and IFRNS & SDNS in triglyceride 
during remission of disease but no significant difference 
between FRNS & SDNS. There were significant differences 
among groups, between IFRNS & FRNS and IFRNS & SDNS 
in LDL during   remission of disease but no significant 
difference between FRNS & SDNS.There were no significant 
differences among groups and between groups in HDL during 
remission of disease.

Table III: Comparative analysis of serum Lipid profile (Mean 
values) during active disease and remission in each group of 
study subjects  (n=40 in each group)

Parameters               p value

Cholesterol (mg/dl)   
• IFRNS  (n=40)         388.9 ± 88.1            194.0 ± 44.0           <0.001***
• FRNS  (n=40)  481.1±108.7           236.8± 48.4            <0.001***
• SDNS  (n=40) 441.2 ± 86.2           230.0 ± 55.7           <0.001***
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https://doi.org/10.1046/j.1523-1755.1999.0550031005.x
PMid:10027937 
16. Beth, A, Vogt, Ellis, D, Avner. Nephrotic syndrome". In: 
Behrman, RE, Kliegman RM, Jenson HB, (eds), Nelson 
Textbook of Pediatrics. 17th ed. Philadelphia: WB Saunders 
Company. 2004:1753-7. 
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Journal of Medical Association.1969; 52:215-8. 
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present. Thomas  et al26 found inverse correlation between 
serum cholesterol and albumin. Hypoalbuminemia causes 
hyperlipidemia. Mallik et al.27 observed a direct correlation 
between serum albumin and HDL. When albumin was low the 
HDL was also low.
Conclusion:
The present study concluded that hyperlipidemia were associat-
ed with childhood idiopathic nephrotic syndrome during active 
disease. Serum cholesterol, triglyceride and low density 
lipoprotein   were   elevated during active disease. Serum 
cholesterol   became normal after one month of urinary remis-
sion but triglyceride and LDL level remained elevated even 
after one month of urinary remission. Serum cholesterol, 
triglyceride and low density lipoprotein were more elevated in 
FRNS and SDNS during active disease, probably due to 
frequent attack of disease and  use of steroid. High density 
lipoprotein  remained within normal range in both active 
disease and during remission .
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lowering drugs , Patients who do not follow the dietary advice, 
Secondary nephrotic syndrome  like SLE, HSP  etc and those  
parents/patients who refused to participate  were excluded from 
the study.  
The  following  variable  was  noted in the  study group as a. 
Demographic variable: i) Age  and   ii) gender Both male and 
female patients. b. Biochemical varibles: i) Serum Total Choles-
terol (CH) ii) Serum Triglyceride (TG) iii) Serum Low Density 
Lipoprotein (LDL) iv) Serum High Density Lipoprotein (HDL) 
v) Serum Albumin vi) Serum creatinine vii) 24 hours Urinary 
Total protein (UTP) and  clinical type of  nephrotc  syndrome,   
Clinical history was noted including age of onset of 1st attack of 
nephrotic syndrome , duration of disease , number and type of 
relapse. On follow up (after one month of remission) complete 
blood count, urine for routine and microscopic examination, 
serum albumin, spot urinary protein creatinine ratio, serum 
fasting lipid profile, were evaluated during remission of disease. 
After  taking  informed written consent,   6 ml  of  venous blood  
collected from each patient, the sample  divided into two-  sample  
of 3 ml each. One sample for  determining  biochemical parameter 
&   other sample  used to determine  serum lipid profile. The 
patents were followed up after one month of remission. Proper 
dietary history, physical examination and fasting lipid profile was 
done in all group (IFRNS; FRNS and SDNS). After collection, all 
the data were cheeked and edited. Then data were entered into 
computer with the help of software SPSS for windows 
programmed version 16. After frequency run, data were cleaned 
and frequencies were cheeked. An analysis plan was developed 
keeping in view with the objectives of the study. Chi-square, 
paired t-test and ANOVA test was done whenever required. 
Proportion was expressed as percentage and between groups 
comparison of fasting lipid profile was done expressed with p 
value. p value<0.05 was statistically significant. Prior to 
commencement of this  the research,  protocol was approved by 
the Instititional review board (IRB). Study procedure was ellabo-
rated to guardian in easily understandable  local language and 
written consent from guardians  of patient were obtained.
Results: 
A total of 120 children with nephritic syndrome of both male and 
female included in this study. Maximum patients were in age 
groups 5 – 10 years in all three groups. In the present study, most 
of the patients were of 5-10 year (53.2%) age group followed by 
2-5 years age group (30.8%) and more than 10years age group 
25%. Among 120 patients male were 83 (69.2%) and female were 
37 (30.8%). Male female ratio was 2.24 : 1. Male were predomi-
nant than female in each groups. Male female ratios were 2.07:1, 
1.85:1 and 3.0:1 in IFRNS, FRNS and SDNS groups respectively.
Table   I: Comparison of lipid profile ( Mean values)  among 
different groups of study subjects during active disease  (n=40 in 
each group).`

Parameters      Mean ± SD                     p value

Cholesterol (mg/dl)
IFRNS (a) (n=40) 388.9 ± 88.1
FRNS (b) (n=40) 481.1±108.7
SDNS (c) (n=40)     441.2±86.2
Statistical analysis
a vs b vs c                                      <0.001*** 

recognized as a frequent metabolic abnormality in patients with 
nephrotic syndrome, having first been documented in 19177. 
Hyperlipidemia is an important characteristic of idiopathic 
nephrotic syndrome in children. Hyperlipidemia occurs as a 
results of increase hepatic synthesis of lipoprotein due to 
hypoalbuminemia and decreased catabolism of individual lipid 
fraction due to loss of lipoprotein lipase and lipoprotein lipase 
receptor and due to drugs used (steroid, cyclosporine, tacrolim-
us) in the treatment of nephrotic syndrome. Hyperlipidemia is 
usually observed during the active phase of the disease and 
disappear with resolution of proteinuria3. The plasma concentra-
tions of total cholesterol (CH), triglyceride (TG), low density 
lipoprotein (LDL), very low density lipoprotein (VLDL), 
apolipoprotein-b and lipoprotein(a) are increased during active 
phase of the disease. High density lipoprotein (HDL) has been 
reported as low8 , normal   or elevated10 during active disease. 
Persistent hyperlipidemia after remission can be found in 
frequent relapse nephrotic syndrome and steroid resistant 
nephrotic syndrome11 . Elevated plasma lipids are potential risk 
factors for premature atherosclerosis and progression of glomer-
ular injury6. Hyperlipidemia is also responsible for cardiovascu-
lar disease and progressive glomerular damage leading to renal 
failure12. The persistence and severity of lipid changes in serum 
correlates well with the duration and frequency of the relapses, 
even during the remission which leads to increased risk of 
atherosclerosis in later life and the development of progressive 
renal injury13. Hence close monitoring of lipid levels during 
remission of nephrotic syndrome is necessary to select high risk 
patients. The intensity of hyperlipidemia is usually related to the 
severity of proteinuria and hypoalbuminemia14. Hyperlipidemia 
may be possible to control by using lipid lowering drugs15. 
Lipoproteins play an important role in the transport of plasma 
lipids, their increase or alteration in various fractions may be 
responsible for hypercholesterolemia in nephrotic syndrome. In 
addition to these quantitative changes, the lipoprotein composi-
tion is markedly changed, with a higher ratio of cholesterol to 
triglycerides in the (apo-B containing) lipoproteins and an 
increase in the proportion of cholesterol, cholesterol ester, and 
phospholipids compared with proteins.

