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ABSTRACT: Steroid-sensitive nephrotic syndrome (SSNS) and focal segmental
glomerulosclerosis (FSGC) share immunologic and pathogenetic features. We studied 93 Brazilian
patients (46 with SSNS and 47 with FSGC) and 104 control subjects with the objective of
characterizing the immunogenetic profile of these varieties of idiopathic nephrotic syndrome.
HLA-A, -B, and -DR antigens were typed using a complement-dependent microlymphocytotoxicity
assay. No significanty association was observed with HLA-A or -B antigens in either group; however,
HLA-B7 and -B12 antigens were increased in SSNS patients. HLA-DR7, -DR1 and the combination
of HLA-DR1/DR7 antigens were significantly increased in the total group of patients with SSNS
compared to controls or to FGSC patients. The study of only Caucasoid individuals revealed that
HLA-DR7 antigen remained significantly increased in SSNS patients. The HLA-B7/DR7 haplotype
was siginificantly increased in both SSNS and FSGC patients. Although the Brazilian population
is highly miscigenated, the same antigen (HLA-DR7) which confers susceptibility to SSNS in
other Caucasian population is still prevalent in this series.

UNITERMS: HLA Antigens. Nephrotic Syndrome. Glomerulosclerosis, Focal.

1. INTRODUCTION and focal segmental glomerulosclerosis (FSBC)
MCD, also designated steroid-sensitive nephrotic
The etiology and pathogenesis of idiopathisyndrome (SSNS), is more common in children,
nephrotic syndrome remain obscure. Two majaesponds to glucocorticoid therdpyAlthough FSGC
varieties are described: minimal change disease (MCEgn affect patients at any age, most cases are seen
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between 25 and 35 ye#isSince there is the possibility elevation of arterial pressure was observed. All patients
of transition from MCD to FSGC, it has beemresponded to treatment with 60 mglday predisone
hypothesized that these diseases are two extreme$oof4-6 weeks, presenting remission of clinical and
one spectrum and may represent different stages dhboratory features of nephrotic syndrome. After a
single diseasé®. It is also assumed that bothfollow-up period of 5 years, 148 relapses, ranging from
conditions share immunopathogenetic mechanisms, ito 11 (median=3 relapses), occurred in 38 (83%) of
association with diseases showing well-established inivese patients, and 19 patients were steroid-dependent.
munologic features, response to glucocorticoidghese patients who responded to the treatment with
alkylating agents and cyclosporine, increased incidenpeednisone were included in the SSNS group.

of atopic disorders in SSNS and recurrence of  Forty-seven (29 males) patients with idiopathic
nephrotic syndrome after renal transplantation ifocal segmental glomerulosclerosis, aged 12-74 years
FSGG'29 . In addition, the diseases associated wiffmedian = 31), 37 Caucasoids (79%), 5 Mulattoes
idiopathic nephrotic syndrome share severalimmunologiqal2%) and 4 Negroes (9%), seen at the Division of
alterations such as the presence of circulating factaggphrology, School of Medicine of Ribeirdo Preto,
which promote proteinuria and increased serum levelsighiversity of Sdo Paulo, Brazil, from 1986 to 1995,
autoreactive IgA antibodies and interleukitf Infamily  were also studied. The clinical/laboratory features of
studies, the presence of multiplex cases of idiopathige patients can be summarized as follows: a) all pa-
nephrotic syndrome sharing HLA antigens has suggest@shts presented nephrotic syndrome; b) 14 (30%) had
the influence of immunogenetic mark€és). normal blood pressure and creatinine clearance; c) 18
Immunogenetic studies of unrelated patients conductg;g%) presented hypertension and low creatinine clear-
on distinct populations have shown associations wifhce; d) 15 (32%) exhibited only hypertension or only
HLA class | (HLA-B8, —B12) and class Il (HLA- |ow creatinine clearance; e) relapses were observed
DRY7) antigens for idiopathic nephrotic syndromen 16 patients (34%). All patients underwent renal bi-
patients irrespective of the variant FS&E. In order  gpsy (light plus immunofluorescence microscopy)
to identify the immunogenetic profile in a Brazilianwhich was characteristic of FSGS. Other underlying
population from the Northeast region of the State @fiseases were excluded. Treatment with prednisone
S&o Paulo presenting with SSNS or FSGC, and 100 mg/kg body weight, or alkylating agents
address the question of whether SSNS and FSGC shgfglosphosphamide or chlorambucil) combined with
immunogenetic markers, we typed HLA- (A,-B and tow doses of prednisone was followed by complete
DR) antigens in 2 series of patients presenting wWigmission (38%) or partial remission (17%) or absence
one of these two conditions. Considering that thef remission (29%). Five patients (10%) had end-stage
Brazilian population is highly miscegenated, we furthgena| disease and 2 (4%) were on enalapril treatment.
compared HLA frequency between Caucasoid patients A total of 104 control individuals, 85 Caucasoids

