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Abstract: Background: Nephrotic syndrome is a constellation of clinical findings that is the result of massive
renal losses of protein. The idiopathic nephrotic syndrome (INS) points to a genetic predisposition and
associations with certain HLA class II antigens support this hypothesis. Objective: The aim of this study is to
declare the correlations between HLA class II and INS children, which includes steroid resistant nephrotic
syndrome (SSNS) and steroid sensitive nephrotic syndrome (SSNS) children; also, relative risk (RR) values for
associated  alleles  were expressed. Material and Methods: HLA class II allele frequencies in 30 children with
INS were investigated, 15 steroid resistant (SR) and 15 steroids sensitive (SS), also 20 controls were included.
The blood samples were  taken  then  isolated lymphocytes were used for HLA(class II )typing using 72 well
tray with redropped ant-HLA DR/DQ sera and cell death was detected by using a Zeeisis fluorescent
microscope. Results: The results revealed an increased frequencies of HLADR3 and DR7 and DQ2 (RR=2.25,
2 and 2) respectively, among INS patients, they had the highest statistically significant frequencies in
comparison with controls (P<0.001). On the other hand DR6 and DR2 and DQ1 revealed significant negative
association  (protective  genes), (P<0.001.  Among  steroid  sensitive  children  DR3, DR7 & DQ 2 ((RR= 3.86,
3.22 and 2) respectively were the most positive associated alleles, while DR6, DR2 and DQ1 showed negative
associations with the same group. DR3 showed positive correlation among steroid resistant children (RR=3.22),
while DR6 & DR2 (P<0.001) revealed negative association with them.in Conclusion: INS is common observed
syndrome  which  leads  collection  of manifestation in children. Familial tendency of the syndrome attributed
to genetic correlation with HLA class II. DR7 andDQ2 were the most positively associated alleles among
investigated children, while DR2 and DR6 were the most negatively correlated alleles, protective alleles.
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INTRODUCTION of Nephrotic Syndrome in children - almost 85% of

Nephrotic Syndrome is a collection of signs and [2, 3].
symptoms that occur when glomeruli are damaged. Most Nephrotic syndrome may affect adults and children,
often, Nephrotic Syndrome is defined by its primary of both sexes and of any race. In total, 26 million
diseases that attack the kidney’s filtering system while Americans suffer from Chronic Kidney Disease, with
“idiopathic," means that they have arisen without a Nephrotic Syndrome as one of the most common forms
known cause. These primary diseases include Minimal [4]. “Idiopathic” Nephrotic syndrome (NS), or Nephrotic
Change Disease (MCD), Focal Segmental Syndrome that arises seemingly spontaneously, is a rare
Glomerulosclerosis (FSGS) and Membranous disease syndrome and yet responsible for approximately
Nephropathy (MN) and are identified by kidney biopsy 12% of all causes  of  end-stage kidney disease (ESRD)
[1]. There are many other “secondary” causes of NS, and up to 20% of ESRD in children. Approximately 5 out
including  diabetes,  cancer,  amyloidosis,  lupus, of every 100,000 children are diagnosed with Nephrotic
vasculitic  disorders,  viral  infections,  drugs and Syndrome every year (incidence) and 15 out of every
allergies, among others. MCD is the most common cause 100,000 children are living with it today [5].

children with Nephrotic Syndrome symptoms have MCD
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Pediatric nephrotic syndrome, also known as and 20 males and their mean age was 4.21±.5 years.
nephrosis, is defined by the presence of nephrotic-range Idiopathic nephritic syndrome children were classified
proteinuria, edema, hyperlipidemia and hypoalbuminemia into two groups:
[6]. Nephrotic-range proteinuria in adults is characterized
by protein excretion of 3.5 g or more per day. However, Group (A): Included fifty steroid resistant children who
because  of  the great  range  of  body  sizes in children, didn’t response to steroid therapy or have many relapse
the  pediatric   definition  of  nephrotic-range  proteinuria
is more cumbersome [7]. Group (B): Included fifty steroid sensitive children who