Materials and Methods:
This is a  Prospective observational  study  conducted in  the 
Department of Paediatric Nephrology, BSMMU, Dhaka from 
December 2014 to December 2015.One hundred twenty(120) 
children  with steroid sensitive  nephrotic  syndrome of both 
sexes  between  age group  of 2-18 years  (both  admitted  and  
attended in the OPD ) were included. During study period 
whose parents agreed to participate(by written informed 
consent ) and who met  the inclusion criteria were enrolled. For 
incidence of disease 80% with 95%  confidence interval & 
precision of 10%, we needed a  sample  size of   345 children. 
Due to financial constrain and short duration of study period 120 
patients were taken in this study.Children  aged 2-18 years of 
both sexes having nephrotic syndrome  of 1st  episode  and  
relapse- Infrequent relapse nephritic syndrome (IFRNS) and 
frequent relapse nephritic syndrome (FRNS). Steroid dependent 
nephritic syndrome(SDNS),Children with Congenital NS (onset 
of nephrotic syndrome < 3 months of age), Children with  
steroid resistant nephrotic syndrome , Children already on lipid 
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Age  
Age group 

 

Number  Percentage  
41 - 50  3  
51 - 60  15  30  
61 - 70  27  54  
>70  05  10  
Total  50  100  

Gender
 Male

 
38

 
76

 Female
 

12
 

24
 Total

 
50

 
100

 

Number  Percentage  
HTN  
Present  34  68  
Absent  16  32  
Total  50  100  

Diabetes mellitus  
Present  19  38  
Absent  31  62 
Total  50  100  

History of smoking  
Present  29  58  
Absent  21  42  
Total  50  100  



Table III: Distribution of patients' family history of different 
diseases by group (n=50).

Table IV shows out of 50, number of patients of stroke were 45 
(90%) and TIAs'  were 5 (10%) .

Table IV : Distribution of patients by clinical diagnosis (n = 50)

Table V shows distribution of patients' by diagnosis of carotid 
stenosis by duplex USD. Here maximum cases were diagnosed as 
<50% stenosis of carotid artery (26 cases of right internal carotid 
artery, RICA, 23 cases of Left internal carotid artery, LICA). Out 
of 100 vessels total occlusion was 04 in RICA and 8 in case of 
LICA.
Table V: Distribution of patients by diagnosis of carotid stenosis 
by duplex USD (n=50).

Table VI showed that 50 vessels of RICA was measured by 
DSA and diagnosed 28, 10, 7 and 5 carotid vessels as ≤ 50%, 
50-69%, ≥ 70% but less than total occluded and total occluded 
cases respectively. This study also showed that 50 vessels of 
LICA was measured by DSA and diagnosed 23, 12, 8 and 7 
carotid vessels as ≤ 50%, 50-69%, ≥70% but less than total 
occluded and total occluded cases respectively.

Table VI: Distribution of patients by diagnosis of carotid stenosis 
by DSA  (n=50) 

Discussion:
The mean age of ischemic stroke and TIA was 61 ± 11.42 years. 
Most of the cases belonged to 6th and 7'h decade. Minimum age 
was 50 and maximum was 74 years. This study shows that male 
patients (n-38) out numbers female (n-12) with a ratio of 3.16:1. 
Stroke is a male predominant disease as shown in different 
studies in Bangladesh like khan MRK et al study10 and Hannan 
MA et al study11. They found M: F, 2.75:1 and 2.53:1
Niaz AS et al12 studied on 100 patients of carotid artery stenosis 
in the city of Karachi of Pakistan. Of them 61% were male and 
39% were female and M:F ratio was 1.56:1.
 This study showed that among 50 patients 29 (59%) were 
smoker, 19(38%) were diabetic and 34 (68%) were hyperten-
sive. Khan et al10 studied 162 patients with ischemic stroke and 
it showed HTN (n=95, 58.6%), smoking (n=64, 39.5%) and 
DM (n=52, 32.1%) as associated risk factors. According to 
Anwar Ullah AKM et al13 in review of 100 stroke patients' risk 
factors showed HTN in 65%, smoking in 44%, DM in 21% of 
patients.
Niaz AS et al12 studied over100 patients with ischemic stroke 
and it showed HTN (n=67, 67%), smoking (n=41, 41%) and 
DM (n=31, 31%) as associated risk factors.
An Indian study conducted by Sethi SK et al14 showed that 
among 63 patients 35 (55.5%) were hypertensive, 16 (25%) 
were diabetic and 10 (25%) were smoker.
Out of 50 patients 12 (24%) had a family history of DM. In case 
of HTN, stroke and IHD it was 20 (40%), 7 (14%) and 11 (22%) 
respectively. In khan MRK6 series and Hannan MA7 series, the 
patients with ischemic stroke had a family history of Stroke was 
23% and 26.06% respectively. 
This study shows that out of 100 vessels, significant stenosis 
(>50%) was found in 51 (51%) vessels on colour doppler 
imaging. Chamarth M et al study15 found that 60(40%) vessels, 
out of 150 vessels had significant stenosis (>50%). Fernandes M 
et al16 studied 100 carotid vessels and observed that 47 (47%) 
vessels had significant stenosis (>50%).
This study showed that 50 vessels of RICA was measured by 
DSA and diagnosed 28 (56%), 10 (20%), 7 (14%), 5 (10%) 
carotid vessels as ≤ 50%, 50-69%, ≤ 70% but less than total 
occluded and total occluded cases respectively. 
On the other hand, this study also showed that 50 vessels of 
LICA was measured by DSA and diagnosed 23 (56%), 12 
(24%), 8 (16%), 7 (14%) carotid vessels as ≤ 50%, 50-69%, ≤ 
70% but less than total occluded and total occluded cases 
respectively. 
Dey SK et al17 studied 38 patients of stroke and found 32 
patients as ≤ 70% and 6 cases as ≥ 70% stenosis during measur-
ing RICA by DSA test. They also found 30  patients as ≤ 70% 
and 8 cases as ≤ 70% stenosis during measuring RICA by DSA. 
SF Maroufi et al18 studied 375 cases and he measured  
202(53.8%), 105(28%), 21(5.6%), 20(7.4%), 19(5%) vessels as 
0-15%, 16-49%, 50-69%, 70-99% and 100% stenosis of carotid 
vessels done by DSA. 
HM Silvennoinen et al19 studied 37 stroke patients After 
performing DSA test they found that  4 (5%) carotid arteries 
were occluded, 20 (27%) had a high-grade stenosis 
(70%–99%), and 16 (22%) had a moderate- grade (50%–69%) 
stenosis. There were 16 (22%) mild stenoses (50%) and no 
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Symptomatic Carotid stenosis was studied in the NASCET4 and 
ECST5 trial. Both showed a substantial benefit for surgery in 
patients with a stenosis >70%. In 659 patients with 70% to 90% 
stenosis randomized by NASCET4 study the cumulative risk of 
any ipsilateral stroke at 2 years was 26% in medically treated 
patients and 9% in surgically treated patients. NASCET4 study 
also showed a significant, although less robust benefit for 
patient with 50%-70% stenosis.
The indication for surgical treatment of asymptomatic carotid 
disease have been clarified by the results of the study of ACAS6 
and ACST7. ACAS6 study randomized asymptomatic patients 
with >60% stenosis to medical treatment with aspirin or the 
same medical treatment plus carotid end- arterectomy. The 
surgical group had a risk over five years for ipsilateral stroke of 
5.1% compared to a risk in the medical group of 11%. In both 
ACAS6 and ACST7 study the perioperative complication rate 
was higher in women, perhaps negating any benefit in the 
reduction stroke risk within five years. The natural history of 
asymptomatic stenosis is 2% per year stroke rate while 
symptomatic patient experience 13% per year risk of stroke. 
Patients with either symptomatic stenosis >50% or asymptom-
atic stenosis 70% are presently considered for carotid recanali-
zation done by endarterectomy or stenting. Before doing any of 
the above procedures, diagnosis of site, size and severity of 
extra cranial carotid artery stenosis should be confirmed.
Materials and Methods:
This observational cross-sectional study was carried out on 50 
patients who had symptoms and signs of a stroke or TIAs from 
July 2013 to July 2015 for a period of 2 years. This study was 
done in Department of Neurology in Bangabandhu Sheikh 
Mujib Medical University (BSMMU) and National Institute of 
Nuclear Medicine and Allied Sciences (NINMAS), BSMMU. 
All patients of ischemic stroke and TIAs in outdoor and indoor 
of department of Neurology, BSMMU were enrolled in study 
population. Patients were selected using purposive sampling 
technique without any age, sex, ethnic, or socioeconomic 
discrimination. A detailed history and thorough physical 
examination were carried out on a questionnaire. Risk factors 
such as hypertension, diabetes mellitus, smoking, and ischemic 
heart disease were documented. The patients underwent 
computed tomography (CT) scan study prior to the DSA of 
carotid arteries and findings were documented. Cases with 
history, clinical and CT scan findings consistent with cerebral 
ischemic stroke were included in this study. Patients having 
symptoms suggestive of hemorrhagic stroke, vertebrobasilar 
insufficiency, head injuries, and those having primary and 
metastatic brain tumors were excluded from the study. 
Patients were referred to cardiac cathlab of BSMMU for intra 
arterial DSA performed by two interventional neurologists 
blinded of USD finding. DSA included right and left CCA and 
ICA angiography with a 5 F H1 picard catheter and imaging in 
at least two planes (45° anterior oblique and 90° lateral on both 
side). Two to three angiographic projections were obtained per 
bifurcation during manual injection of 6-10 ml of contrast 
medium. The degree of stenosis was assessed by taking 
compass measurement by means of overhead projection and 
measured by tabulating diameters at the point of the most severe 
narrowing and at the distal non-stenotic segment according to 
the NASCET4 criteria.
Data was collected in a data collection sheet. Diagnostic perfor-