(SSNS and FSGC) and controls. (82%), 14 Mulattoes (14%) and 4 Negroes (4%), from

the same geographical area and presumably of similar
2. PATIENTS AND METHODS ethnic background, were also typed for HLA antigens.
2.1. Subjects 2.2. HLA antigens

Forty-six (29 males) steroid-sensitive nephrotic Mononuclear peripheral blood cells were isolated
syndrome patients, age of onset 1-10 years (medianising a Ficoll-Hypaque gradient at a density of 1.077
3), 38 Caucasoids (83%), 5 Mulattoes (11%) and @ml. B-lymphocytes were recovered by adherence
Negroes (6%), seen at the Division of Pediatrito nylon wool (Robbins Scientific - USA). HLA typing
Nephrology, School of Medicine of Ribeirdo Pretowas performed using a complement-dependent
University of Sdo Paulo, Brazil, from 1986 to 1995microlymphocytotoxicity assd¥?. The following
were studied. A total of 26 children were diagnoseahtisera were used: HLA - A(Al, A2, A3, A9, A10,
before the age of 4 and 20 after that age. The diagno&ikl, A19, A23, A24, A25, A26, A28, A29, A30, A31,
of SSNS was performed on the basis of clinical andi32, A33, A34, A36); HLA-B(B5, B7, B8, B12, B13,
laboratory evidence of nephrotic syndrome, i.e, ederBd 4, B15, B16, B17, B18, B21, B22, B27, B35, B37,
and proteinuria > 40 mg/hourfiday, and serum B38, B39, B40, B41, B42, B44, B45, B47, B48, B49,
albumin < 3.0 g/dl. Neither macroscopic hematuria n@®50, B51, B52, B54, B55, B56, B60, B61, B64, B65,
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B70) and HLA - DR (DR1 - DR10), DR52, DR53,3. RESULTS
from France Transplant (France) and Biotest
(Germany). Complement was obtained from a poolof ~ The frequency of HLA-A, -B, and -DR antigens
normal rabbit sera. observed among patients (SSNS and FSGS) and
controls is shown in Tables I-1ll. In addition, the
frequency of HLA antigens, studying only Caucasoid
Comparisons of HLA frequencies betweerpatients and controls, is also shown in these tables.
patients and controls were estimated using the two-  No significant HLA-A or -B association with
tailed exact Fisher test, with corrections of p valu8SNS or FSGS was found (Tables | and II).
(pc) according to the number of HLA specificities Compared to the respective control group,
tested and the number of comparisons. Differenced-A-DR7 antigen was significantly increased in total
were considered significant only when pc< 0.09roup and Caucasoid patients presenting with SSNS
Relative risk (RR), which indicates how many time§pc = 0.016 and 0.017, respectively), conferring RR of
more often the disease occurs in individuals with tt#e31 and 4.29, respectively, and an EF of 0.4 for both
HLA marker compared to those without it wagroups. HLA-DR1 antigen was significantly increased
calculated. A relative risk greater than 1 is seen whemly in the total group of SSNS patients
the antigen is more frequent in patients than in contrdigc = 0.036), conferring an RR of 3.83 and a EF of
and indicates an increased risk to develop the disea@et5 (Table I1l). Comparisons within subsets of SSNS
When the RR is greater than 1 the etiologic fractiofno relapses, infrequent relapses or frequent relapses,
(EF) can be estimated and it is also called thand age of onset < 4 years or >4 years) did not show
attributable risk at the population level, i. e., the EBignificant differences. In the SSNS group as a whole,
indicates how much the HLA marker under stud{he combination of both HLA-DR1/DR7 antigens oc-
contributes to the development of the disease @drred in 15 of 46 patients and in only 3 of 104 con-
population levef?), trols (pc < 0.001, RR = 15.30, EF = 0.31).