INS is divided into steroid-sensitive (SSNS) and responded to steroid therapy with edema and proteinuria.
steroid-resistant nephrotic syndrome (SRNS) because All patients and controls were subjected to the
response to steroids has a high correlation with following:
histological subtype and prognosis [8]. The landmark
study of nephrotic syndrome in children, the International History taking: personal history, family history,
Study of Kidney Disease in Children (ISKDC), found that history proteinuria, edema and hematuria.
the  vast  majority  of  preadolescent children with INS Complete clinical examination, abdominal examination
had MCNS on kidney biopsy. Whereas 90% of children and blood pressure.
with MCNS responded to corticosteroid treatment with Ultrasound of abdomen to investigate the clinical
remission of their nephrotic syndrome, only 20% of condition of kidney, liver and spleen.
children with FSGS responded to steroids [9]. Laboratory examination includes renal function,

The diseases associated with idiopathic nephrotic cholesterol which  increases  above 300mg/dL
syndrome  share  several immunological alterations such (N=120-220mg/dL).
as the presence of circulating factors which promote Microscopic examination  of  urine to detect
proteinuria and increased serum levels of autoreactive hematuria.
IgA antibodies and interleukins [10]. Gene. In family Study of different human leukocyte antigen (HLA):
studies, the presence of multiplex cases of idiopathic The blood samples were collected into acid dextrose,
nephrotic syndrome sharing HLA antigens has suggested then the  blood  centrifuged  at 100/g and two third
the influence of immunogenetic markers of the cell free was then  removed  and then the
[11,12].Immunogenetic studies of unrelated patients sample  was  completed  at   final  volume  with
conducted on distinct populations have shown cooled   phosphate   buffered   solution  (PBS).  The
associations with HLA class I (HLA-B8, -B12) and class B-lymphocyte HLA class  II  was then resuspendes
II (HLADR7) antigens for idiopathic nephrotic syndrome by  gently  stirring  of  the bead suspension into
patients irrespective of the variant FSGC [13-15]. blood samples. The B lymphocytes were then
Immunogenetic studies of unrelated patients conducted isolated by applying the magnet Biotest (MSD) to
on distinct populations have shown associations with the outer wall of the sample container. The isolated
HLA class I (HLA-B8, -B12) and class II (HLADR7) lymphocytes were washed twice and the
antigens for idiopathic nephrotic syndrome [16-18]. lymphocytes were resuspeded into (PBS). The

The study aims to declare the correlations between lymphocytes were then adjusted to certain
HLA class II and INS children, (steroid resistant and concentration with lymphocytes solution (Biotest).
steroid sensitive children); also, RR values for associated The isolated lymphocytes were then used for HLA
alleles were expressed. (class II) typing using 72 well tray with redropped

MATERIALS AND METHODS HLA-DR  and  DQ  typing with lymphocyte HLA

Subjects: Thirty patients were diagnosed as having INS HLA DR typing trays (Gentrak, Incorporated (USA).
and were attending the outpatient clinic of Pediatric Ethurdin bromide in HBSS with 5% ethylene
Department, King Abdulaziz University Hospital; also diamintetraacetic acid (EDTA) was added to each
twenty normal subjects with the same age group were well to detect cell death using a Zeeisis fluorescent
examined as a control group. The patients were 10 females microscope [19].

ant-HLA DR/DQ sera.

class II. 1ml of lymphocytes was added to each well
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Statistical  Analysis:  The  results  obtained were However, table (5) showed that, DR3 was the most
analyzed to  detect  the  relative  risk (RR) using fisher common alleles among  steroid  resistant children
exact test and Odd's ratio (Armitage) [20]. (RR=3.22,  9.66),  also  negative   association  was

RESULTS DR6 & DR2 (P<0.001).Finally, table (6) shows that, there

Table (1) revealed the general character of between DQ2 and steroid resistant patients, while
investigated INS children, they included 20 males and 10 negative association was recorded between DQ1 and
females, their mean age was 4.2± 1.5 and they divided into detected group.
15 SSNS and 15 SRNS patients. While, table (2) detected
that.DQ2 was positively associated with idiopathic DISCUSSION
nephrotic syndrome children while DQ1 revealed
significant negative association. However, table (3) In  family  studies,  the  presence  of multiplex cases
showed that, DR7 and DR3 were the most common alleles of  idiopathic  nephrotic   syndrome  sharing HLA
among steroid sensitive children; also negative antigens has suggested the influence of immunogenetic
association was recorded between steroid sensitive markers.  Immunogenetic   studies of  unrelated patients
children and DR6 & DR2.Also, table (4) shows that, conducted on distinct populations have shown
significant  positive  correlation was detected between associations with HLA class I (HLA-B8, -B12) and class
DQ2 and steroid sensitive patients, while negative II (HLADR7)  antigens  for   idiopathic  nephrotic
association was   recorded   between DQ1  and detected syndrome  patients  irrespective  of  the  variant  FSGC
group. [21].

