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An Analysis of Focal Segmental Glomerulosclerosis according
to Morphologic Subtypes
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Background : The histological subtypes of focal segmental glomerulosclerosis (FSGS) have
different significance and influence clinical presentations and outcomes in patients with
FSGS. However, no such data has been reported in Korea. Methods : We reviewed renal
biopsy specimens of 69 adult patients who were diagnosed with idiopathic FSGS between
2000 and 2008, subclassified them according to the Columbia classification and correlated
the results with clinical findings. Results : The frequencies of the FSGS subtypes were not
otherwise specified (NOS) (n = 28), tip (n = 21), perihilar (n = 11), collapsing (n = 5) and cel-
lular types (n = 4) in descending order. Nephrotic syndrome was more common in patients
with the tip and collapsing types than the perihilar type. The prevalence of chronic kidney dis-
ease stage 4/5 at the time of renal biopsy was significantly higher in patients with the cellular
type than the NOS or the tip type. The remission rate after treatment tended to be higher in
patients with the NOS type (22.0%) and the tip type (15.2%) than the perihilar (6.8%) and
collapsing types (3.4%). Conclusions : Classifying FSGS subtypes may be helpful to predict
of clinical features and renal outcomes.

Key Words : Glomerulosclerosis, focal segmental; Morphologic subtypes; Clinical course;
Prognosis; Renal biopsy
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Fig. 1. (A) Collapsing subtype. Collapse of the glomerular tuft and
overlying hyperplasia of the visceral epithelial cells can be seen.
(B) Tip subtype. A localized sclerotic lesion involving the proximal
tubular pole (tip domain) is classified as the tip subtype. (C) Cellular
subtype. This glomerulus shows a segmental area of endocapillary
hypercellularity with mononuclear cells and multifocal adhesions
of the capillary tuft to Bowman'’s capsule. (D) Perihilar subtype.
Segmental sclerosis with a small area of hyalinosis noted near the
vascular pole. (E) Not otherwise specified subtype. A segmental
sclerotic lesion with synechia of glomerular tuft to Bowman's capsule
involves the periphery of the glomerulus (A, C-E, methenamine-sil-
ver; B, periodic-acid Schiff).

o Hg Hw(Kruskal-Wallis test, analysis of covariance H W= Kruskal-Wallis test& Aldstgom, Hd v], A

[ANCOVA]) 9 WAREA (FholAlsr A7) & Atk ol GA TEYQY] frro 255 e - ) AES B

Z4 27E Kruskal-Wallis testE o]&dte] #43k1om o] T2 i, A5 el i s 247 Aol Ade Al

T AFEA A7ske] 74 ANCOVAE Aldiste] old] w2 atgick. olW, ¥ 47} 5HTE AL 7§ Fisher's exact

QEE HASIT test® oS AARHACH, pgh 005 TS 9ode A
AZAZAL AL o], AW 77E d3 AdlolEld, BUN, o2 3tk

A g, @4 FUAHE 2407 T, AFA o e



592
2 1
QA £

3kl ol 15M15E 69ME Hit 39490, |
= 08:1 (At 328, ozk 379) Itk ©o] T AFJOR oF
£ XE F 97t 274(39.1%) QI 24417 0] i
76 golom, AXAHAL GA] AFTFTFEE 23%(33.3%) oAl

A VERSTH Table 1).

=3

T
=
o,
=

Table 1. Demographics at biopsy

Characteristics n (%)
Sex (maleffemale) 32/37
Age at biopsy (yr) 39 + 14
Duration of illness (mo) 165 = 259
Hypertension 27 (39.1)
Duration (yr)
<1 10 (14.5)
1-5 9(13.0)
6-10 4(5.8)
>10 4(5.8)
Serum creatinine (mg/dL) 1.80 = 1.94
Blood urea nitrogen (mg/dL) 231 = 18.1
Serum albumin (g/dL) 3.30 = 1.09
Serum cholesterol (mg/dL) 2438 £+ 104.9
Proteinuria (g/24 hr) 76+ 88
Nephrotic syndrome 23(33.3)
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Table 2. Pathological findings of focal segmental glomerulosclerosis subtypes

