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Abstract
Introduction: Combination of thyroxine with vitamin B12 can improve the motor nerve conduction study of ulnar nerve 
in newly diagnosed hypothyroid female. Objectives:To observe the combined effects of thyroxine with vitamin B12 on 
motor nerve conduction study of ulnar nerve of newly diagnosed hypothyroid female Materials and Methods: This 
prospective interventional study was carried out in the Department of Physiology, Sir Salimullah Medical College 
(SSMC) between July’ 2015 to June’ 2016 on 40 newly diagnosed hypothyroid female. Among them, 20 hypothyroid 
patients received only thyroxine (HT-T4 ) and another 20 hypothyroid patients received combined therapy of thyroxine 
with vitamin B12 (HT-C) for 90 consecutive days. Motor 2 nerve conduction study of ulnar nerve was studied to 
observe the electrophysiological status and vitamin B12 level was also estimated to observe its level by using standard 
method. The statistical analysis was done by ANOVA test, paired, independent sample ‘t’ test and Chi-square (χ 2 ) test 
as applicable. Results: In this study, latency was significantly decreased, amplitude and NCV were significantly 
increased in motor functions of ulnar nerve of hypothyroid patients after 90 days supplementation of combined 
therapy of thyroxine with vitamin B12 in comparison to those of their pre-supplemented state and also to those of 
patients with only thyroxine treatment. Conclusion: The combination of thyroxine with vitamin B12 can reduce the 
symptoms of hypothyroid neuropathy and accelerate the nerve conduction velocity of motor functions of ulnar nerve 
more efficiently than the treatment with thyroxine alone.
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Introduction:
Hypothyroidism is a clinical condition resulting from reduced circulat-
ing levels of free thyroxine (FT4) and triiodothyronine (FT3)1 . Howev-
er, the thyroid hormones increase the metabolic activities of almost all 
tissues of the body. The basal metabolic rate can increase 60 to 100 
percent above normal when large amount of hormones are secrected2. 
The thyroid gland is not essential for life, but its absence or hypo 
function during fetal and neonatal life results in severe mental retarda-
tion and dwarfism3.
The prevalence of primary hypothyroidism is 10/1000 but increases to 
50/1000 if patients with sub-clinical hypothyroidism (normal FT4, 
raised TSH) are included and the female: male ratio is approximately 
6:14. 
However, Hypothyroidism might be reversible at early stages; on the 
other hand irreversible cases might have longer duration of diseases or 
might present etiologies other than hypothyroidism. Long term 
accumulation of mucinous tissue is the possible cause of irreversibility 5.
In hypothyroidism, delayed distal latencies with lower nerve conduc-
tion velocities were observed in median and ulnar nerves for both 
motor and sensory conduction, in peroneal nerves for motor conduction 
and in sural nerve for sensory conduction in nerve conduction study by
using electromylogram machine 6 . Majority of the hypothyroid female 
patients with a diagnosis of polyneuropathy had electrophysiological 
evidence of prominent sensory neuropathy involving the median 
nerve7.
Most of the hypothyroid patients complain some sensory symptoms 
like tingling sensation, numbness, paraesthesia, burning pain and some 

motor symptoms like weakness, muscle fatigability, 
stiffness and cramp 8. Again, decreased tendon reflexes, 
decreased muscle strength, positive Phalen’s test and 
Tinel’s sign at the wrist (test for clinical diagnosis of carpal 
tunnel syndrome) were also found in some hypothyrpod 
female 9. Some investigator revealed that, sensory and 
motor sign/symptoms such as tingling sensation, numb-
ness, loss of vibration, pain, decreased muscle strength and 
delayed tendon reflexes were still persisted in hypothyroid 
patients even after 1 year of thyroxine replacement therapy 10. 
However, For clinical diagnosis of peripheral neuropathy, 
elicitation of reflexes, assessment of strength of major 
muscle groups on both side to evaluating motor system and 
fine/crude touch, two point discrimination test, pin prick, 
vibration sense to evaluating sensory system were observed 
in some study and they found the significant alteration in 
maximum newly diagnosed hypothyroid patients 9. After 
thyroxine therapy, the central and peripheral nerve conduc-
tion velocities returned to normal limits, whereas the 
abnormalities in amplitude were still persisted 11. In a 
follow-up study, some researchers demonstrated that 
abnormalities related to entrapment neuropathy and 
polyneuropathy in hypothyroid patients can be reversed 
within 3 months of thyroid hormone replacement therapy. 
But the researchers also found that, 13.8% of the patients 
still had carpal tunnel syndrome after 3 months of thyroxine 
replacement therapy and were subjected to surgical decom-
pression 7 .
Materials and Methods:
The present interventional study was carried out in the 
Department of Physiology, SSMC, Dhaka from 1st July 
2015 to 30th June 2016. In this study, 40 newly diagnosed 
hypothyroid female patients with abnormal nerve conduc-
tion parameters (delayed distal latency, decreased ampli-
tude and NCV) of motor functions of ulnar nerve, age 
ranged from 20-45 years were selected. All the study 
subjects were selected from out patients department of 
SSMC and BSMMU belonged to middle socioeconomic 
status. Subjects with hypertension, diabetic Mellitus, heart 
disease, kidney disease, hyperthyroidism, past history  of 
neuropathy or neuromuscular diseases, use of drugs known 
to cause neuropathy or myopathy, malignancy or other 
serious diseases, pregnancy or lactation, history of gastric 
or ileal resection were excluded from the study. Among 
them, 20 hypothyroid patients(HT-T4b) received only 
thyroxine at a dose of 50 µg per day for 3 wks, 100 µg per 
day for the next 3 wks and finally to a maintenance dose of 
150 µg per day for the remaining day of the study period 
(upto day-90). Another, 20 hypothyroid patients (HT-Cb) 
received combined therapy of thyroxine (as above 
mentioned dose) with vitamin B12 (500µg 8 hourly orally) 
for 90 consecutive days. All the patients were studied two 
times; on day 1 and on day 90. Furthermore, 20 euthyroid 
female subjects (ET) with normal electrophysiological 
status were taken for comparison and were studied only on 
day 1.