recorded   between   steroid   resistant   children   and

was no  significant   positive   correlation detected

Table 1: Different data of children with nephritic syndrome.
No. of examined Proteinuria Serum cholesterol
patients Age years Sex Proteinuria Above 2gm /24h Mg/dL Response to steroid Generalized edema
1 4 M ++ + 420 S.resistant +ve
2 5 M + - 510 Sensitive +ve
3 5 M +++ + 320 Sensitive +ve
4 6 M ++ + 400 S.resistant +ve
5 4 M ++ + 320 S.resistant +ve
6 3 F + - 460 Sensitive +ve
7 2 F + - 350 S.resistant +ve
8 5 M ++ + 480 Sensitive +ve
9 5 M + + 400  Sensitive +ve
10 4 M + + 350 S.resistant +ve
11 2 F + + 380 Sensitive +ve
12 3 M + + 370 Sensitive +ve
13 3 F + _ 420 S.resistant +ve
14 6 F + + 270 Sensitive +ve
15 4 M ++ _ 200 S.resistant +ve
16 3 M ++ + 220 S.resistant +ve
17 5 M + + 300 Sensitive +ve
18 2 M ++ + 250 Sensitive +ve
19 3 F ++ + 200 S.resistant +ve
20 4 F ++ + 430 S.resistant +ve
21 3 M + + 320 S.resistant +ve
22 3 M + + 520 Sensitive +ve
23 5 M ++ - 450 S.resistant +ve
24 6 F + + 320 Sensitive +ve
25 2 M + + 480 S.resistant +ve
26 4 M + - 200 Sensitive +ve
27 4 M + + 220 S.resistant +ve
28 4 F + + 450 Sensitive +ve
29 3 F + + 320 S.resistant +ve
30 5 M ++ + 250 S.resistant +ve
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Table 2: Distribution of HLA DQ antigen in children with idiopathic nephrotic syndrome and controls
Patients(30) Controls(20)
--------------------------------------------------------- -----------------------------------------------------

HLA antigen No % Gene freq. No % Gene freq RR  X2
DQ1 0 0 0 13 65 0.408 - 26.35**
DQ2 10 33 0.183 0 0 0 2 8.33**
DQ5 12 40 0.225 6 30 0.163 1.19 0.52
DQ6 8 26.7 0.144 5 25 0.134 1.03 0.02
DQ7 8 26 0.1.44 5 25 0.134 1.03 0.02
DQ8 6 20 0.106 2 10 0.051 1.31 0.89
*Sig. P<0.05 **Highly sig. P<0.001

Table 3: Distribution of HLA DR antigen in children with steroid sensitive children.
Patients(30) Controls(20)
--------------------------------------------------------- -----------------------------------------------------

HLA antigen No % Gene freq. No % Gene freq RR  X2
DQ1 0 0 0 13 65 0.408 - 26.35**
DQ2 10 33 0.183 0 0 0 2 8.33**
DQ5 12 40 0.225 6 30 0.163 1.19 0.52
DQ6 8 26.7 0.144 5 25 0.134 1.03 0.02
DQ7 8 26 0.1.44 5 25 0.134 1.03 0.02
DQ8 6 20 0.106 2 10 0.051 1.31 0.89

Table 4: Distribution of HLA DQ antigen in children with steroid responsive children
Patients(30) Controls(20)
--------------------------------------------------------- -----------------------------------------------------

HLA antigen No % Gene freq. No % Gene freq RR  X2
DQ1 0 0 0 13 65 0.408 - 26.35**
DQ2 10 33 0.183 0 0 0 2 8.33**
DQ5 12 40 0.225 6 30 0.163 1.19 0.52
DQ6 8 26.7 0.144 5 25 0.134 1.03 0.02
DQ7 8 26 0.1.44 5 25 0.134 1.03 0.02
DQ8 6 20 0.106 2 10 0.051 1.31 0.89

Table 5: Distribution of HLA DR antigen in children with steroid resistant children
Patients(30) Controls(20)
--------------------------------------------------------- -----------------------------------------------------