mance test of DSA was done at 50%,  50%-69%, 70%-99%, 
100% cut off point of stenosis of RICA and LICA. 
Prior ethical committee clearance was obtained to conduct this 
study. The collected data were analyzed with the aid of a 
calculator and presented in the form of tables, figures, graphs, 
and diagrams wherever necessary.

Results:
Table I shows among 50 patients 3 patients belonged to age 
group 41-50, 15 patients in 51-60, 27 in 61-70, 05 in > 70 year 
group. Maximum 54 % (n-27) patients were in age group 51-60. 
Minimum age was 50 and maximum was 74 years, with a mean 
of 61 ± 11.42 years. Table 1 also shows among 50 patients 38 
(76%) were male and 12 (24%) were female.

Table I: Distribution of age and gender of patients (n = 50)

Table II shows that out of fifty patients, 34 (68%) were hyper-
tensive whereas 18 (32%) were normotensive and 19 (38%) had 
diabetes mellitus and 31 (62%) were non- diabetic. Table 2 also 
shows 29 (58%) were smoker and 21 (42%) were non-smoker.

Table II: Distribution of the risk factors of carotid artery stenosis 
among patients

Table III shows out of all patients 12 (24%) patients had family 
history of DM. In case of hypertension, stroke and IHD it was 20 
(40%), 7 (14%), 11 (22%) respectively.

Triglyceride (mg/dl)   
• IFRNS  (n=40)        272.0 ± 67.0        126.9 ± 40.8        <0.001***
• FRNS   (n=40)        372.5 ± 147.5      194.2 ± 62.5       <0.001***
• SDNS   (n=40)        331.4 ± 83.2        188.2 ± 56.3        <0.001***

LDL (mg/dl)   
• IFRNS  (n=40)       282.9 ± 88.7        115.8 ± 38.8        <0.001***
• FRNS   (n=40)         353.3 ± 100.5     153.2 ± 43.9        <0.001***
• SDNS   (n=40)        335.4 ± 87.5        141.2 ± 46.7        <0.001***
HDL (mg/dl)   
• IFRNS  (n=40)        52.6 ± 17.0        52.9 ± 18.3         0.923 ns

• FRNS   (n=40)        54.6 ± 17.9        48.9 ± 11.7         0.008**
• SDNS   (n=40)        56.8 ± 12.8         50.3 ± 14.4         0.007**

Paired t test was done to measure the level of significance
Table III shows comparison of lipid profile between active 
disease and remission of disease in each group of study 
subjects.There were significant differences between active 
disease and remission of disease in total cholesterol in each 
group. There were significant differences between active 
disease and remission of disease in triglyceride in each group. 
There were significant differences between active disease and 
remission of disease in LDL in each group.  There were signifi-
cant differences between active disease and remission of disease 
in HDL in FRNS and SDNS groups. 
Table IV: Comparison of mean serum albumin level in relapsing 
nephrotic syndrome during active disease and remission.

IFRNS              16.8 ± 8.8 33.8 ± 5.2        <0.001***
FRNS              15.1 ± 5.5 30.7 ± 4.1                        <0.001***
SDNS               14.5 ± 4.1  34.0 ± 3.8       <0.001***

Paired t test was done to measure the level of significance

Table IV shows   comparison of serum albumin between active 
disease and remission of disease.  The difference between serum 
albumin level during active disease and in remission was highly 
significant (P< 0.001) in each group of relapsing nephrotic 
syndrome. 
Discussion: 
This study analyzed fasting lipid profile of 120 ( 40 in each 
group) children with steroid sensitive idiopathic relapsing 
nephrotic syndrome (NS) during active disease and after one 
month of urinary remission. The current   study showed a male 
predominance with a male to female ratio 2.24:1. In this study, 
male patients were 69%, female 31%. Denison et al were also 
observed male predominance in their studies. Also found   male 
and female ratio 2:114 which was similar to present study.  
Balgopal et al15 and shah et al17  found 2-6 years were common 
age for childhood nephrotic syndrome, 60.6% and 61.7% 

respectively. Hyperlipidemia is an important feature of nephrot-
ic syndrome. Present study showed, significantly raised level of 
total cholesterol during active disease in each study group. 
Among groups which was statistically significant (p<0.001). 
During remission of nephrotic syndrome serum cholesterol 
became normal. Arije et al18 also observed raised  level serum 
cholesterol during active disease. Present study showed there 
was normal serum cholesterol after one month of urinary remis-
sion. Banarejee et al19 found elevated level of cholesterol even  
after remission of disease. In the present study there was signifi-
cantly raised   level of serum triglyceride (TG) during active 
disease in each study group, among groups which was statisti-
cally significant (p<0.001). Matsuda et al20 observed that some 
patients were normo triglyceridemic but others show a moder-
ate hypertriglyceridemic picture which although not uniformly 
expressed. Present study also showed serum triglyceride was 
persistently raised in the study subjects even after one month of 
urinary remission, more in FRNS and SDNS. Zilleurelo et al10 
also observed significantly persistent high level of TG in relaps-
ing nephrotic   syndrome even during remission. Adu E M 21 
also found elevated triglyceride during active disease and 
remained raised after remission of disease (P<0.05). Present 
study also showed low density lipoprotein (LDL) was signifi-
cantly elevated during active disease among study groups and 
remained raised even after one month of urinary remission of 
disease. LDL level was more raised in FRNS and SDNS, which 
was statistically significant among study groups ( p<0.003). 
Metha et al22 studied 22 cases of nephrotic syndrome and 
observed LDL level was elevated in 100% cases during active 
disease and remission. Chowdhury et al23 studied 25 cases of 
nephrotic syndrome reported that 96% cases had elevated level 
of cholesterol, 100% had raised LDL level. Present study 
showed mean serum high density lipoprotein (HDL) was within 
normal range during active disease and during remission in the 
study groups. All study subjects were on steroid therapy during 
remission. In this study, we can not evaluate  hyperlipidemia  
whether due to disease  or steroid. Alexander et al24 found that 
HDL was low in nephrotic syndrome and Appel et al12 and 
Joven et al.25 observed normal level of HDL during active 
disease and remission of disease. Hypoalbuminemia is an 
important finding of idiopathic relapsing   nephrotic syndrome 
in children due to loss of albumin in the urine.  Albumin   level  
decreases  during active disease and increases during remission 
of disease. In the present study, there was an inverse correlation 
between albumin and cholesterol, triglyceride and low density 
lipoprotein. Present study showed, there was significant 
difference of serum albumin in each group of study subjects 
during active and remission ( p<0.001). Thomas  et al26 found no 
correlation between the development of hyperlipidemia and   
hypoalbuminemia   and  postulated that the severity of hyperlip-
idemia is related to the amount of nephrotic kidney tissue 