Results:
In this study, the mean (±SD) serum TSH level was higher 
and FT4, FT3 and vitamin B12 levels were significantly lower 
in group HT-T4b and HT-Cb in the comparison to those of 
group ET. Whereas, the levels were almost similar and 
differences were not significant between group HT-T4b and 
HT-Cb (Table-I). Again, TSH level was decreased, whereas 
FT4 and FT3 levels were increased in group HT-T4a and 
HT-Ca in comparison to those of group HT-T4b and HT-Cb 
respectively and vitamin B12 level was increased only in 
group HT-Ca in comparison to that of group HT-Cb and 
HT-T4b respectively(Table-I). However, FT4 level was 
almost similar and the difference was not significant 
between groups HT-T4a vs HT-Ca, ET vs HT-T4a and ET vs 
HT-Ca. Again, TSH level was lower, whereas FT3 level was 
significantly (P<0.05) higher in group HT-T4a and HT-Ca in 
comparison to those of group ET (Table-I).But, these levels 
were almost similar and the differences were not significant 
between groups HT-T4a vs HT-Ca.  Again, Vitamin B12 level 
was reached towards the level of group ET, though this 
level still showed  difference between ET vs HT-Ca 
(Table-I). In this study, the U d latency was significantly 
(p<0.01) higher whereas, U amplitude and UNCV were 
significantly (p<0.001) lower in group HT-T4b and HT-Cb 
when compared to those of group ET. However, these 
levels were almost similar and the differences were not 
statistically significant between group HT-T4b and group 
HT-Cb (Table-II). Again, U d latency was significantly 
(p<0.01) decreased and U amplitude was significantly 
(p<0.01) increased in group HT-T4a and HT-Ca in compari-
son to those of HT-T4b and HT-Cb respectively. However, 
these levels in group HT-T4a and HT-Ca projected towards 
the levels of group ET, though the differences among them 
were still statistically significant (p<0.05, p<0.01).Where-
as, these levels were almost similar and the differences 
were not statistically significant between HT-T4a and HT-Ca 
(Table-II). Moreover, UNCV was significantly (p<0.01) 
increased in group HT-Ca when compared to that of groups 
HT-Cb and T4a. However, this level in group HT-T4a project-
ed towards the level of group ET, though the differences 
between ET vs HT-Ca was still statistically significant 
(p<0.05)(Table-II).
Table I: Serum Thyroid Stimulating Hormone (TSH), free 
Thyroxine (FT4), free Triiodothyronin (FT3), and Vitamin 
B12 levels in different groups (n=60)
 

Data were expressed as mean ± SD. Figures in parentheses 
indicate ranges.
Group ET: euthyroid subjects 
Group HT: hypothyroid patient (HT-T4b: before treatment 
with thyroxine , HT-T4a: after treatment with thyroxine , 
HT-Cb: before treatment with thyroxine and vitamin B12 , 
HT- Ca: after treatment with thyroxine and vitamin B12 ).
Table II: Nerve conduction parameters for motor function 
of ulnar nerve in different groups (n=60)

Statistical analysis

Data were expressed as mean ± SD. For statistical analysis, 
one way ANOVA, paired ‘t’ test and independent sample ‘t 
‘ test were done. Figures in parentheses indicate ranges.
Group A: euthyroid subjects 
Group B: hypothyroid patients
     B1b: before treatment with thyroxine         
     B1a: after treatment with thyroxine                                       
     B2b: before treatment with thyroxine and vitamin B12                                
     B2a: after treatment with thyroxine and vitamin B12

        
***= Significant at P<0.00 **= Significant at P<0.01 *= 
Significant at P<0.05     
ns = not significant  n= total number of subjects
U d latency=Ulnar Distal Latency, U Amplitude=Ulnar 
Amplitude, UNCV=Ulnar Nerve Conduction Velocity 
 Discussion:
In the present study, the mean (±SD) serum TSH level was 
higher and FT4 and FT3 levels were  lower in both groups of 
hypothyroid female in the comparison to those of ET group. 
However, after supplementation, TSH level was decreased, 
whereas FT4 and FT3 levels were increased in both groups 
of HT female patients on day 90 in comparison to those of 
their pre-supplemented states on day 1. However, these 
levels were almost similar and the differences were not 
significant between these two groups on day 90. Again, FT4 
level reached to the level of ET group after 90 days supple-

mentation with combined therapy of thyroxine along with 
vitamin B12. 
Electrophysiological Status: 
Motor function of ulnar nerve:
In this study, the mean distal latency of ulnar nerves (U d 
latency) was significantly decreased (p<0.001) and ulnar 
amplitude (U amplitude) and nerve conduction velocity 
(UNCV) were significantly (p<0.01) increased in newly 
diagnosed HT female patients after supplementation with 
combined therapy of thyroxine along with vitamin B12 in 
comparison to those of their pre-supplemented state 
(HT-Cb) and also of only thyroxine group (HT-T4b). Again, 
significant decreased value of U d latency and significant 
increased value of U amplitude with no significant change 
of UNCV were observed in only thyroxine group (HT-T4a) 
in comparison to those of their presupplemented state 
(HT-T4b).  Almost similar type of findings was observed by 
some others researchers in pateints who suffered from 
uremic neuropathy and supplemented with only vitamin 
B12 for 6 months19. Different investigators have suggested 
some mechanism responsible for defective motor nerve 
conduction in HT patients. The mechanism involved in the 
development of neuropathy in hypothyroidism still remains 
unclear. Some investigator suggested that the weight gain 
in HT may be the contributory factors for the nerve conduc-
tion abnormalities12. The increased body weight and BMI in 
HT might be due to accumulation of mucopolysaccharide, 
hyaluronic acid and chondroitin sulphate in the interstitial 
spaces which, because of their hydrophilic nature retain 
water along with them resulting in weight gain4. In 
addition, decreased rate of basal metabolism also causes 
increased body weight in HT2. On the other hand, an 
overall slowness in all metabolic pathways is seen in HT. 
Due to the reduction of the carbohydrate metabolism, 
glycosaminoglycan cannot be broken down; instead 
accumulate in the entrapment regions leading to entrap-
ment neuropathy13. HT produces alteration of fluid balance 
and peripheral tissue edema, which may lead to carpal 
tunnel syndrome (CTS) development14. It has been suggest-
ed that CTS in hypothyroidism develops as a result of the 
mucinous infiltration in the perineurium and endoneurium 
of median nerve. The increased pressure as results of this 
infiltration is transferred to the median nerve and causes 
focal demyelination15, 20. However, long term accumulation 
of mucinous tissue is a possible cause of irreversibility of 
CTS to replacement theraphy5. Again, the cause of irrevers-
ibility to replacement therapy in hypothyroid patients may 
be related to duration and severity of illness and also to 
treatment regimens5.Moreover, some researchers also 
explained that, deposition of glycosaminoglycan in nerves 
and soft tissues surrounding them with resultant axonal 
degeneration and segmental demyelination forms the 
pathological basis of alteration in peripheral nerve function 
in thyroid hormone deficiency16. HT may affect the multi-
ple peripheral nerves of our body. Depresses the gene 
activation for synthesis of myelin basic protein, required for 
myelination thereby causes impairment of nerve conduc-
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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***