HLA antigen No % Gene freq. No % Gene freq RR  X2
DQ1 0 0 0 13 65 0.408 - 26.35**
DQ2 10 33 0.183 0 0 0 2 8.33**
DQ5 12 40 0.225 6 30 0.163 1.19 0.52
DQ6 8 26.7 0.144 5 25 0.134 1.03 0.02
DQ7 8 26 0.1.44 5 25 0.134 1.03 0.02
DQ8 6 20 0.106 2 10 0.051 1.31 0.89

Table 6: Distribution of HLA DQ antigen in children with steroid responsive children

Patients(30) Controls(20)
--------------------------------------------------------- -----------------------------------------------------

HLA antigen No % Gene freq. No % Gene freq RR  X2

DQ1 0 0 0 13 65 0.408 - 26.35**
DQ2 10 33 0.183 0 0 0 2 8.33**
DQ5 12 40 0.225 6 30 0.163 1.19 0.52
DQ6 8 26.7 0.144 5 25 0.134 1.03 0.02
DQ7 8 26 0.1.44 5 25 0.134 1.03 0.02
DQ8 6 20 0.106 2 10 0.051 1.31 0.89
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In  order  to  define the immunogenetic background Our  results  were  corresponding  to that  detected
of NS more precisely, HLA class II alleles frequencies in by Nélio et al. [26] who found that, HLA-DR1/DR7
30 children with  NS were  investigated  for HLA typing. antigens  were  significantly  increased  in the total group
Our results observed an increased frequency of HLA DR3 of  patients with SSNS compared  to  controls patients.
and HLA-DR7 (RR =2.25 and 2) and DQ2 (RR= 2) among The HLA-B7/DR7 haplotype was significantly increased
all investigated INS patients which had the highest in both SSNS and FSGC patients. The authors [26]
statistically significant value than those of the controls evaluated the presence of HLA-DR7 in patients and
(P<0.001). Our results were confirmed by others [22, 23] controls; they concluded  that these susceptibility
they declared that, DR7 was the most prevalent alleles markers were independent. There are several reports
among INS patients in their researches. showing increased frequency of HLA-DR7 antigen in

Our  results  revealed  that,  DR6 and DR2 and DQ1 children with SSNS of distinct ethnic background, i.e.,
had significant negative association, they were highly Australian [27], French [28], Spanish [29], German [30]
prevalent in controls rather than patients (P<0.001), they English [31] North American [32],Chinese children [33],
have a role of protection against INS and considered as whereas HLA-DR8 antigen is observed only in adult
protective alleles. These were confirmed by others [24] Japanese patients [34].
who found that DQR2 were negatively associated with In addition, HLA-DQ2 antigen and the combination
INS. of HLA-DR3/DR7 antigens have also been positively

INS was divided into steroid-sensitive (SSNS) and associated with SSNS, whereas HLA-DR2, -DR6 and -DQ1
steroid-resistant nephrotic syndrome (SRNS) because have been negatively associated with SSNS in children of
response to steroids has a high correlation with French and German ancestry [28].
histological subtype and prognosis [25]. Our study revealed that, DR3 showed positive

Many studies were performed to declare the correlation among steroid resistant children (RR=3.22),
association of DR alleles with SSNS patient but few while DR6 & DR2 revealed negative association with them
reports   were   performed   for  prove  this  association (P<0.001). The results were agreement with Konrad et al.
with SRNS. Our results found that DR3, DR7 and DQ2 [21] who reported that, the occasional familial occurrence
(RR= 3.86,3.22,and 2) respectively, were the most common of idiopathic nephrotic syndrome (NS) points to a genetic
alleles among SSNS children, (P<0.001), mean while predisposition. Reports on associations with certain HLA
DR6,DR2 and DQ1 showed negative associations. class II antigens support this hypothesis. In order to