2.3. Statistical analysis

Table | - Frequency (%) of HLA-A antigens in patients with steroid-sensitive nephrotic syndrome
(SSNS), focal segmental glomerulosclerosis (FSGS), and control individuals, regarding all ethnic
groups (total) and only the Caucasoid (Cauc) group

HLAA SSNS FSGS CONTROL
Total Cauc Total Cauc Total Cauc
(n=46) (n=38) (n=47) (n=37) (n=104) (n=85)
Al 39 42 32 38 24 22
A2 46 39 45 43 48 52
A3 24 26 17 13 12 12
A9 37 37 21 18 24 18
A10 2 3 4 5 17 16
All 17 18 10 5 16 16
A23 (9)* - - 6 8 3 3
A25 (10) - - 2 3
A28 20 16 21 22 10 9
A29 (19) 2 3 4 5 10 8
A30 (19) - - 6 8 4 3
A31 (19) 4 3
A32 (19) 5 3
A33 (19) - - 6 8 2 1
A34 (10) - - 2
A36 - - 4 5)

* () splits of HLA-A
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Table Il - Frequency (%) of HLA-B antigens in patients with steroid-sensitive nephrotic syndrome
(SSNS), focal segmental glomerulosclerosis (FSGS), and control individuals, regarding all ethnic
groups (total) and only the Caucasoid (Cauc) group

SSNS FSGS CONTROL
HLA-B Total Cauc Total Cauc Total Cauc
(n=46) (n=38) (n=47) (n=37) (n=104) (n=85)
B5 28 21 28 32 13 13
B7 39 37 23 27 15 16
B8 6 8 27 24 15 15
B12 37 42 17 11 15 19
B13 4 5 10 11 11 11
B14 11 10 6 8 16 18
B15 2 3 = = 7 6
B16
B17 8 8 4 5
B18 8 8 19 21
B21 19 24 4 3 16 19
B22 2 3 2 3 2 2
B27 2 2 3 2 2
B35 15 5 8 11 22 15
B37 2 3 1 1
B38 (16)* 1 1
B39 (16) 2 2 2
B40 - - 4 2
B41 5 5 2
B44 (12) - - 10 13 7 6
B45 (12) - - 4 5 2 1
B65 (14) - - 2 3

* () splits of HLA-B

The comparisons of HLA-DR antigen fre-frequently associated with HLA-DR7 and DR1 in the
guencybetween patients with FSGS (total group oBrazilian population, i.e., HLA-B7/DR7, B12/DR7,
only Caucasoid) and controls were all non-significanB12/DR1, B14/DR1, B5/DR4°, haplotype HLA-B7/
however, the comparison of these frequencies bBR7 was significantly increased in SSNS patient (to-
tween the total group of SSNS and FSGS patientd group and only Caucasoids), and in FSGS (Table
showed an increased frequency of both HLAHI). The susceptibility conferred by each of HLA-B7
DR1 and HLA-DR7 in SSNS patients (pc = 0.00®&r HLA-DR7 antigen was independent for SSNS
and 0.026, respectively). Estimation of RR and Epatients (Table V). The haplotypes HLA-B12/DR7
for these specificities were 5.75, 0.50 and 5.32, 0.42nd HLA-B12/DR1 were also significantly increased
respectively. in SSNS patients from the total group and from the

Considering the HLA-B/DR haplotypes moreCaucasoid group (Table I11).
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Table Il - Frequency (%) of HLA-DR antigens and HLA-B/DR haplotypes in patients with steroid-
sensitive nephrotic syndrome (SSNS), focal segmental glomerulosclerosis (FSGS), and control
individuals, regarding all ethnic groups (total) and only the Caucasoid (Cauc) group. The corrected p
value (pc), the relative risk (RR) and the etiologic fraction (EF) were estimated by comparing patients

from each group with respective controls

SSNS FSGS CONTROL
HLA-DR Total Cauc Total Cauc Total Cauc
(n=46) (n=38) (n=47) (n=37) (n=104) (n=85)
DR1 61* 60 21 24 29 28
DR2 52 53 40 40 38 40
DR3 6 5 21 19 27 32
DR4 17 13 17 22 22 20
DR5 8 10 36 30 21 21
DR6 - - 14 16 6 7
DR7 52** 55*** 17 19 20 22
DR8 - - 6 8 2 2
DR9 - - 2 - 1 1
DR10 2 3 2 3 1 1
*pc =0.036; RR =3.83; EF =0.45

** pc = 0.016; RR = 4.31; EF = 0.40

*** pc =0.017; RR =4.29; EF = 0.40

Haplotypes HLA-B/DR (number of individuals)

B7/DR7 130 15 ¢ 690 8 1 1

B12/DR7 17 0 219 4 3 2 2

B12/DR1 26 0 310 2 5 3 3

0 p <0.004

Table IV - Frequency of HLA-B7 and non-HLA-B7 antigens between HLA-DR7 positive and
negative individuals, and frequency of HLA-DR7 and non-HLA-DR7 antigens between HLA-
B7 positive and negative individuals. The number of individuals from the total group and
from the Caucasoid group is indicated in square brackets. The calculation of the relative
risk and of the p value among individuals with and those without the HLA marker is also
shown. Numbers in parentheses refer to the estimation of the RR and p values for
individuals in whom the HLA marker was absent