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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motor symptoms like weakness, muscle fatigability, 
stiffness and cramp 8. Again, decreased tendon reflexes, 
decreased muscle strength, positive Phalen’s test and 
Tinel’s sign at the wrist (test for clinical diagnosis of carpal 
tunnel syndrome) were also found in some hypothyrpod 
female 9. Some investigator revealed that, sensory and 
motor sign/symptoms such as tingling sensation, numb-
ness, loss of vibration, pain, decreased muscle strength and 
delayed tendon reflexes were still persisted in hypothyroid 
patients even after 1 year of thyroxine replacement therapy 10. 
However, For clinical diagnosis of peripheral neuropathy, 
elicitation of reflexes, assessment of strength of major 
muscle groups on both side to evaluating motor system and 
fine/crude touch, two point discrimination test, pin prick, 
vibration sense to evaluating sensory system were observed 
in some study and they found the significant alteration in 
maximum newly diagnosed hypothyroid patients 9. After 
thyroxine therapy, the central and peripheral nerve conduc-
tion velocities returned to normal limits, whereas the 
abnormalities in amplitude were still persisted 11. In a 
follow-up study, some researchers demonstrated that 
abnormalities related to entrapment neuropathy and 
polyneuropathy in hypothyroid patients can be reversed 
within 3 months of thyroid hormone replacement therapy. 
But the researchers also found that, 13.8% of the patients 
still had carpal tunnel syndrome after 3 months of thyroxine 
replacement therapy and were subjected to surgical decom-
pression 7 .
Materials and Methods:
The present interventional study was carried out in the 
Department of Physiology, SSMC, Dhaka from 1st July 
2015 to 30th June 2016. In this study, 40 newly diagnosed 
hypothyroid female patients with abnormal nerve conduc-
tion parameters (delayed distal latency, decreased ampli-
tude and NCV) of motor functions of ulnar nerve, age 
ranged from 20-45 years were selected. All the study 
subjects were selected from out patients department of 
SSMC and BSMMU belonged to middle socioeconomic 
status. Subjects with hypertension, diabetic Mellitus, heart 
disease, kidney disease, hyperthyroidism, past history  of 
neuropathy or neuromuscular diseases, use of drugs known 
to cause neuropathy or myopathy, malignancy or other 
serious diseases, pregnancy or lactation, history of gastric 
or ileal resection were excluded from the study. Among 
them, 20 hypothyroid patients(HT-T4b) received only 
thyroxine at a dose of 50 µg per day for 3 wks, 100 µg per 
day for the next 3 wks and finally to a maintenance dose of 
150 µg per day for the remaining day of the study period 
(upto day-90). Another, 20 hypothyroid patients (HT-Cb) 
received combined therapy of thyroxine (as above 
mentioned dose) with vitamin B12 (500µg 8 hourly orally) 
for 90 consecutive days. All the patients were studied two 
times; on day 1 and on day 90. Furthermore, 20 euthyroid 
female subjects (ET) with normal electrophysiological 
status were taken for comparison and were studied only on 
day 1.

Results:
In this study, the mean (±SD) serum TSH level was higher 
and FT4, FT3 and vitamin B12 levels were significantly lower 
in group HT-T4b and HT-Cb in the comparison to those of 
group ET. Whereas, the levels were almost similar and 
differences were not significant between group HT-T4b and 
HT-Cb (Table-I). Again, TSH level was decreased, whereas 
FT4 and FT3 levels were increased in group HT-T4a and 
HT-Ca in comparison to those of group HT-T4b and HT-Cb 
respectively and vitamin B12 level was increased only in 
group HT-Ca in comparison to that of group HT-Cb and 
HT-T4b respectively(Table-I). However, FT4 level was 
almost similar and the difference was not significant 
between groups HT-T4a vs HT-Ca, ET vs HT-T4a and ET vs 
HT-Ca. Again, TSH level was lower, whereas FT3 level was 
significantly (P<0.05) higher in group HT-T4a and HT-Ca in 
comparison to those of group ET (Table-I).But, these levels 
were almost similar and the differences were not significant 
between groups HT-T4a vs HT-Ca.  Again, Vitamin B12 level 
was reached towards the level of group ET, though this 
level still showed  difference between ET vs HT-Ca 
(Table-I). In this study, the U d latency was significantly 
(p<0.01) higher whereas, U amplitude and UNCV were 
significantly (p<0.001) lower in group HT-T4b and HT-Cb 
when compared to those of group ET. However, these 
levels were almost similar and the differences were not 
statistically significant between group HT-T4b and group 
HT-Cb (Table-II). Again, U d latency was significantly 
(p<0.01) decreased and U amplitude was significantly 
(p<0.01) increased in group HT-T4a and HT-Ca in compari-
son to those of HT-T4b and HT-Cb respectively. However, 
these levels in group HT-T4a and HT-Ca projected towards 
the levels of group ET, though the differences among them 
were still statistically significant (p<0.05, p<0.01).Where-
as, these levels were almost similar and the differences 
were not statistically significant between HT-T4a and HT-Ca 
(Table-II). Moreover, UNCV was significantly (p<0.01) 
increased in group HT-Ca when compared to that of groups 
HT-Cb and T4a. However, this level in group HT-T4a project-
ed towards the level of group ET, though the differences 
between ET vs HT-Ca was still statistically significant 
(p<0.05)(Table-II).
Table I: Serum Thyroid Stimulating Hormone (TSH), free 
Thyroxine (FT4), free Triiodothyronin (FT3), and Vitamin 
B12 levels in different groups (n=60)
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Data were expressed as mean ± SD. Figures in parentheses 
indicate ranges.
Group ET: euthyroid subjects 
Group HT: hypothyroid patient (HT-T4b: before treatment 
with thyroxine , HT-T4a: after treatment with thyroxine , 
HT-Cb: before treatment with thyroxine and vitamin B12 , 
HT- Ca: after treatment with thyroxine and vitamin B12 ).
Table II: Nerve conduction parameters for motor function 
of ulnar nerve in different groups (n=60)