Total NOS Perihilar Cellular Tip Collapsing p-value

No. of cases 69 28 11 4 21 5
No. of glomeruli 13779 13970 113x£72 9.8 + 50 15.3 = 10.4 138 £ 24 0.493°
Global sclerosis (%) 125 =177 148 £ 211 16.2 = 17.0 135 £ 269 6.3 = 9.3 17.0 = 18.0 0.395°
Segmental sclerosis (%) 21.0 = 159 205 + 155 19.8 = 10.6 314 =208 208 = 193 188 £ 99 0.751°
Mesangial proliferation

0 66 26 10 4 21 5

1 3 2 1 0 0 0

2 0 0 0 0 0 0
Tubular atrophy

0 10 1 1 1 7 0

1 50 24 8 2 12 4

2 6 1 2 0 2 1

3 3 2 0 1 0 0

Interstitial fibrosis

0 16 2 0 10 0

1 48 21 8 3 11 5

2 5 1 1 0 0

3 0 0 0 0 0 0

Interstitial inflammation

0 18 7 2 0 9 0

1 40 18 6 2 10 4

2 11 3 3 2 2 1

3 0 0 0 0 0 0

“Statistical significance is evaluated by Kruskal-Wallis test; "Statistical significance is evaluated by ANCOVA analysis adjusted for age.

NOS, not otherwise specified.
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Table 3. Clinical findings of focal segmental glomerulosclerosis subtypes in patients more than or equal to 15 years old

Total NOS Perihilar Cellular Tip Collapsing p-value
Sex (maleffemale) 32/37 12/16 3/1 11/10 2/3
Age at biopsy (yr) 39 + 14 35+ 14 42 + 17 42 + 14 40 * 14 48 * 14 0.360¢
Duration of illness (mo) 165 £ 259 126 £ 223 278 = 32.3 195+ 233 152 =254 18.8 £ 36.4 0.351°
Hypertension (%) 27 (39.1) 7(25.0) 6 (54.5) 1(25.0) 9(42.9) 4(80.0)
Serum creatinine (mg/dL) 18+ 19 1.4 £+ 09 22+ 26 33+08 16 = 25 21 %15 0.040¢
Blood urea nitrogen (mg/dL)  23.1 + 18.1 20.6 + 13.3 254 = 169 476 £ 253 212X 216 21.0 = 126 0.039
Serum albumin (g/dL) 33+ 10 32+ 11 40+ 05 29 + 11 31+ 11 28 +13 0.080°
Serum cholesterol (mg/dL) 2438 + 1049 2437 = 1028 1787 £358 2457 =661 2684 £ 1320 299.2 £ 64.1 0.031°
Proteinuria (g/24 hr) 76 = 88 7.3 £ 9.1 3757 1569 £ 146 6.0 + 54 105 £ 105 0.389°
Nephrotic syndrome (%) 33.3(n=23) 28.6(n=8) 0(n=0) 250(n=1) 524 (n=11) 60.0(n=23)
eGFR (mL/min/1.73 m?) 65.4 + 36.5 69.2 + 34.7 57.4 + 36.0 226 = 9.2 759 £ 357 531 + 44.2 0.040°
CKD stage 4 or 5 (%) 15(21.7) 5(17.9) 3(27.2) 3(75.0) 2(9.5) 2(40.0)
“Statistical significance is evaluated by Kruskal-Wallis test.
NOS, not otherwise specified; eGFR, estimated glomerular filtration rate; CKD, chronic kidney disease.
Table 4. Treatment for the focal segmental glomerulosclerosis subtypes

Total NOS Perihilar Cellular Tip Collapsing

No. of cases 59 26 9 3 19 2
Remission 28 (47.5) 13(22.0) 4(6.8) 0(0.0) 9(15.2) 2(3.4)
Steroid 15 (25.4) 7(11.9) 3(5.1) 0(0.0) 5(8.5) 0(0.0)
Steroid + cytotoxic agent 2(3.4) 0(0.0) 0(0.0) 0(0.0) 2(3.4) 0(0.0)
Renal replacement therapy 1(1.7) 0(0.0) 1(1.7) 0(0.0) 0(0.0) 0(0.0)
ACEi or ARB 10 (16.9) 6(10.2) 0(0.0) 0(0.0) 2(3.4) 2(3.4)

Values are presented as number (%).

NOS, not otherwise specified; ACEi, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blocker.
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