Number of individual

Populations in which HLA-B7 is:
Present Absent RR P
HLA-B7" SSNS 771 11 [11] 9.5 (8.3) 0.04 (0.01)
HLA-B7" Control 1[1] 15 [13]
HLA-B7" SSNS 16 [13] 12 [7] 4.5 (5.5) 0.002 (0.001)
HLA-B7" Control 20 [18] 68 [53]
Number of individual
in which HLA-B7 is:
Present Absent RR p
HLA-DR7" SSNS 7 [6] 16 [14] 8.7 (7.7) 0.02 (0.09)
HLA-DR7" Control 1[1] 20 [18]
HLA-DR7 SSNS 11 [8] 12 [10] 4.1 (3.3) 0.005 (0.01)
HLA-DR7" Control 15[13] 68 [53]

SSNS - steroid-sensitive nephrotic syndrome
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4. DISCUSSION carf®® and Chinese childré®), whereas HLA-DRS8
antigen isobserved only in adult Japanese patiéhts
Since there is possibility of transition from MCDIn addition HLA-DQ2 antigen and the combination
to FSGC, and since these two varieties of idiopath@ f
nephrotic syndrome share immunological abnormalHLA-DR3/DR7 antigens have also been positively
ties, it is possible that the presentation of one variefgsociated with SSNS, whereas HLA-DR2, -DR6
or the other may depend upon immunogenetic marand -DQ1 have been negatively associated with SSNS
ers. Most of the studies on HLA antigens have invesi children of French and German ancesthyBesides
tigated the frequency of these antigens in these twerological HLA typing, restriction fragment length poly-
conditions usually considered together. In this studgpporphism typing of HLA*DRB and *DQB
we have characterized serological HLA typing of pagenes has also indicated increased frequency of HLA-
tients presenting with SSNS or FSGC in a BraziliaBRB1*0701 and HLA-DQB1*0201 alleles in French,
population from the Northeast region of the State @erman and English patients with SS&S73%) On
Séo Paulo. the other hand, HLA-DR3 antigen and the HLA-DR3/
Although we did not find any significant associ-DR7 or HLA-B8/DR3/DR7 combinations have been
ation of HLA-A or -B antigens with SSNS or FSGCassociated with steroid-resistant nephrotic syndrome
some studies have reported association of HLA-B& French and German childf&ht>1") In addition to
and HLA-B12 (including splits HLA-B44 and -B45), HLA-DR7 and HLA-DR1 antigen, the combination
and HLA-B13 in EnglisiY, South Africaff?, German of HLA-DR1/DR7 antigens was also overrepresented
and Irish children with SSN52324) |In contrast, HLA- in our series of SSNS patients as the whole group.
A28 and HLA-B12 have been associated with FSGS8ince HLA-DR1 has never been previously associ-
in North American Black or White children and inated with SSNS, this specificity could be a character-
German childref?152%) On the other hand, studiesistic marker for SSNS in this Brazilian population.
conducted on French or Japanese children with  Although neither HLA-B7 nor HLA-DR7 anti-
SSNS'314.26) and on White or Black North Americangens were increased in FSGC patients (total group or
patients with FSGE&" have not shown any associati-only Caucasoids), the frequency of haplotype HLA-
on with HLA-A or -B antigens. B7/DR7 was significantly increased in relation to the
HLA-DR7 specificity and the HLA-B7/DR7 control population. There are few studies evaluating
haplotype were overrepresented in our series of gdkA antigens exclusively in patients with FSGC. Fam-
tients with SSNS, both when considering the wholdy studies conducted on Hispafif¢and Australiafi®
group or just the Caucasoid group. Since HLA-B7 isiblings with FSGC have indicated the presence of
in linkage disequilibrium with HLA-DR?7 in the Brazil- HLA-DR8 and HLA-DR3/DR7 antigens, respectively.
ian populatiof®, we next determined whether theln unrelated patients, Glicklich et &2 reported an
susceptibility conferred by these antigens was depdnereased frequency of HLA-DR4 antigen in both
dent on this linkage disequilibrium. In order to detedt/hite and Black North American patients with idio-
the strongest association, we estimated the RR goathic FSGC. Freedman et@&l, studying 605 renal
EF for HLA-B7 (3.51 and 0.28, respectively) andransplant recipients with renal failure due to FSGC,
for HLA-DR7 (4.31 and 0.40, respectively). In addi-detected no significant association with HLA-DR an-
tion, we evaluated the presence of HLA-B7 antigetigens in African Americans or Caucasian patients. Al-
in patients and controls possessing or not the HLARough these authors did not mention whether the pa-
DR7 antigen, and the presence of HLA-DR?7 in paients had idiopathic or secondary FSGC, their results
tients and controls possessing or not the HLA-B7 speeire similar to ours. In contrast, Gerbase-de-lGfha
ficity (Table IV). Considering that, in all the combina-studying 19 Brazilian patients from the city of Sdo Paulo
tions of HLA-B7/DR7 antigens studied, the RR angresenting with FSGS (16 White and 3 of Japanese
EF were high for both antigens, we concluded tharigin) found an association with HLA-DR4 antigen.
these susceptibility markers were independent. TheFbe non-observation of significant association with
are several reports showing increased frequency lEA-DR antigens, as reported in this study, did not
HLA-DR7 antigen in children with SSNS of distinctmean absence of association. Perhaps the study of
ethnic background, i. e., Australi&, Frenci®1417)  HLA-DQ and DP specificities may disclose such an
Spanisk?), Germaf>1”), EnglisH®®, North Ameri- association. The comparative immunophenotyping of
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kidney biopsies from normal versus FSGC individual®R7 antigens may represent peculiar immunogenetic
revealed a reduction of HLA class Il antigens alonmarkers for SSNS Brazilian patients. In contrast, patients
with increased CD8-positive lymphocytes in sclerotiwith FSGC presented no detectable HLA-A, -B or -DR
glomeruli, and an abnormal expression of HLA-D@ntigen association; however, the HLA-B7/DR7
and -DP antigens in proximal tubular epithelial cellfaplotype was also overrepresented in this series.
together with increased numbers of interstitial CD4Fherefore, besides immunologic and pathogenic
positive lymphocyted?), suggesting the participationfeatures, SSNS and FSGC also share increased
of HLA-DQ and -DP molecules in the pathogenesiequency of the HLA-B7/DR7 haplotype. Although
of FSGC. there are some diseases defined as idiopathic nephrotic
In conclusion, even though the genetic featuresyndrome, they may represent different stages of a
of the Brazilian population are non-homogeneous, oaimgle disease, depending on the immunogenetic
series of patients with SSNS (total group or onlpackground of the patient. Certainly, this subject
Caucasoids) presented an immunogenetic markidserves further investigation. The study of the major
(HLA-DR7) which is similar to that observed in morehistocompatibility complex alleles at the molecular level
homogeneous Caucasoid populations reported in thry identify susceptibility/protective genes responsible
literature. In addition, the haplotype HLA-B7/DR7 for the association of HLA and idiopathic nephrotic
HLA-DR1 antigen and the combination of HLA-DR1/syndrome.