Statistical analysis

Data were expressed as mean ± SD. For statistical analysis, 
one way ANOVA, paired ‘t’ test and independent sample ‘t 
‘ test were done. Figures in parentheses indicate ranges.
Group A: euthyroid subjects 
Group B: hypothyroid patients
     B1b: before treatment with thyroxine         
     B1a: after treatment with thyroxine                                       
     B2b: before treatment with thyroxine and vitamin B12                                
     B2a: after treatment with thyroxine and vitamin B12

        
***= Significant at P<0.00 **= Significant at P<0.01 *= 
Significant at P<0.05     
ns = not significant  n= total number of subjects
U d latency=Ulnar Distal Latency, U Amplitude=Ulnar 
Amplitude, UNCV=Ulnar Nerve Conduction Velocity 
 Discussion:
In the present study, the mean (±SD) serum TSH level was 
higher and FT4 and FT3 levels were  lower in both groups of 
hypothyroid female in the comparison to those of ET group. 
However, after supplementation, TSH level was decreased, 
whereas FT4 and FT3 levels were increased in both groups 
of HT female patients on day 90 in comparison to those of 
their pre-supplemented states on day 1. However, these 
levels were almost similar and the differences were not 
significant between these two groups on day 90. Again, FT4 
level reached to the level of ET group after 90 days supple-

mentation with combined therapy of thyroxine along with 
vitamin B12. 
Electrophysiological Status: 
Motor function of ulnar nerve:
In this study, the mean distal latency of ulnar nerves (U d 
latency) was significantly decreased (p<0.001) and ulnar 
amplitude (U amplitude) and nerve conduction velocity 
(UNCV) were significantly (p<0.01) increased in newly 
diagnosed HT female patients after supplementation with 
combined therapy of thyroxine along with vitamin B12 in 
comparison to those of their pre-supplemented state 
(HT-Cb) and also of only thyroxine group (HT-T4b). Again, 
significant decreased value of U d latency and significant 
increased value of U amplitude with no significant change 
of UNCV were observed in only thyroxine group (HT-T4a) 
in comparison to those of their presupplemented state 
(HT-T4b).  Almost similar type of findings was observed by 
some others researchers in pateints who suffered from 
uremic neuropathy and supplemented with only vitamin 
B12 for 6 months19. Different investigators have suggested 
some mechanism responsible for defective motor nerve 
conduction in HT patients. The mechanism involved in the 
development of neuropathy in hypothyroidism still remains 
unclear. Some investigator suggested that the weight gain 
in HT may be the contributory factors for the nerve conduc-
tion abnormalities12. The increased body weight and BMI in 
HT might be due to accumulation of mucopolysaccharide, 
hyaluronic acid and chondroitin sulphate in the interstitial 
spaces which, because of their hydrophilic nature retain 
water along with them resulting in weight gain4. In 
addition, decreased rate of basal metabolism also causes 
increased body weight in HT2. On the other hand, an 
overall slowness in all metabolic pathways is seen in HT. 
Due to the reduction of the carbohydrate metabolism, 
glycosaminoglycan cannot be broken down; instead 
accumulate in the entrapment regions leading to entrap-
ment neuropathy13. HT produces alteration of fluid balance 
and peripheral tissue edema, which may lead to carpal 
tunnel syndrome (CTS) development14. It has been suggest-
ed that CTS in hypothyroidism develops as a result of the 
mucinous infiltration in the perineurium and endoneurium 
of median nerve. The increased pressure as results of this 
infiltration is transferred to the median nerve and causes 
focal demyelination15, 20. However, long term accumulation 
of mucinous tissue is a possible cause of irreversibility of 
CTS to replacement theraphy5. Again, the cause of irrevers-
ibility to replacement therapy in hypothyroid patients may 
be related to duration and severity of illness and also to 
treatment regimens5.Moreover, some researchers also 
explained that, deposition of glycosaminoglycan in nerves 
and soft tissues surrounding them with resultant axonal 
degeneration and segmental demyelination forms the 
pathological basis of alteration in peripheral nerve function 
in thyroid hormone deficiency16. HT may affect the multi-
ple peripheral nerves of our body. Depresses the gene 
activation for synthesis of myelin basic protein, required for 
myelination thereby causes impairment of nerve conduc-

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 

PMid:19468931 
24. Alexander, JH, Schapel, GJ. and Edwards, KD 1974 , 
"Increased incidence of coronary heart disease associated with 
combined elevation of serum triglyceride and cholesterol 
concentrations in the nephrotic syndrome in man". The Medical 
journal of Australia, vol. 2, no. 4, pp. 119-22.
https://doi.org/10.5694/j.1326-5377.1974.tb93641.x
PMid:4419153 
25. Joven, J, Villabona, C, Vilella, E,. 1990, 'Abnormalities of 
lipoprotein metabolism in patients with the nephrotic syndrome'. 
New England Journal of Medicine. 1990; 323(9):579-83.
https://doi.org/10.1056/NEJM199008303230905
PMid:2381443 
26. Prescott, Jr, WA, Streetman and DA, Streetman, DS. 'The 
potential role of HMG CoA reductase inhibitors in pediatric 
nephrotic syndrome'. Ann Pharmacotherapy. 2004; 38(12) : 
2105-14.
https://doi.org/10.1345/aph.1D587
PMid:15507504 
27. Mallik, NP, Stone, MC, Chopra. Hyperlipoproteinemias in 
nephrotic syndrome’. Lancet. 1973; 1:31.

