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A Study on the Association of Thin Glomerular Basement
Membrane Abnormality with Minimal Change Nephrotic
Syndrome

Chang Woo Kim, M.D., Min Hyun Cho, M.D., Cheol Woo Ko, M.D,,
Ja Hoon Koo, M.D,, Jung Sik Kwak* M.D.

Department of Pediatrics, Department of Pathology* Kyungpook University,
College of Medicine, Taegu, Korea

Purpose: Thin glomerular basement membrane nephropathy (T GBMN) is recognized as the
leading cause of microscopic hematuria in both children and adults. However thinning of
glomerular basement membrane (T GBM) has been found in healthy adult and also is known to
be associated with various renal diseases such as Alport syndrome, IgA nephropathy and
mesangial proliferative glomerulonephritis. The association of TGBM with minimal change
nephrotic syndrome (MCNS) has been very rare so that the present study was undertaken to
determine the relationship between TGBM and MCNS.

Methods: The study population consisted of 49 children with biopsy-proven MCNS who have
been admitted to the pediatric department of Kyungpook University Hospital during the past 5
years from 1997 to 2001. Group I consisted of 8 children associated with TGBM and Group II 41
children without TGBM. Various parameters such as age of illness, duration from discovery of
illness to the time of biopsy, family history of hematuria and other laboratory tests were
compared between these two groups and the following results were obtained.

Results: Age distribution showed slightly older age in Group I (7.1£3.5 years) compared to
Group II (4.842.9 years). However this was not statistically different (P=0.056). Family history of
hematuria was noted in 2 cases in Group II. Though statistically not significant, hematuria was
seen in 2 out of 8 cases (25%) in MCNS children with TGBM, compared to 7 out of 41 cases
(17%) with MCNS children without TGBM. Other parameters such as BUN, creatinine, 24 hours
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urine protein excretion, serum protein, albumin, cholesterol, and T4/T8 ratio, showed no difference.

Also renal biopsy finding showed no significant difference and the thickness of glomerular

basement membrane in Group I was 188+30 nm.

Conclusion: TGBM was found in 8 out of 49 children with MCNS (16.3%). And this high

frequency of occurrence indicates that these association is not an incidental findings.

T ypical

clinical findings of TGBMN was not noted in all of the 8 children with MCNS associated with
TGBM, suggesting that thinning of glomerular basement membrane (TGBN) is secondary to
rather than the cause of MCNS. (J Korean Soc Pediatr Nephrol 2002 ; 6 : 48-55)
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Table 1. Age and sex distribution of MCNS
with TGBM
Agc(ycars) Male(%) Female(%)  Total(%)
0-1 - - -
1-2 - . -
2-5 1 (16.6) - 1 (12.5)
5-10 4 (66.6) 1 (50) 5 (62.5)
over 10 1 (16.6) 1 (50) 2 (25)
Total 6 (75) 2 (25) 8 (100.0)

MCNS: Minimal Change Nephrotic Syndrome,
TGBM: Thin Glomcrular Bascment Mcmbranc

Table 2. Age and Sex Distribution of MCNS
without TGBM

Age(ycars) Male(%) Female(%)  Total(%)
0-1 - 1 (10) 124
1-2 1 (3.2) - 1(24)
2-5 10 (32.3) 5 (50) 15 (36.6)
5-10 16 (51.6) 2 (20) 18 (43.9)

over 10 4 (12.9) 2 (20) 6 (14.6)
Total 31 (75.6) 10 (24.4) 41 (100.0)

MCNS: Minimal Change Ncphrotic Syndrome,
TGBM: Thin Glomerular Basecment Membrane

Electron microscopy of case No 1
demonstrates  diffuse  thinning  of
basement membrane (170nm). (uranyl
acetate and lead nitrate, x17,000)

Fig. 1.