Our  results  were  correlated  to  that detected by define the immunogenetic background of NS more
Kari and others [22] who investigated the major precisely, HLA class. HLA alleles were defined in patients
histocompatibility complex class I and II loci in three with steroid-sensitive (SS) and steroid-resistant (SR) NS
Bengali  families   with  nine  children affected with and in controls, typing revealed that the previously
steroid-sensitive nephrotic syndrome (SSNS). Similar to reported association between SSNS and HLA-DR7 is
previous  reports,  there  was   a   high  frequency of confined  to  (DRB1*07)  with  a combined relative risk
HLA-DR7.1  (DRB1*0701),  DR53  (DR B4*01011-0104) (RR = 6.2). HLA-DQB typing showed an increased
and DQ2  (DQB2*0201-3)  antigens in the affected frequency   of   the   allele  (DQB1*0201)  (RR  =  7.8).
children. HLA-DQA  typing   showed  an association  of  SSNS

Also, Zaki et al.  [23]  Found  that,  HLA-DR and with   DQA3   (DQA1*0201,   0301,   0302)  (RR  =  4.1).
HLA-DQ antigens were investigated in Polish children The highest RR (16.5) for SSNS was found in German
with idiopathic nephrotic syndrome (INS), HLA typing patients who carried the two DRB1 specificities
was performed and response to therapy were analyzed (DRB1*0301) and (DRB1*07). All associations were
according to particular HLA associations. The results stronger in SS patients, while SR patients exhibited no
were compared with healthy individuals. In INS children, significant associations with HLA class II alleles.
they observed an increased frequency of HLA-DR7, The results  were  not  agreement with that detected
DR3/7, DQ2 and DQ8, whereas HLA-DR13, DR15, DQ5 by Cheung et al. [35], their study was to detect the
and DQ6 were decreased. In steroid-dependence and immunogenetic background of Singaporean Chinese
secondary  steroid-resistance,   an  increased  frequency patients  with  childhood   SRNS.  The  frequency of
of  HLA-DR3,  DR7,  DR3/7 and DQ2  was  documented. HLA- A*11 allele was significantly higher in the SRNS
In contrast, primary steroid-resistant nephrotic syndrome patients compared to controls (78.1% vs 54.2%,
was associated with HLA-DR4 and DQ8. respectively; relative risk, RR=3.01, Pc=0.011). However,



Intl. J. Microbiol. Res., 5 (2): 105-111, 2014

110

there was no significant difference in the allele 6. Van den Berg, J. and J. Weening, 2004. Role of the
frequencies of HLA- B*, HLA- DRB1* and HLA- DQB1* immune system in the pathogenesis of idiopathic
between the SRNS patients and controls, unlike that in nephrotic syndrome. Clin Sci, 107(2): 125-36.
previous studies. They suggest that the immunogenetic 7. Philibert,  D.,  D.  Cattran  and  T.  Cook,  2008.
background of Singaporean Chinese with childhood Clinico-pathologic correlation in IgA nephropathy.
SRNS was different from that in other populations. Semin Nephrol, 28: 10-17.

In most children with steroid-resistant nephrotic 8. Kim,   J.,    C.   Bellew   and   D.  Silverstein,  2005.
syndrome (SRNS), the underlying cause is not known High incidence  of initial  and late steroid resistance
[8,36] However, advances in molecular genetics of in  childhood   nephrotic    syndrome.   Kidney  Int,
glomerular diseases have shown single gene defects that 68: 1275.
affect glomerular podocyte differentiation and function 9. Büscher, A., B. Kranz and R. Büscher, 2010.
are responsible for a quarter to a third of all pediatric Immunosuppression and renal outcome in congenital
cases of SRNS in many parts of the world. and pediatric steroid-resistant nephrotic syndrome.

In conclusion NS has genetic background, HLA Clin J Am Soc Nephrol, 5: 2075.
typing proved this association. The results found positive 10. Niaudet, P. and M. Gobbler, 2006. glomerular
association among steroid sensitive children with DR3, diseases. Pediatr Nephron, 21: 1653.
DR7&DQ 2 ((RR= 3.86, 3.22 and 2) respectively, they were 11. Bustos,  C.,  E.  Gonzalez,  J.  Muley, J.  Alonso  and
the most prevalent alleles, while DR6, DR2 and DQ1 J. Egido, 1994. Increase of  tumor  necrosis factor
showed negative associations with the same group. DR3 alpha synthesis and gene expression in peripheral
showed positive correlation among steroid resistant blood cell of children with idiopathic nephrotic
children (RR=3.22), while DR6 & DR2 (P<0.001) revealed syndrome. Eur J Clin Invest, 24: 799-805.
negative association with them. 12. Hildebrandt, F., 2010. Genetic kidney diseases.
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