19. Banerjee, SK, Sarkar, AK, Chugh, KS. 'Serum lipids in 
nephrotic syndrome. JAPI. 1982:71: 651-57. 
20. Jay Prakash Sah, Raju Pandey, Suresh Jaiswal, Bhupendra 
Sharma, Siddartha Shankar Chaudhary. "Correlation of 
hypoproteinemia and Hypoalbuminemia with Hypercholester-
olemia in the children with Nephrotic syndrome". A journal of 
Health Professions.2009;3(2):2277-6192. 
21. Adu, E.M. " Serum lipid profile abnormalities among 
patients with Nephrotic syndrome" international Journal of 
Medicine and Biomedical research. 2013;2(1):13-17.
https://doi.org/10.14194/ijmbr.213 
22. Malhotra, ML, Andurkkar, GP. 1976, "Clinical biochemical 
histological correlation innephrotic syndrome in children". 
Indian Journal of Paediatric, 1976; 43:153.
https://doi.org/10.1007/BF02894340
PMid:1002220 
23. Hu, P, Lu, L and Hu, B. 'Characteristics of lipid metabolism 
under different urinary protein excretion in children with prima-
ry nephrotic syndrome'. Scandinian Jounal of Clinical Laborato-
ry Investigation. 2009; 69(6): 680-6.
https://doi.org/10.3109/00365510902980751

Groups TSH
(µIU/ml)

FT4
(pmol/L)

FT3
(pmol/L)

Vitamin B12
(pg/ml)n

EC
1.28±0.8
(0.3-2.6)

13.87±1.53
(12.2-14.5)

3.2±0.44
(2.2-4.4)

275±4,2
(261-285)20

HT-T4b
8.99±1.74
(5.9-11.4)

9.8±1.5
(7.4-13.4)

1.4±0.4
(1-1.9)

235±4.6
(220-245)20

HT-T4a 20 4.06±0.5
(3.3-4.9)

13.6±0.9
(12.4-14.5)

2.3±0.6
(1.8-2.7)

235± 3.7
(230-240)

HT-Cb 20 9.56±2.1
(5.8-13.2)

10.67±3.05
(6.5-16.2)

1.5±0.4
(1.0-2.2)

234±5.2
(230-238)

HT-Ca 20 4.32±0.6
(3.4-5.5)

12.92±0.53
(11.52-13.8)

2.2±0.4
(1.5-3.1)

250±5.4
(244-256)



motor symptoms like weakness, muscle fatigability, 
stiffness and cramp 8. Again, decreased tendon reflexes, 
decreased muscle strength, positive Phalen’s test and 
Tinel’s sign at the wrist (test for clinical diagnosis of carpal 
tunnel syndrome) were also found in some hypothyrpod 
female 9. Some investigator revealed that, sensory and 
motor sign/symptoms such as tingling sensation, numb-
ness, loss of vibration, pain, decreased muscle strength and 
delayed tendon reflexes were still persisted in hypothyroid 
patients even after 1 year of thyroxine replacement therapy 10. 
However, For clinical diagnosis of peripheral neuropathy, 
elicitation of reflexes, assessment of strength of major 
muscle groups on both side to evaluating motor system and 
fine/crude touch, two point discrimination test, pin prick, 
vibration sense to evaluating sensory system were observed 
in some study and they found the significant alteration in 
maximum newly diagnosed hypothyroid patients 9. After 
thyroxine therapy, the central and peripheral nerve conduc-
tion velocities returned to normal limits, whereas the 
abnormalities in amplitude were still persisted 11. In a 
follow-up study, some researchers demonstrated that 
abnormalities related to entrapment neuropathy and 
polyneuropathy in hypothyroid patients can be reversed 
within 3 months of thyroid hormone replacement therapy. 
But the researchers also found that, 13.8% of the patients 
still had carpal tunnel syndrome after 3 months of thyroxine 
replacement therapy and were subjected to surgical decom-
pression 7 .
Materials and Methods:
The present interventional study was carried out in the 
Department of Physiology, SSMC, Dhaka from 1st July 
2015 to 30th June 2016. In this study, 40 newly diagnosed 
hypothyroid female patients with abnormal nerve conduc-
tion parameters (delayed distal latency, decreased ampli-
tude and NCV) of motor functions of ulnar nerve, age 
ranged from 20-45 years were selected. All the study 
subjects were selected from out patients department of 
SSMC and BSMMU belonged to middle socioeconomic 
status. Subjects with hypertension, diabetic Mellitus, heart 
disease, kidney disease, hyperthyroidism, past history  of 
neuropathy or neuromuscular diseases, use of drugs known 
to cause neuropathy or myopathy, malignancy or other 
serious diseases, pregnancy or lactation, history of gastric 
or ileal resection were excluded from the study. Among 
them, 20 hypothyroid patients(HT-T4b) received only 
thyroxine at a dose of 50 µg per day for 3 wks, 100 µg per 
day for the next 3 wks and finally to a maintenance dose of 
150 µg per day for the remaining day of the study period 
(upto day-90). Another, 20 hypothyroid patients (HT-Cb) 
received combined therapy of thyroxine (as above 
mentioned dose) with vitamin B12 (500µg 8 hourly orally) 
for 90 consecutive days. All the patients were studied two 
times; on day 1 and on day 90. Furthermore, 20 euthyroid 
female subjects (ET) with normal electrophysiological 
status were taken for comparison and were studied only on 
day 1.