Parameters     Mean ± SD               p value                  
   
a vs b                               <0.001***  
a vs c                                  0.046 *   
b vs c                                 0.169 ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 272.0 ± 67.0
FRNS (b) (n=40) 372.5 ± 147.5
SDNS (c) (n=40) 331.4 ± 83.2
Statistical analysis   
a vs b vs c                                               <0.001***
a vs b                                <0.001***
a vs c                                .039*
b vs c                                 .248 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 282.9 ± 88.7   
FRNS (b) (n=40) 353.3 ± 100.5   
SDNS (c) (n=40) 335.4 ± 87.5
Statistical analysis   
a vs b vs c                  0.003**
a vs b                     0.003**
a vs c                   0.038*
b vs c                    1.000 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.6 ± 17.0   
FRNS (b) (n=40) 54.6 ± 17.9   
SDNS (c) (n=40) 56.8 ± 12.8   
Statistical analysis   
a vs b vs c                  .505 ns

a vs b                                          1.000 ns

a vs c                                 0.730 ns

b vs c                                 1.000 ns

ANOVA test was done to measure the level of significance 
among groups and Bonferroni test between groups.
Table I showing comparison of lipid profiles among  groups and 
between groups during active disease. There were significant 
differences among groups and between IFRNS & FRNS and 
IFRNS & SDNS in total cholesterol during active disease but no 
significant difference between FRNS & SDNS.There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in triglyceride during active disease 
but no significant difference between FRNS & SDNS.  There 
were significant differences among groups, between IFRNS & 
FRNS and IFRNS & SDNS in LDL during active disease but no 
significant difference between FRNS & SDNS.  There were no 
significant differences among groups and between groups in 
HDL during active disease.
Table II: Comparison of lipid profile (Mean values) among study 
groups during remission (n=40 in each group).

Parameters       Mean ± SD  p value
Cholesterol (mg/dl)   
IFRNS (a) (n=40) 194.0 ± 44.0  
FRNS (b) (n=40) 236.8± 48.4  
SDNS (c) (n=40) 230.0 ± 55.7  
Statistical analysis   
a vs b vs c                 <0.001***
a vs b      0.001**

 
Parameters     Mean ± SD               p value

a vs c                          0.005**
b vs c                  1.000ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 126.9 ± 40.8  
FRNS (b) (n=40) 194.2 ± 62.5  
SDNS (c) (n=40) 188.2 ± 56.3  
Statistical analysis   
a vs b vs c                    <0.001***
a vs b                              <0.001***
a vs c                              <0.001***
b vs c                   1.000 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 115.8 ± 38.8  
FRNS (b) (n=40) 153.2 ± 43.9  
SDNS (c) (n=40) 141.2 ± 46.7  
Statistical analysis   
a vs b vs c                      0.001**
a vs b                  0.001**
a vs c                  0.030*
b vs c                                0.657 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.9 ± 18.3  
FRNS (b) (n=40) 48.9 ± 11.7  
SDNS (c) (n=40) 50.3 ± 14.4  
Statistical analysis   
a vs b vs c                  0.476 ns

a vs b                  0.690 ns

a vs c                  1.000 ns

b vs c                  1.000 ns

ANOVA test was done to measure the level of significance 
among groups and  Bonferroni test between groups.
Table II showing comparison of  lipid profiles among groups 
and between groups during remission of disease. There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in total cholesterol during remission 
of disease but no significant difference between FRNS & 
SDNS.There were significant differences among groups and 
between IFRNS & FRNS and IFRNS & SDNS in triglyceride 
during remission of disease but no significant difference 
between FRNS & SDNS. There were significant differences 
among groups, between IFRNS & FRNS and IFRNS & SDNS 
in LDL during   remission of disease but no significant 
difference between FRNS & SDNS.There were no significant 
differences among groups and between groups in HDL during 
remission of disease.

Table III: Comparative analysis of serum Lipid profile (Mean 
values) during active disease and remission in each group of 
study subjects  (n=40 in each group)

Parameters               p value

Cholesterol (mg/dl)   
• IFRNS  (n=40)         388.9 ± 88.1            194.0 ± 44.0           <0.001***
• FRNS  (n=40)  481.1±108.7           236.8± 48.4            <0.001***
• SDNS  (n=40) 441.2 ± 86.2           230.0 ± 55.7           <0.001***
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present. Thomas  et al26 found inverse correlation between 
serum cholesterol and albumin. Hypoalbuminemia causes 
hyperlipidemia. Mallik et al.27 observed a direct correlation 
between serum albumin and HDL. When albumin was low the 
HDL was also low.
Conclusion:
The present study concluded that hyperlipidemia were associat-
ed with childhood idiopathic nephrotic syndrome during active 
disease. Serum cholesterol, triglyceride and low density 
lipoprotein   were   elevated during active disease. Serum 
cholesterol   became normal after one month of urinary remis-
sion but triglyceride and LDL level remained elevated even 
after one month of urinary remission. Serum cholesterol, 
triglyceride and low density lipoprotein were more elevated in 
FRNS and SDNS during active disease, probably due to 
frequent attack of disease and  use of steroid. High density 
lipoprotein  remained within normal range in both active 
disease and during remission .
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lowering drugs , Patients who do not follow the dietary advice, 
Secondary nephrotic syndrome  like SLE, HSP  etc and those  
parents/patients who refused to participate  were excluded from 
the study.  
The  following  variable  was  noted in the  study group as a. 
Demographic variable: i) Age  and   ii) gender Both male and 
female patients. b. Biochemical varibles: i) Serum Total Choles-
terol (CH) ii) Serum Triglyceride (TG) iii) Serum Low Density 
Lipoprotein (LDL) iv) Serum High Density Lipoprotein (HDL) 
v) Serum Albumin vi) Serum creatinine vii) 24 hours Urinary 
Total protein (UTP) and  clinical type of  nephrotc  syndrome,   
Clinical history was noted including age of onset of 1st attack of 
nephrotic syndrome , duration of disease , number and type of 
relapse. On follow up (after one month of remission) complete 
blood count, urine for routine and microscopic examination, 
serum albumin, spot urinary protein creatinine ratio, serum 
fasting lipid profile, were evaluated during remission of disease. 
After  taking  informed written consent,   6 ml  of  venous blood  
collected from each patient, the sample  divided into two-  sample  
of 3 ml each. One sample for  determining  biochemical parameter 
&   other sample  used to determine  serum lipid profile. The 
patents were followed up after one month of remission. Proper 
dietary history, physical examination and fasting lipid profile was 
done in all group (IFRNS; FRNS and SDNS). After collection, all 
the data were cheeked and edited. Then data were entered into 
computer with the help of software SPSS for windows 
programmed version 16. After frequency run, data were cleaned 
and frequencies were cheeked. An analysis plan was developed 
keeping in view with the objectives of the study. Chi-square, 
paired t-test and ANOVA test was done whenever required. 
Proportion was expressed as percentage and between groups 
comparison of fasting lipid profile was done expressed with p 
value. p value<0.05 was statistically significant. Prior to 
commencement of this  the research,  protocol was approved by 
the Instititional review board (IRB). Study procedure was ellabo-
rated to guardian in easily understandable  local language and 
written consent from guardians  of patient were obtained.
Results: 
A total of 120 children with nephritic syndrome of both male and 
female included in this study. Maximum patients were in age 
groups 5 – 10 years in all three groups. In the present study, most 
of the patients were of 5-10 year (53.2%) age group followed by 
2-5 years age group (30.8%) and more than 10years age group 
25%. Among 120 patients male were 83 (69.2%) and female were 
37 (30.8%). Male female ratio was 2.24 : 1. Male were predomi-
nant than female in each groups. Male female ratios were 2.07:1, 
1.85:1 and 3.0:1 in IFRNS, FRNS and SDNS groups respectively.
Table   I: Comparison of lipid profile ( Mean values)  among 
different groups of study subjects during active disease  (n=40 in 
each group).`