Fig. 2. Eleétron mlcroscopy of case No 2

demonstrates diffuse thinning of
basement membrane (150-200 nm).
Fusion of epithelial foot process is noted.
(uranyl acetate and lead nitrate, x17,000)
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Table 3. Initial clinical and laboratory data of studied children
Group I (n=8) Group II (n=41)
P valuc
MCNS with TGBM MCNS without TGBM

Scx(M/F) 6/2 31/10 NS
Age at discovery of iliness(ycars) 7.1£3.5 (2.3-12.3) 4.842.9 (09-13.4) 0.056
Agce at biopsy(ycars) 7.9£3.1 (4.0- 12.6) 6.2+3.0 (1.0-13.4) NS
Duration of illness before biopsy(mos) 10£13 (0-38) 1724 (0- 134) NS
Family history of hematuria(nephritis) 0 2 NS
Hematuria(MH/GH) 2/0 (25%) 6/1 (17%) NS
Hb(g/dL) 14.4£1.6 (12.7-17.1) 13.5¢1.2 (11.3-17.1) NS
BUN(mg/dL) 9.1£3.5 (6-17) 12.5¢5.8 (5-32) NS
Crcatinine(mg/dL) 0.6+0.1 (0.5-0.7) 0.5+£0.4 (0.1-2.8) NS
Protein(g/dL) 44+0.5 (3.8-5) 4.6+£0.8 (3.3-64) NS
Albumin(g/dL) 2.2£0.5 (1.6-3.2) 24£0.7 (1.2-4.1) NS
Cholesterol(mg/dL) 491+221 (283-978) 406+144 (174-727) NS
IgG(mg/dL) 371£166 (115-663) 3264223 (78-926) NS
IgA(mg/dL) 153+58 (56-211) 131£52 (45-242) NS
IgM(mg/dL) 2754149 (56-573) 222+80 (112-531) NS
C3(mg/dL) 11618 (91-151) 12629 (68- 196) NS
Cd(mg/dL) 49+63 (23- 205) 49+85 (15-428) NS
T4/T8 ratio 1.1£0.4 (0.7-2.0) 1.2+£0.8 (0.1-3.4) NS
24 hr urinc protein(g/24hr/1.73m’) 54423 (2.6-10.4) 6.8+6.5 (0.8-28.4) NS

Data arc cxpressed as mcan = SD and parcnthesis indicate range of values.

MCNS: Minimal Change Ncphrotic Syndrome, TGBM: Thin Glomerular Bascment Mcembrane,

GH: Gross Hematuria, MH: Microscopic Hematuria, NS: Nonspecific

Table 4. Initial clinical and laboratory data of MCNS children with TGBM

Case Age of Total protecin/albumin Cholesterol BUN/Cr 24hr urine protein
No 5% iliness(yrs) (mg/dL) (mg/dL) (mg/dl)  (g/24ht/1.73u0)

1 M 3912 5.0/32 283 8/0.6 2.64

2 M 11 5/12 4.1/2.0 329 6/0.7 5.88

3 F 5012 42120 404 8/0.5 527

4 M 8 4/12 3.9/1.8 487 6/05 439

5 M 6 9/12 5.0/2.5 379 9/0.6 5.50

6 F 12 3/12 45/2.0 613 10/0.6 10.43

7 M 2 4/12 3.8/1.6 978 17/0.6 5.88

8 M 6 5/12 5.0/24 457 9/0.6 3.60

MCNS: Minimat Change Nephrotic Syndrome, TGBM: Thin Glomerular Basement Membranc
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Table 5. Biopsy findings of MCNS with and
without TGBM

MCNS with TGBM MCNS without TGBM

(n=8) {n=41)

GBM thickness(nm) 188+30 (150- 240)

Interstitial fibrosis -

Interstitial lymphocyte 5 (62.5%) 19 (46.3%)

infiltration(patch)

Mesangial

cell proliferation

IF  C3 2 (4.9%)
1gM I (12.5%) 9 (21.9%)
1gG - -
IgA - 2 (49%)
Fibrinogen 1 (12.5%) 1 (2.4%)
Negative 7 (87.5%) 31 (75.6%)

MCNS: Minimal Change Nephrotic Syndrome,
TGBM: Thin Glomcrular Basement Membrane,
GBM: Glomcrular Basement Mcmbranc
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