Results:
In this study, the mean (±SD) serum TSH level was higher 
and FT4, FT3 and vitamin B12 levels were significantly lower 
in group HT-T4b and HT-Cb in the comparison to those of 
group ET. Whereas, the levels were almost similar and 
differences were not significant between group HT-T4b and 
HT-Cb (Table-I). Again, TSH level was decreased, whereas 
FT4 and FT3 levels were increased in group HT-T4a and 
HT-Ca in comparison to those of group HT-T4b and HT-Cb 
respectively and vitamin B12 level was increased only in 
group HT-Ca in comparison to that of group HT-Cb and 
HT-T4b respectively(Table-I). However, FT4 level was 
almost similar and the difference was not significant 
between groups HT-T4a vs HT-Ca, ET vs HT-T4a and ET vs 
HT-Ca. Again, TSH level was lower, whereas FT3 level was 
significantly (P<0.05) higher in group HT-T4a and HT-Ca in 
comparison to those of group ET (Table-I).But, these levels 
were almost similar and the differences were not significant 
between groups HT-T4a vs HT-Ca.  Again, Vitamin B12 level 
was reached towards the level of group ET, though this 
level still showed  difference between ET vs HT-Ca 
(Table-I). In this study, the U d latency was significantly 
(p<0.01) higher whereas, U amplitude and UNCV were 
significantly (p<0.001) lower in group HT-T4b and HT-Cb 
when compared to those of group ET. However, these 
levels were almost similar and the differences were not 
statistically significant between group HT-T4b and group 
HT-Cb (Table-II). Again, U d latency was significantly 
(p<0.01) decreased and U amplitude was significantly 
(p<0.01) increased in group HT-T4a and HT-Ca in compari-
son to those of HT-T4b and HT-Cb respectively. However, 
these levels in group HT-T4a and HT-Ca projected towards 
the levels of group ET, though the differences among them 
were still statistically significant (p<0.05, p<0.01).Where-
as, these levels were almost similar and the differences 
were not statistically significant between HT-T4a and HT-Ca 
(Table-II). Moreover, UNCV was significantly (p<0.01) 
increased in group HT-Ca when compared to that of groups 
HT-Cb and T4a. However, this level in group HT-T4a project-
ed towards the level of group ET, though the differences 
between ET vs HT-Ca was still statistically significant 
(p<0.05)(Table-II).
Table I: Serum Thyroid Stimulating Hormone (TSH), free 
Thyroxine (FT4), free Triiodothyronin (FT3), and Vitamin 
B12 levels in different groups (n=60)
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Data were expressed as mean ± SD. Figures in parentheses 
indicate ranges.
Group ET: euthyroid subjects 
Group HT: hypothyroid patient (HT-T4b: before treatment 
with thyroxine , HT-T4a: after treatment with thyroxine , 
HT-Cb: before treatment with thyroxine and vitamin B12 , 
HT- Ca: after treatment with thyroxine and vitamin B12 ).
Table II: Nerve conduction parameters for motor function 
of ulnar nerve in different groups (n=60)

Statistical analysis

Data were expressed as mean ± SD. For statistical analysis, 
one way ANOVA, paired ‘t’ test and independent sample ‘t 
‘ test were done. Figures in parentheses indicate ranges.
Group A: euthyroid subjects 
Group B: hypothyroid patients
     B1b: before treatment with thyroxine         
     B1a: after treatment with thyroxine                                       
     B2b: before treatment with thyroxine and vitamin B12                                
     B2a: after treatment with thyroxine and vitamin B12

        
***= Significant at P<0.00 **= Significant at P<0.01 *= 
Significant at P<0.05     
ns = not significant  n= total number of subjects
U d latency=Ulnar Distal Latency, U Amplitude=Ulnar 
Amplitude, UNCV=Ulnar Nerve Conduction Velocity 
 Discussion:
In the present study, the mean (±SD) serum TSH level was 
higher and FT4 and FT3 levels were  lower in both groups of 
hypothyroid female in the comparison to those of ET group. 
However, after supplementation, TSH level was decreased, 
whereas FT4 and FT3 levels were increased in both groups 
of HT female patients on day 90 in comparison to those of 
their pre-supplemented states on day 1. However, these 
levels were almost similar and the differences were not 
significant between these two groups on day 90. Again, FT4 
level reached to the level of ET group after 90 days supple-

mentation with combined therapy of thyroxine along with 
vitamin B12. 
Electrophysiological Status: 
Motor function of ulnar nerve:
In this study, the mean distal latency of ulnar nerves (U d 
latency) was significantly decreased (p<0.001) and ulnar 
amplitude (U amplitude) and nerve conduction velocity 
(UNCV) were significantly (p<0.01) increased in newly 
diagnosed HT female patients after supplementation with 
combined therapy of thyroxine along with vitamin B12 in 
comparison to those of their pre-supplemented state 
(HT-Cb) and also of only thyroxine group (HT-T4b). Again, 
significant decreased value of U d latency and significant 
increased value of U amplitude with no significant change 
of UNCV were observed in only thyroxine group (HT-T4a) 
in comparison to those of their presupplemented state 
(HT-T4b).  Almost similar type of findings was observed by 
some others researchers in pateints who suffered from 
uremic neuropathy and supplemented with only vitamin 
B12 for 6 months19. Different investigators have suggested 
some mechanism responsible for defective motor nerve 
conduction in HT patients. The mechanism involved in the 
development of neuropathy in hypothyroidism still remains 
unclear. Some investigator suggested that the weight gain 
in HT may be the contributory factors for the nerve conduc-
tion abnormalities12. The increased body weight and BMI in 
HT might be due to accumulation of mucopolysaccharide, 
hyaluronic acid and chondroitin sulphate in the interstitial 
spaces which, because of their hydrophilic nature retain 
water along with them resulting in weight gain4. In 
addition, decreased rate of basal metabolism also causes 
increased body weight in HT2. On the other hand, an 
overall slowness in all metabolic pathways is seen in HT. 
Due to the reduction of the carbohydrate metabolism, 
glycosaminoglycan cannot be broken down; instead 
accumulate in the entrapment regions leading to entrap-
ment neuropathy13. HT produces alteration of fluid balance 
and peripheral tissue edema, which may lead to carpal 
tunnel syndrome (CTS) development14. It has been suggest-
ed that CTS in hypothyroidism develops as a result of the 
mucinous infiltration in the perineurium and endoneurium 
of median nerve. The increased pressure as results of this 
infiltration is transferred to the median nerve and causes 
focal demyelination15, 20. However, long term accumulation 
of mucinous tissue is a possible cause of irreversibility of 
CTS to replacement theraphy5. Again, the cause of irrevers-
ibility to replacement therapy in hypothyroid patients may 
be related to duration and severity of illness and also to 
treatment regimens5.Moreover, some researchers also 
explained that, deposition of glycosaminoglycan in nerves 
and soft tissues surrounding them with resultant axonal 
degeneration and segmental demyelination forms the 
pathological basis of alteration in peripheral nerve function 
in thyroid hormone deficiency16. HT may affect the multi-
ple peripheral nerves of our body. Depresses the gene 
activation for synthesis of myelin basic protein, required for 
myelination thereby causes impairment of nerve conduc-

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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Groups U d latency
(msec)

U amplitude
(mv)

U NCV
(m/sec)n

A 20 2.04±0.6
(1.2-3.1)