Parameters      Mean ± SD                     p value

Cholesterol (mg/dl)
IFRNS (a) (n=40) 388.9 ± 88.1
FRNS (b) (n=40) 481.1±108.7
SDNS (c) (n=40)     441.2±86.2
Statistical analysis
a vs b vs c                                      <0.001*** 

recognized as a frequent metabolic abnormality in patients with 
nephrotic syndrome, having first been documented in 19177. 
Hyperlipidemia is an important characteristic of idiopathic 
nephrotic syndrome in children. Hyperlipidemia occurs as a 
results of increase hepatic synthesis of lipoprotein due to 
hypoalbuminemia and decreased catabolism of individual lipid 
fraction due to loss of lipoprotein lipase and lipoprotein lipase 
receptor and due to drugs used (steroid, cyclosporine, tacrolim-
us) in the treatment of nephrotic syndrome. Hyperlipidemia is 
usually observed during the active phase of the disease and 
disappear with resolution of proteinuria3. The plasma concentra-
tions of total cholesterol (CH), triglyceride (TG), low density 
lipoprotein (LDL), very low density lipoprotein (VLDL), 
apolipoprotein-b and lipoprotein(a) are increased during active 
phase of the disease. High density lipoprotein (HDL) has been 
reported as low8 , normal   or elevated10 during active disease. 
Persistent hyperlipidemia after remission can be found in 
frequent relapse nephrotic syndrome and steroid resistant 
nephrotic syndrome11 . Elevated plasma lipids are potential risk 
factors for premature atherosclerosis and progression of glomer-
ular injury6. Hyperlipidemia is also responsible for cardiovascu-
lar disease and progressive glomerular damage leading to renal 
failure12. The persistence and severity of lipid changes in serum 
correlates well with the duration and frequency of the relapses, 
even during the remission which leads to increased risk of 
atherosclerosis in later life and the development of progressive 
renal injury13. Hence close monitoring of lipid levels during 
remission of nephrotic syndrome is necessary to select high risk 
patients. The intensity of hyperlipidemia is usually related to the 
severity of proteinuria and hypoalbuminemia14. Hyperlipidemia 
may be possible to control by using lipid lowering drugs15. 
Lipoproteins play an important role in the transport of plasma 
lipids, their increase or alteration in various fractions may be 
responsible for hypercholesterolemia in nephrotic syndrome. In 
addition to these quantitative changes, the lipoprotein composi-
tion is markedly changed, with a higher ratio of cholesterol to 
triglycerides in the (apo-B containing) lipoproteins and an 
increase in the proportion of cholesterol, cholesterol ester, and 
phospholipids compared with proteins.

Materials and Methods:
This is a  Prospective observational  study  conducted in  the 
Department of Paediatric Nephrology, BSMMU, Dhaka from 
December 2014 to December 2015.One hundred twenty(120) 
children  with steroid sensitive  nephrotic  syndrome of both 
sexes  between  age group  of 2-18 years  (both  admitted  and  
attended in the OPD ) were included. During study period 
whose parents agreed to participate(by written informed 
consent ) and who met  the inclusion criteria were enrolled. For 
incidence of disease 80% with 95%  confidence interval & 
precision of 10%, we needed a  sample  size of   345 children. 
Due to financial constrain and short duration of study period 120 
patients were taken in this study.Children  aged 2-18 years of 
both sexes having nephrotic syndrome  of 1st  episode  and  
relapse- Infrequent relapse nephritic syndrome (IFRNS) and 
frequent relapse nephritic syndrome (FRNS). Steroid dependent 
nephritic syndrome(SDNS),Children with Congenital NS (onset 
of nephrotic syndrome < 3 months of age), Children with  
steroid resistant nephrotic syndrome , Children already on lipid 
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Family 

 

Number  Percentage  
DM  12  24  
Hypertension 20  40  
Stroke  7  14  
IHD  11  22  

 

Diagnosis  Number  Percentage  
Stroke  45  90  

TIA  5  10  
Total  50  100  

 

Degree of stenosis (%)  RICA (n=50)  LICA (n=50)  
<50 26 23 
50-69 10 10 
≥ 70 but less than total 
occlusion  

 

10 09 

Total occlusion  04  08 
 

Degree of stenosis 

 

RICA (n=50)  LI CA (n=50)
<50  28  23  
50 -69  10  12  
≥ 70 but less than 

total occlusion  

 

07  08  

Total occlusion  05  07  
 



Table III: Distribution of patients' family history of different 
diseases by group (n=50).

Table IV shows out of 50, number of patients of stroke were 45 
(90%) and TIAs'  were 5 (10%) .

Table IV : Distribution of patients by clinical diagnosis (n = 50)

Table V shows distribution of patients' by diagnosis of carotid 
stenosis by duplex USD. Here maximum cases were diagnosed as 
<50% stenosis of carotid artery (26 cases of right internal carotid 
artery, RICA, 23 cases of Left internal carotid artery, LICA). Out 
of 100 vessels total occlusion was 04 in RICA and 8 in case of 
LICA.
Table V: Distribution of patients by diagnosis of carotid stenosis 
by duplex USD (n=50).

Table VI showed that 50 vessels of RICA was measured by 
DSA and diagnosed 28, 10, 7 and 5 carotid vessels as ≤ 50%, 
50-69%, ≥ 70% but less than total occluded and total occluded 
cases respectively. This study also showed that 50 vessels of 
LICA was measured by DSA and diagnosed 23, 12, 8 and 7 
carotid vessels as ≤ 50%, 50-69%, ≥70% but less than total 
occluded and total occluded cases respectively.

Table VI: Distribution of patients by diagnosis of carotid stenosis 
by DSA  (n=50) 

Discussion:
The mean age of ischemic stroke and TIA was 61 ± 11.42 years. 
Most of the cases belonged to 6th and 7'h decade. Minimum age 
was 50 and maximum was 74 years. This study shows that male 
patients (n-38) out numbers female (n-12) with a ratio of 3.16:1. 
Stroke is a male predominant disease as shown in different 
studies in Bangladesh like khan MRK et al study10 and Hannan 
MA et al study11. They found M: F, 2.75:1 and 2.53:1
Niaz AS et al12 studied on 100 patients of carotid artery stenosis 
in the city of Karachi of Pakistan. Of them 61% were male and 
39% were female and M:F ratio was 1.56:1.
 This study showed that among 50 patients 29 (59%) were 
smoker, 19(38%) were diabetic and 34 (68%) were hyperten-
sive. Khan et al10 studied 162 patients with ischemic stroke and 
it showed HTN (n=95, 58.6%), smoking (n=64, 39.5%) and 
DM (n=52, 32.1%) as associated risk factors. According to 
Anwar Ullah AKM et al13 in review of 100 stroke patients' risk 
factors showed HTN in 65%, smoking in 44%, DM in 21% of 
patients.
Niaz AS et al12 studied over100 patients with ischemic stroke 
and it showed HTN (n=67, 67%), smoking (n=41, 41%) and 
DM (n=31, 31%) as associated risk factors.
An Indian study conducted by Sethi SK et al14 showed that 
among 63 patients 35 (55.5%) were hypertensive, 16 (25%) 
were diabetic and 10 (25%) were smoker.
Out of 50 patients 12 (24%) had a family history of DM. In case 
of HTN, stroke and IHD it was 20 (40%), 7 (14%) and 11 (22%) 
respectively. In khan MRK6 series and Hannan MA7 series, the 
patients with ischemic stroke had a family history of Stroke was 
23% and 26.06% respectively. 
This study shows that out of 100 vessels, significant stenosis 
(>50%) was found in 51 (51%) vessels on colour doppler 
imaging. Chamarth M et al study15 found that 60(40%) vessels, 
out of 150 vessels had significant stenosis (>50%). Fernandes M 
et al16 studied 100 carotid vessels and observed that 47 (47%) 
vessels had significant stenosis (>50%).
This study showed that 50 vessels of RICA was measured by 
DSA and diagnosed 28 (56%), 10 (20%), 7 (14%), 5 (10%) 
carotid vessels as ≤ 50%, 50-69%, ≤ 70% but less than total 
occluded and total occluded cases respectively. 
On the other hand, this study also showed that 50 vessels of 
LICA was measured by DSA and diagnosed 23 (56%), 12 
(24%), 8 (16%), 7 (14%) carotid vessels as ≤ 50%, 50-69%, ≤ 
70% but less than total occluded and total occluded cases 
respectively. 
Dey SK et al17 studied 38 patients of stroke and found 32 
patients as ≤ 70% and 6 cases as ≥ 70% stenosis during measur-
ing RICA by DSA test. They also found 30  patients as ≤ 70% 
and 8 cases as ≤ 70% stenosis during measuring RICA by DSA. 
SF Maroufi et al18 studied 375 cases and he measured  
202(53.8%), 105(28%), 21(5.6%), 20(7.4%), 19(5%) vessels as 
0-15%, 16-49%, 50-69%, 70-99% and 100% stenosis of carotid 
vessels done by DSA. 
HM Silvennoinen et al19 studied 37 stroke patients After 
performing DSA test they found that  4 (5%) carotid arteries 
were occluded, 20 (27%) had a high-grade stenosis 
(70%–99%), and 16 (22%) had a moderate- grade (50%–69%) 
stenosis. There were 16 (22%) mild stenoses (50%) and no 