DOMINGOS NAM; PAULA-SANTOS CM; FRANCO PB; KIMACHI T; VOLTARELLI JC & DONADI EA. Caracteristi-
cas imunogenéticas da sindrome nefrética corticossensivel e da glomerulosclerose segmentar e focal em
pacientes brasileiros da regido nordeste do estado de S&o Paulo. Medicina, Ribeirdo Preto, 33: 47-54,
jan./mar. 2000.

RESUMO: A sindrome nefrética corticossensivel (SNCS) e a glomerulonefrite esclerosante
segmentar e focal (GESF) compartilham caracteristicas imunolégicas e patogénicas. Foram estu-
dados 93 pacientes brasileiros (46 com SNCS e 47 com GESF) e 104 individuos-controle, para
caracterizar os perfis imunogenéticos dessas variedades de sindromes nefréticas idiopaticas. Os
antigenos HLA-A, -B e —DR foram tipificados, usando-se método sorolégico. Embora nenhuma
associacdo com os antigenos HLA-A ou —B fosse observada, as freqiiéncias dos antigenos HLA-
B7 e —B12 estavam significantemente elevadas nos pacientes com SNCS. Os antigenos HLA-
DR7, HLA-DR1 e a combinacao de antigenos HLA-DR1/DR7 estavam significantemente elevados
nos pacientes com SNCS, em relacéo aos individuos-controle, ou em relacdo aos pacientes com
GESF. A avaliagcdo somente de pacientes caucasoides revelou que o antigeno HLA-DR7 continua-
va elevado nos pacientes com SNCS. O haplétipo HLA-B7/DR7 estava significantemente elevado
nos pacientes com SNCS e GESF. Embora a populacédo brasileira seja altamente miscigenada, a
frequéncia do antigeno HLA-DR7, que confere susceptibilidade a SNCS em outras populagdes,
estava também elevada na série de pacientes caucasoides aqui estudada.
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