23.37±2.8
(20.2-27.5)

59±3.8
(55-65)

B1b 20 3.1±1.1
(2.1-4.2)

10.6±5.7
(8-13.4)

47±3.5
(44-49)

B1a 20 2.4±1.2
(1.7-3.0)

16.9±4.2
(13-19.5)

47.5±3.8
(45-51)

B2b 20 3.3±0.8
(2.1-4.8)

9.5±4.6
(7.5-11.2)

48±4.3
(44-52)

B2a 20 2.5±0.7
(1.8-3.8)

16.89±4.2
(12.6-20.5)

55±2.8
(48-61)

Groups U d latency
(p value)

U amplitude
(p value)

U NCV
(p value)

A vs B1b vs B2b 0.001** 0.000*** 0.000***
A vs B1b 0.021* 0.000*** 0.000***
A vs B2b 0.042* 0.000*** 0.000***
B1b vs B2b 0.201ns 0.101ns 0.105ns

B1a vs B2a 0.522ns 0.416ns 0.001**
B1b vs B1a 0.011* 0.007** 0.242ns

B2b vs B2a 0.031* 0.001** 0.001**
A vs B1a 0.714ns 0.003** 0.001**
A  vs B2a 0.613ns 0.005** 0.016*



motor symptoms like weakness, muscle fatigability, 
stiffness and cramp 8. Again, decreased tendon reflexes, 
decreased muscle strength, positive Phalen’s test and 
Tinel’s sign at the wrist (test for clinical diagnosis of carpal 
tunnel syndrome) were also found in some hypothyrpod 
female 9. Some investigator revealed that, sensory and 
motor sign/symptoms such as tingling sensation, numb-
ness, loss of vibration, pain, decreased muscle strength and 
delayed tendon reflexes were still persisted in hypothyroid 
patients even after 1 year of thyroxine replacement therapy 10. 
However, For clinical diagnosis of peripheral neuropathy, 
elicitation of reflexes, assessment of strength of major 
muscle groups on both side to evaluating motor system and 
fine/crude touch, two point discrimination test, pin prick, 
vibration sense to evaluating sensory system were observed 
in some study and they found the significant alteration in 
maximum newly diagnosed hypothyroid patients 9. After 
thyroxine therapy, the central and peripheral nerve conduc-
tion velocities returned to normal limits, whereas the 
abnormalities in amplitude were still persisted 11. In a 
follow-up study, some researchers demonstrated that 
abnormalities related to entrapment neuropathy and 
polyneuropathy in hypothyroid patients can be reversed 
within 3 months of thyroid hormone replacement therapy. 
But the researchers also found that, 13.8% of the patients 
still had carpal tunnel syndrome after 3 months of thyroxine 
replacement therapy and were subjected to surgical decom-
pression 7 .
Materials and Methods:
The present interventional study was carried out in the 
Department of Physiology, SSMC, Dhaka from 1st July 
2015 to 30th June 2016. In this study, 40 newly diagnosed 
hypothyroid female patients with abnormal nerve conduc-
tion parameters (delayed distal latency, decreased ampli-
tude and NCV) of motor functions of ulnar nerve, age 
ranged from 20-45 years were selected. All the study 
subjects were selected from out patients department of 
SSMC and BSMMU belonged to middle socioeconomic 
status. Subjects with hypertension, diabetic Mellitus, heart 
disease, kidney disease, hyperthyroidism, past history  of 
neuropathy or neuromuscular diseases, use of drugs known 
to cause neuropathy or myopathy, malignancy or other 
serious diseases, pregnancy or lactation, history of gastric 
or ileal resection were excluded from the study. Among 
them, 20 hypothyroid patients(HT-T4b) received only 
thyroxine at a dose of 50 µg per day for 3 wks, 100 µg per 
day for the next 3 wks and finally to a maintenance dose of 
150 µg per day for the remaining day of the study period 
(upto day-90). Another, 20 hypothyroid patients (HT-Cb) 
received combined therapy of thyroxine (as above 
mentioned dose) with vitamin B12 (500µg 8 hourly orally) 
for 90 consecutive days. All the patients were studied two 
times; on day 1 and on day 90. Furthermore, 20 euthyroid 
female subjects (ET) with normal electrophysiological 
status were taken for comparison and were studied only on 
day 1.

Results:
In this study, the mean (±SD) serum TSH level was higher 
and FT4, FT3 and vitamin B12 levels were significantly lower 
in group HT-T4b and HT-Cb in the comparison to those of 
group ET. Whereas, the levels were almost similar and 
differences were not significant between group HT-T4b and 
HT-Cb (Table-I). Again, TSH level was decreased, whereas 
FT4 and FT3 levels were increased in group HT-T4a and 
HT-Ca in comparison to those of group HT-T4b and HT-Cb 
respectively and vitamin B12 level was increased only in 
group HT-Ca in comparison to that of group HT-Cb and 
HT-T4b respectively(Table-I). However, FT4 level was 
almost similar and the difference was not significant 
between groups HT-T4a vs HT-Ca, ET vs HT-T4a and ET vs 
HT-Ca. Again, TSH level was lower, whereas FT3 level was 
significantly (P<0.05) higher in group HT-T4a and HT-Ca in 
comparison to those of group ET (Table-I).But, these levels 
were almost similar and the differences were not significant 
between groups HT-T4a vs HT-Ca.  Again, Vitamin B12 level 
was reached towards the level of group ET, though this 
level still showed  difference between ET vs HT-Ca 
(Table-I). In this study, the U d latency was significantly 
(p<0.01) higher whereas, U amplitude and UNCV were 
significantly (p<0.001) lower in group HT-T4b and HT-Cb 
when compared to those of group ET. However, these 
levels were almost similar and the differences were not 
statistically significant between group HT-T4b and group 
HT-Cb (Table-II). Again, U d latency was significantly 
(p<0.01) decreased and U amplitude was significantly 
(p<0.01) increased in group HT-T4a and HT-Ca in compari-
son to those of HT-T4b and HT-Cb respectively. However, 
these levels in group HT-T4a and HT-Ca projected towards 
the levels of group ET, though the differences among them 
were still statistically significant (p<0.05, p<0.01).Where-
as, these levels were almost similar and the differences 
were not statistically significant between HT-T4a and HT-Ca 
(Table-II). Moreover, UNCV was significantly (p<0.01) 
increased in group HT-Ca when compared to that of groups 
HT-Cb and T4a. However, this level in group HT-T4a project-
ed towards the level of group ET, though the differences 
between ET vs HT-Ca was still statistically significant 
(p<0.05)(Table-II).
Table I: Serum Thyroid Stimulating Hormone (TSH), free 
Thyroxine (FT4), free Triiodothyronin (FT3), and Vitamin 
B12 levels in different groups (n=60)
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Data were expressed as mean ± SD. Figures in parentheses 
indicate ranges.
Group ET: euthyroid subjects 
Group HT: hypothyroid patient (HT-T4b: before treatment 
with thyroxine , HT-T4a: after treatment with thyroxine , 
HT-Cb: before treatment with thyroxine and vitamin B12 , 
HT- Ca: after treatment with thyroxine and vitamin B12 ).
Table II: Nerve conduction parameters for motor function 
of ulnar nerve in different groups (n=60)