Evaluation of Carotid Arteries by Digital Subtraction Angiogram (DSA) in Stroke Patients           Ahmed, et al.

2022  Volume 34  Number 02124

Symptomatic Carotid stenosis was studied in the NASCET4 and 
ECST5 trial. Both showed a substantial benefit for surgery in 
patients with a stenosis >70%. In 659 patients with 70% to 90% 
stenosis randomized by NASCET4 study the cumulative risk of 
any ipsilateral stroke at 2 years was 26% in medically treated 
patients and 9% in surgically treated patients. NASCET4 study 
also showed a significant, although less robust benefit for 
patient with 50%-70% stenosis.
The indication for surgical treatment of asymptomatic carotid 
disease have been clarified by the results of the study of ACAS6 
and ACST7. ACAS6 study randomized asymptomatic patients 
with >60% stenosis to medical treatment with aspirin or the 
same medical treatment plus carotid end- arterectomy. The 
surgical group had a risk over five years for ipsilateral stroke of 
5.1% compared to a risk in the medical group of 11%. In both 
ACAS6 and ACST7 study the perioperative complication rate 
was higher in women, perhaps negating any benefit in the 
reduction stroke risk within five years. The natural history of 
asymptomatic stenosis is 2% per year stroke rate while 
symptomatic patient experience 13% per year risk of stroke. 
Patients with either symptomatic stenosis >50% or asymptom-
atic stenosis 70% are presently considered for carotid recanali-
zation done by endarterectomy or stenting. Before doing any of 
the above procedures, diagnosis of site, size and severity of 
extra cranial carotid artery stenosis should be confirmed.
Materials and Methods:
This observational cross-sectional study was carried out on 50 
patients who had symptoms and signs of a stroke or TIAs from 
July 2013 to July 2015 for a period of 2 years. This study was 
done in Department of Neurology in Bangabandhu Sheikh 
Mujib Medical University (BSMMU) and National Institute of 
Nuclear Medicine and Allied Sciences (NINMAS), BSMMU. 
All patients of ischemic stroke and TIAs in outdoor and indoor 
of department of Neurology, BSMMU were enrolled in study 
population. Patients were selected using purposive sampling 
technique without any age, sex, ethnic, or socioeconomic 
discrimination. A detailed history and thorough physical 
examination were carried out on a questionnaire. Risk factors 
such as hypertension, diabetes mellitus, smoking, and ischemic 
heart disease were documented. The patients underwent 
computed tomography (CT) scan study prior to the DSA of 
carotid arteries and findings were documented. Cases with 
history, clinical and CT scan findings consistent with cerebral 
ischemic stroke were included in this study. Patients having 
symptoms suggestive of hemorrhagic stroke, vertebrobasilar 
insufficiency, head injuries, and those having primary and 
metastatic brain tumors were excluded from the study. 
Patients were referred to cardiac cathlab of BSMMU for intra 
arterial DSA performed by two interventional neurologists 
blinded of USD finding. DSA included right and left CCA and 
ICA angiography with a 5 F H1 picard catheter and imaging in 
at least two planes (45° anterior oblique and 90° lateral on both 
side). Two to three angiographic projections were obtained per 
bifurcation during manual injection of 6-10 ml of contrast 
medium. The degree of stenosis was assessed by taking 
compass measurement by means of overhead projection and 
measured by tabulating diameters at the point of the most severe 
narrowing and at the distal non-stenotic segment according to 
the NASCET4 criteria.
Data was collected in a data collection sheet. Diagnostic perfor-

mance test of DSA was done at 50%,  50%-69%, 70%-99%, 
100% cut off point of stenosis of RICA and LICA. 
Prior ethical committee clearance was obtained to conduct this 
study. The collected data were analyzed with the aid of a 
calculator and presented in the form of tables, figures, graphs, 
and diagrams wherever necessary.

Results:
Table I shows among 50 patients 3 patients belonged to age 
group 41-50, 15 patients in 51-60, 27 in 61-70, 05 in > 70 year 
group. Maximum 54 % (n-27) patients were in age group 51-60. 
Minimum age was 50 and maximum was 74 years, with a mean 
of 61 ± 11.42 years. Table 1 also shows among 50 patients 38 
(76%) were male and 12 (24%) were female.

Table I: Distribution of age and gender of patients (n = 50)

Table II shows that out of fifty patients, 34 (68%) were hyper-
tensive whereas 18 (32%) were normotensive and 19 (38%) had 
diabetes mellitus and 31 (62%) were non- diabetic. Table 2 also 
shows 29 (58%) were smoker and 21 (42%) were non-smoker.

Table II: Distribution of the risk factors of carotid artery stenosis 
among patients

Table III shows out of all patients 12 (24%) patients had family 
history of DM. In case of hypertension, stroke and IHD it was 20 
(40%), 7 (14%), 11 (22%) respectively.

stenosis was detected in 17 (23%).
Nederkoorn et al20 study measured total 313 carotid vessels by 
DSA. They calculated 22(7%), 19(6%), 44(14%), 167(53.5%), 
61(19.5%) vessels as 0-29%, 30-49%, 50-69%, 70-99% and 100% 
stenosis of carotid vessels done by DSA.
Conclusion:
Doppler ultrasound of carotid vessels is safe, cheap, less 
sensitive- Specific and accurate than digital subtraction 
angiogram for evaluation of carotid stenosis. With expert hand 
DSA is safe and it is more sensitive, specific and accurate than 
USD. So before endarterectomy or carotid stenting DSA is 
mandatory and doppler USD is supportive to measure extracrani-
al carotid stenosis. 
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Triglyceride (mg/dl)   
• IFRNS  (n=40)        272.0 ± 67.0        126.9 ± 40.8        <0.001***
• FRNS   (n=40)        372.5 ± 147.5      194.2 ± 62.5       <0.001***
• SDNS   (n=40)        331.4 ± 83.2        188.2 ± 56.3        <0.001***

LDL (mg/dl)   
• IFRNS  (n=40)       282.9 ± 88.7        115.8 ± 38.8        <0.001***
• FRNS   (n=40)         353.3 ± 100.5     153.2 ± 43.9        <0.001***
• SDNS   (n=40)        335.4 ± 87.5        141.2 ± 46.7        <0.001***
HDL (mg/dl)   
• IFRNS  (n=40)        52.6 ± 17.0        52.9 ± 18.3         0.923 ns

• FRNS   (n=40)        54.6 ± 17.9        48.9 ± 11.7         0.008**
• SDNS   (n=40)        56.8 ± 12.8         50.3 ± 14.4         0.007**

Paired t test was done to measure the level of significance
Table III shows comparison of lipid profile between active 
disease and remission of disease in each group of study 
subjects.There were significant differences between active 
disease and remission of disease in total cholesterol in each 
group. There were significant differences between active 
disease and remission of disease in triglyceride in each group. 
There were significant differences between active disease and 
remission of disease in LDL in each group.  There were signifi-
cant differences between active disease and remission of disease 
in HDL in FRNS and SDNS groups. 
Table IV: Comparison of mean serum albumin level in relapsing 
nephrotic syndrome during active disease and remission.

IFRNS              16.8 ± 8.8 33.8 ± 5.2        <0.001***
FRNS              15.1 ± 5.5 30.7 ± 4.1                        <0.001***
SDNS               14.5 ± 4.1  34.0 ± 3.8       <0.001***

Paired t test was done to measure the level of significance

Table IV shows   comparison of serum albumin between active 
disease and remission of disease.  The difference between serum 
albumin level during active disease and in remission was highly 
significant (P< 0.001) in each group of relapsing nephrotic 
syndrome. 
Discussion: 
This study analyzed fasting lipid profile of 120 ( 40 in each 
group) children with steroid sensitive idiopathic relapsing 
nephrotic syndrome (NS) during active disease and after one 
month of urinary remission. The current   study showed a male 
predominance with a male to female ratio 2.24:1. In this study, 
male patients were 69%, female 31%. Denison et al were also 
observed male predominance in their studies. Also found   male 
and female ratio 2:114 which was similar to present study.  
Balgopal et al15 and shah et al17  found 2-6 years were common 
age for childhood nephrotic syndrome, 60.6% and 61.7% 

respectively. Hyperlipidemia is an important feature of nephrot-
ic syndrome. Present study showed, significantly raised level of 
total cholesterol during active disease in each study group. 
Among groups which was statistically significant (p<0.001). 
During remission of nephrotic syndrome serum cholesterol 
became normal. Arije et al18 also observed raised  level serum 
cholesterol during active disease. Present study showed there 
was normal serum cholesterol after one month of urinary remis-
sion. Banarejee et al19 found elevated level of cholesterol even  
after remission of disease. In the present study there was signifi-
cantly raised   level of serum triglyceride (TG) during active 
disease in each study group, among groups which was statisti-
cally significant (p<0.001). Matsuda et al20 observed that some 
patients were normo triglyceridemic but others show a moder-
ate hypertriglyceridemic picture which although not uniformly 
expressed. Present study also showed serum triglyceride was 
persistently raised in the study subjects even after one month of 
urinary remission, more in FRNS and SDNS. Zilleurelo et al10 
also observed significantly persistent high level of TG in relaps-
ing nephrotic   syndrome even during remission. Adu E M 21 
also found elevated triglyceride during active disease and 
remained raised after remission of disease (P<0.05). Present 
study also showed low density lipoprotein (LDL) was signifi-
cantly elevated during active disease among study groups and 
remained raised even after one month of urinary remission of 
disease. LDL level was more raised in FRNS and SDNS, which 
was statistically significant among study groups ( p<0.003). 
Metha et al22 studied 22 cases of nephrotic syndrome and 
observed LDL level was elevated in 100% cases during active 
disease and remission. Chowdhury et al23 studied 25 cases of 
nephrotic syndrome reported that 96% cases had elevated level 
of cholesterol, 100% had raised LDL level. Present study 
showed mean serum high density lipoprotein (HDL) was within 
normal range during active disease and during remission in the 
study groups. All study subjects were on steroid therapy during 
remission. In this study, we can not evaluate  hyperlipidemia  
whether due to disease  or steroid. Alexander et al24 found that 
HDL was low in nephrotic syndrome and Appel et al12 and 
Joven et al.25 observed normal level of HDL during active 
disease and remission of disease. Hypoalbuminemia is an 
important finding of idiopathic relapsing   nephrotic syndrome 
in children due to loss of albumin in the urine.  Albumin   level  
decreases  during active disease and increases during remission 
of disease. In the present study, there was an inverse correlation 
between albumin and cholesterol, triglyceride and low density 
lipoprotein. Present study showed, there was significant 
difference of serum albumin in each group of study subjects 
during active and remission ( p<0.001). Thomas  et al26 found no 
correlation between the development of hyperlipidemia and   
hypoalbuminemia   and  postulated that the severity of hyperlip-
idemia is related to the amount of nephrotic kidney tissue 

Parameters     Mean ± SD               p value                  
   
a vs b                               <0.001***  
a vs c                                  0.046 *   
b vs c                                 0.169 ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 272.0 ± 67.0
FRNS (b) (n=40) 372.5 ± 147.5
SDNS (c) (n=40) 331.4 ± 83.2
Statistical analysis   
a vs b vs c                                               <0.001***
a vs b                                <0.001***
a vs c                                .039*
b vs c                                 .248 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 282.9 ± 88.7   
FRNS (b) (n=40) 353.3 ± 100.5   
SDNS (c) (n=40) 335.4 ± 87.5
Statistical analysis   
a vs b vs c                  0.003**
a vs b                     0.003**
a vs c                   0.038*
b vs c                    1.000 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.6 ± 17.0   
FRNS (b) (n=40) 54.6 ± 17.9   
SDNS (c) (n=40) 56.8 ± 12.8   
Statistical analysis   
a vs b vs c                  .505 ns

a vs b                                          1.000 ns

a vs c                                 0.730 ns

b vs c                                 1.000 ns

ANOVA test was done to measure the level of significance 
among groups and Bonferroni test between groups.
Table I showing comparison of lipid profiles among  groups and 
between groups during active disease. There were significant 
differences among groups and between IFRNS & FRNS and 
IFRNS & SDNS in total cholesterol during active disease but no 
significant difference between FRNS & SDNS.There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in triglyceride during active disease 
but no significant difference between FRNS & SDNS.  There 
were significant differences among groups, between IFRNS & 
FRNS and IFRNS & SDNS in LDL during active disease but no 
significant difference between FRNS & SDNS.  There were no 
significant differences among groups and between groups in 
HDL during active disease.
Table II: Comparison of lipid profile (Mean values) among study 
groups during remission (n=40 in each group).

Parameters       Mean ± SD  p value
Cholesterol (mg/dl)   
IFRNS (a) (n=40) 194.0 ± 44.0  
FRNS (b) (n=40) 236.8± 48.4  
SDNS (c) (n=40) 230.0 ± 55.7  
Statistical analysis   
a vs b vs c                 <0.001***
a vs b      0.001**

 
Parameters     Mean ± SD               p value

a vs c                          0.005**
b vs c                  1.000ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 126.9 ± 40.8  
FRNS (b) (n=40) 194.2 ± 62.5  
SDNS (c) (n=40) 188.2 ± 56.3  
Statistical analysis   
a vs b vs c                    <0.001***
a vs b                              <0.001***
a vs c                              <0.001***
b vs c                   1.000 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 115.8 ± 38.8  
FRNS (b) (n=40) 153.2 ± 43.9  
SDNS (c) (n=40) 141.2 ± 46.7  
Statistical analysis   
a vs b vs c                      0.001**
a vs b                  0.001**
a vs c                  0.030*
b vs c                                0.657 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.9 ± 18.3  
FRNS (b) (n=40) 48.9 ± 11.7  
SDNS (c) (n=40) 50.3 ± 14.4  
Statistical analysis   
a vs b vs c                  0.476 ns

a vs b                  0.690 ns

a vs c                  1.000 ns

b vs c                  1.000 ns

ANOVA test was done to measure the level of significance 
among groups and  Bonferroni test between groups.
Table II showing comparison of  lipid profiles among groups 
and between groups during remission of disease. There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in total cholesterol during remission 
of disease but no significant difference between FRNS & 
SDNS.There were significant differences among groups and 
between IFRNS & FRNS and IFRNS & SDNS in triglyceride 
during remission of disease but no significant difference 
between FRNS & SDNS. There were significant differences 
among groups, between IFRNS & FRNS and IFRNS & SDNS 
in LDL during   remission of disease but no significant 
difference between FRNS & SDNS.There were no significant 
differences among groups and between groups in HDL during 
remission of disease.