Statistical analysis

Data were expressed as mean ± SD. For statistical analysis, 
one way ANOVA, paired ‘t’ test and independent sample ‘t 
‘ test were done. Figures in parentheses indicate ranges.
Group A: euthyroid subjects 
Group B: hypothyroid patients
     B1b: before treatment with thyroxine         
     B1a: after treatment with thyroxine                                       
     B2b: before treatment with thyroxine and vitamin B12                                
     B2a: after treatment with thyroxine and vitamin B12

        
***= Significant at P<0.00 **= Significant at P<0.01 *= 
Significant at P<0.05     
ns = not significant  n= total number of subjects
U d latency=Ulnar Distal Latency, U Amplitude=Ulnar 
Amplitude, UNCV=Ulnar Nerve Conduction Velocity 
 Discussion:
In the present study, the mean (±SD) serum TSH level was 
higher and FT4 and FT3 levels were  lower in both groups of 
hypothyroid female in the comparison to those of ET group. 
However, after supplementation, TSH level was decreased, 
whereas FT4 and FT3 levels were increased in both groups 
of HT female patients on day 90 in comparison to those of 
their pre-supplemented states on day 1. However, these 
levels were almost similar and the differences were not 
significant between these two groups on day 90. Again, FT4 
level reached to the level of ET group after 90 days supple-

mentation with combined therapy of thyroxine along with 
vitamin B12. 
Electrophysiological Status: 
Motor function of ulnar nerve:
In this study, the mean distal latency of ulnar nerves (U d 
latency) was significantly decreased (p<0.001) and ulnar 
amplitude (U amplitude) and nerve conduction velocity 
(UNCV) were significantly (p<0.01) increased in newly 
diagnosed HT female patients after supplementation with 
combined therapy of thyroxine along with vitamin B12 in 
comparison to those of their pre-supplemented state 
(HT-Cb) and also of only thyroxine group (HT-T4b). Again, 
significant decreased value of U d latency and significant 
increased value of U amplitude with no significant change 
of UNCV were observed in only thyroxine group (HT-T4a) 
in comparison to those of their presupplemented state 
(HT-T4b).  Almost similar type of findings was observed by 
some others researchers in pateints who suffered from 
uremic neuropathy and supplemented with only vitamin 
B12 for 6 months19. Different investigators have suggested 
some mechanism responsible for defective motor nerve 
conduction in HT patients. The mechanism involved in the 
development of neuropathy in hypothyroidism still remains 
unclear. Some investigator suggested that the weight gain 
in HT may be the contributory factors for the nerve conduc-
tion abnormalities12. The increased body weight and BMI in 
HT might be due to accumulation of mucopolysaccharide, 
hyaluronic acid and chondroitin sulphate in the interstitial 
spaces which, because of their hydrophilic nature retain 
water along with them resulting in weight gain4. In 
addition, decreased rate of basal metabolism also causes 
increased body weight in HT2. On the other hand, an 
overall slowness in all metabolic pathways is seen in HT. 
Due to the reduction of the carbohydrate metabolism, 
glycosaminoglycan cannot be broken down; instead 
accumulate in the entrapment regions leading to entrap-
ment neuropathy13. HT produces alteration of fluid balance 
and peripheral tissue edema, which may lead to carpal 
tunnel syndrome (CTS) development14. It has been suggest-
ed that CTS in hypothyroidism develops as a result of the 
mucinous infiltration in the perineurium and endoneurium 
of median nerve. The increased pressure as results of this 
infiltration is transferred to the median nerve and causes 
focal demyelination15, 20. However, long term accumulation 
of mucinous tissue is a possible cause of irreversibility of 
CTS to replacement theraphy5. Again, the cause of irrevers-
ibility to replacement therapy in hypothyroid patients may 
be related to duration and severity of illness and also to 
treatment regimens5.Moreover, some researchers also 
explained that, deposition of glycosaminoglycan in nerves 
and soft tissues surrounding them with resultant axonal 
degeneration and segmental demyelination forms the 
pathological basis of alteration in peripheral nerve function 
in thyroid hormone deficiency16. HT may affect the multi-
ple peripheral nerves of our body. Depresses the gene 
activation for synthesis of myelin basic protein, required for 
myelination thereby causes impairment of nerve conduc-

tion velocities as well as loss of tendon reflexes17.In HT, 
most frequent cause of peripheral nerve damage is median 
nerve entrapment at wrist but sensory-motor polyneuropa-
thy such as ulnar, common peroneal and sural neuropathy 
can also be seen18. However, the mononeuropathy i.e. 
involvement of single nerve may be secondary to compres-
sion due to deposition of myxedematous tissue and the 
polyneuropathy i.e. involvement of more than one nerve 
may be due to either a demyelinating process or the axonal 
degeneration. The combination of both this two factors 
results in the development of the peripheral neuropathy19, 21.
Conclusion:
From the result of the study, it can be concluded that, 
peripheral neuropathy along with deficiency of vitamin B12 
was observed in newly diagnosed hypothyroid female 
before starting their treatment. However, after treatment 
with T4 alone can improve peripheral nerve conduction 
parameters to some extent in newly diagnosed hypothyroid. 
But, combined therapies of T4 with vitamin B12 have syner-
gistic effects on motor  functions of ulnar nerve by improv-
ing all the parameters of electrophysiological study. 
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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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