Table III: Comparative analysis of serum Lipid profile (Mean 
values) during active disease and remission in each group of 
study subjects  (n=40 in each group)

Parameters               p value

Cholesterol (mg/dl)   
• IFRNS  (n=40)         388.9 ± 88.1            194.0 ± 44.0           <0.001***
• FRNS  (n=40)  481.1±108.7           236.8± 48.4            <0.001***
• SDNS  (n=40) 441.2 ± 86.2           230.0 ± 55.7           <0.001***
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present. Thomas  et al26 found inverse correlation between 
serum cholesterol and albumin. Hypoalbuminemia causes 
hyperlipidemia. Mallik et al.27 observed a direct correlation 
between serum albumin and HDL. When albumin was low the 
HDL was also low.
Conclusion:
The present study concluded that hyperlipidemia were associat-
ed with childhood idiopathic nephrotic syndrome during active 
disease. Serum cholesterol, triglyceride and low density 
lipoprotein   were   elevated during active disease. Serum 
cholesterol   became normal after one month of urinary remis-
sion but triglyceride and LDL level remained elevated even 
after one month of urinary remission. Serum cholesterol, 
triglyceride and low density lipoprotein were more elevated in 
FRNS and SDNS during active disease, probably due to 
frequent attack of disease and  use of steroid. High density 
lipoprotein  remained within normal range in both active 
disease and during remission .
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lowering drugs , Patients who do not follow the dietary advice, 
Secondary nephrotic syndrome  like SLE, HSP  etc and those  
parents/patients who refused to participate  were excluded from 
the study.  
The  following  variable  was  noted in the  study group as a. 
Demographic variable: i) Age  and   ii) gender Both male and 
female patients. b. Biochemical varibles: i) Serum Total Choles-
terol (CH) ii) Serum Triglyceride (TG) iii) Serum Low Density 
Lipoprotein (LDL) iv) Serum High Density Lipoprotein (HDL) 
v) Serum Albumin vi) Serum creatinine vii) 24 hours Urinary 
Total protein (UTP) and  clinical type of  nephrotc  syndrome,   
Clinical history was noted including age of onset of 1st attack of 
nephrotic syndrome , duration of disease , number and type of 
relapse. On follow up (after one month of remission) complete 
blood count, urine for routine and microscopic examination, 
serum albumin, spot urinary protein creatinine ratio, serum 
fasting lipid profile, were evaluated during remission of disease. 
After  taking  informed written consent,   6 ml  of  venous blood  
collected from each patient, the sample  divided into two-  sample  
of 3 ml each. One sample for  determining  biochemical parameter 
&   other sample  used to determine  serum lipid profile. The 
patents were followed up after one month of remission. Proper 
dietary history, physical examination and fasting lipid profile was 
done in all group (IFRNS; FRNS and SDNS). After collection, all 
the data were cheeked and edited. Then data were entered into 
computer with the help of software SPSS for windows 
programmed version 16. After frequency run, data were cleaned 
and frequencies were cheeked. An analysis plan was developed 
keeping in view with the objectives of the study. Chi-square, 
paired t-test and ANOVA test was done whenever required. 
Proportion was expressed as percentage and between groups 
comparison of fasting lipid profile was done expressed with p 
value. p value<0.05 was statistically significant. Prior to 
commencement of this  the research,  protocol was approved by 
the Instititional review board (IRB). Study procedure was ellabo-
rated to guardian in easily understandable  local language and 
written consent from guardians  of patient were obtained.
Results: 
A total of 120 children with nephritic syndrome of both male and 
female included in this study. Maximum patients were in age 
groups 5 – 10 years in all three groups. In the present study, most 
of the patients were of 5-10 year (53.2%) age group followed by 
2-5 years age group (30.8%) and more than 10years age group 
25%. Among 120 patients male were 83 (69.2%) and female were 
37 (30.8%). Male female ratio was 2.24 : 1. Male were predomi-
nant than female in each groups. Male female ratios were 2.07:1, 
1.85:1 and 3.0:1 in IFRNS, FRNS and SDNS groups respectively.
Table   I: Comparison of lipid profile ( Mean values)  among 
different groups of study subjects during active disease  (n=40 in 
each group).`

Parameters      Mean ± SD                     p value

Cholesterol (mg/dl)
IFRNS (a) (n=40) 388.9 ± 88.1
FRNS (b) (n=40) 481.1±108.7
SDNS (c) (n=40)     441.2±86.2
Statistical analysis
a vs b vs c                                      <0.001*** 

recognized as a frequent metabolic abnormality in patients with 
nephrotic syndrome, having first been documented in 19177. 
Hyperlipidemia is an important characteristic of idiopathic 
nephrotic syndrome in children. Hyperlipidemia occurs as a 
results of increase hepatic synthesis of lipoprotein due to 
hypoalbuminemia and decreased catabolism of individual lipid 
fraction due to loss of lipoprotein lipase and lipoprotein lipase 
receptor and due to drugs used (steroid, cyclosporine, tacrolim-
us) in the treatment of nephrotic syndrome. Hyperlipidemia is 
usually observed during the active phase of the disease and 
disappear with resolution of proteinuria3. The plasma concentra-
tions of total cholesterol (CH), triglyceride (TG), low density 
lipoprotein (LDL), very low density lipoprotein (VLDL), 
apolipoprotein-b and lipoprotein(a) are increased during active 
phase of the disease. High density lipoprotein (HDL) has been 
reported as low8 , normal   or elevated10 during active disease. 
Persistent hyperlipidemia after remission can be found in 
frequent relapse nephrotic syndrome and steroid resistant 
nephrotic syndrome11 . Elevated plasma lipids are potential risk 
factors for premature atherosclerosis and progression of glomer-
ular injury6. Hyperlipidemia is also responsible for cardiovascu-
lar disease and progressive glomerular damage leading to renal 
failure12. The persistence and severity of lipid changes in serum 
correlates well with the duration and frequency of the relapses, 
even during the remission which leads to increased risk of 
atherosclerosis in later life and the development of progressive 
renal injury13. Hence close monitoring of lipid levels during 
remission of nephrotic syndrome is necessary to select high risk 
patients. The intensity of hyperlipidemia is usually related to the 
severity of proteinuria and hypoalbuminemia14. Hyperlipidemia 
may be possible to control by using lipid lowering drugs15. 
Lipoproteins play an important role in the transport of plasma 
lipids, their increase or alteration in various fractions may be 
responsible for hypercholesterolemia in nephrotic syndrome. In 
addition to these quantitative changes, the lipoprotein composi-
tion is markedly changed, with a higher ratio of cholesterol to 
triglycerides in the (apo-B containing) lipoproteins and an 
increase in the proportion of cholesterol, cholesterol ester, and 
phospholipids compared with proteins.

Materials and Methods:
This is a  Prospective observational  study  conducted in  the 
Department of Paediatric Nephrology, BSMMU, Dhaka from 
December 2014 to December 2015.One hundred twenty(120) 
children  with steroid sensitive  nephrotic  syndrome of both 
sexes  between  age group  of 2-18 years  (both  admitted  and  
attended in the OPD ) were included. During study period 
whose parents agreed to participate(by written informed 
consent ) and who met  the inclusion criteria were enrolled. For 
incidence of disease 80% with 95%  confidence interval & 
precision of 10%, we needed a  sample  size of   345 children. 
Due to financial constrain and short duration of study period 120 
patients were taken in this study.Children  aged 2-18 years of 
both sexes having nephrotic syndrome  of 1st  episode  and  
relapse- Infrequent relapse nephritic syndrome (IFRNS) and 
frequent relapse nephritic syndrome (FRNS). Steroid dependent 
nephritic syndrome(SDNS),Children with Congenital NS (onset 
of nephrotic syndrome < 3 months of age), Children with  
steroid resistant nephrotic syndrome , Children already on lipid 
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