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Clinicopathologic Analysis of Membranous Glomerulonephropathy

Seok Hoon Jeon and Moon Hyang Park

Department of Pathology, College of Medicine, Hanyang University, Seoul 133-792, Korea

Membranous glomerulonephropathy (MGN) is the most common primary cause of the nephrotic syndrome in adults, ac-
counting for about 20% of the cases in most series. MGN is idiopathic in the majority of cases, however approximately
25% of adults have identifiable causes (secondary MGN). To evaluate the clinical and pathologic characteristics of
MGN, we reviewed the clinical data and renal biopsies from 141 cases of MGN. The mean age of the patients at
blopsy was 43 years old, but patients of all age were seen (range from 3 to 76 years of age). There were 88 males
and 33 females. There were 99 idiopathic MGN cases and 42 secondary MGN cases. The associated causes of secondary
MGN included hepatitis B infection (18 cases), SLE (10 cases), drugs (4 cases), post-transplantation MGN (5 cases),
diabetes mellitus (4 cases), syphilis (1 case) and hepatitis B infection associated with theumatoid arthritis. The prevalence
of histologic stages by Ehrenreich and Churg was as follows. Stage 1 was 24 cases, stage Il was 72 cascs, stage 1]
was 33 cases, and stage IV was 9 cases, All patients had proteinuria. Nephrotic syndrome was observed in 39%, edema
in 73%, microscopic hematuria in 49%, gross hematuria in 28%, hypertension in 13%, and the serum creatinine level
above 1.5 mg/dl was in 13%. Cases with glomerulosclerosis was observed in 45 cases with an increased percentage
of glomerulosclerosis in the higher grade. Immunofluorescence (IF) examination showed predominantly granular IgG
(118 cases) and C3 (B4 cases) stainings along the glomerular capillary wall. In idiopathic MGN, sparse mesangial IF
staining was noted up w0 10% of the cases. However, mesangial IF staining in SLE was observed in 33%, hepatitis
B infection in 28% and diabetes mellitus in 50%. An electron microscopic examination revealed subepithelial electron
dense deposits of immune complex in ali cases. The prevalence of mesangial and subendothelial electron dense deposit
in idiopathic MGN was present in 19% and 6%, respectively. In SLE cases, mesangial and subendothelial deposits
were observed in T8% and 56%, respectively. In hepatitis B infection, mesangial and subendothelial deposits were
observed in 54% and 69%, respectively. In conclusion, immune deposits in the mesangium are scanty in idiopathic MGN,
and if pronounced this should increase suspicion of underlying systemic diseases, such as SLE or other infectious diseases.
(Korean J Pathol 1998; 32: 420-430)
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Fig. 1. Distribution of age and classification of MGN in male
(A} and female (B).

Other®: Post-transplantation MGN, DM, drugs, and syphilis
Numbers: Number of cases

7+ ARsig o) obwlo skl okgich Ale]4] &
Azl wkAd alra] AW =L Sofjo] o] ZchE]l 7)7he
]M -3 ?1?1 1, 1, 2, 6Md o|gl 3t lod|= A 77
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o G ERel|l A 404]ell A 494] Atejel| Fhab T2 ¥
E5 Hec) (Fig 1) o] 5 AAA Eubad ke 2]

7o 100 BE oq,-:mw uhAslgl s w2 20~ 19*11
?1 57, 303947} 49, vheiA] 19 5441 ek 414
A ogAe o4 S4E A dlelly gl 9lzlen
3 ﬂ #h ehuiie] A5 o] glgdo) (p=0.063). 5
T 96e]] (T3%), HFF 434 (39%), 2eln ¥
3h2 176 (13%)ell4] slsdeh 591 #Hikxi= 334 [zaﬂa;
el HolsA 8l 60l @9%)ld g9leled,
sl A4 EubA Gabell s mabn Hxol S {‘iﬁt‘i{:]
Ho| 72 Hxes) 74 (78%), B3 ool = Solz 8
et wv| g A "iart 4%, 9%, Yol 26%,
5251 0w Lhe| 7] dlellA= Hkrt A2 glglch A of
of| 4 HA creatinine®| = EH 1.4 mg/dlg, 1.5 mgdl
ol4ro® F7HEl ol7h 156 (13%)2 YA opad At
A AT =of] 4] Te]), .:.]g'l_,!.l whA] AR Al ol 4] Bl

Tahle 1. Clinical features of MOM at the time of renal

biopsy
Clinical features Frequency (%)
Proteinuria 125/125( 1000
Nephrotic synd. 43111( 39)
Edema 96131 73)

Micro, hematuria GOA22( 49)
33/122( 28)
1771240 14)

15/116( 13)

Giross hematuria
Hypertension
Serum CRZ- 1.5 mg/dl

Nephrotic synd.: nephrotic syndrome, Micro. hematuria: mi-
croscopic hematuria, Serum CR: serum creatinine

o olF 5 mgd e]4te ZrbEl ol 2e8 BE
Ael4 F Azl =b4 A Zolgdon HH crear-
inine X7} 1.5 mg/dl o| 4] sS4 "2 creatinine )
of #HydhZ 5.3 mgdl, Foak2 2.7 mgdigich €A
creatining®] 3= W2 2 wWe] 83 creatininee] 1.5 mg/dl
ol g S7Hl Ao Qisrt 247} Al pdr)zl 21%, A 0
W77k 7%, A W 7L 1%, 4] Ve 7] 7} 25%2 7]
o} "A creatinine?} = el o] glgle) (p=0.299). 22
Axl o]z 7he 2leo]E Y Ale]4] 3 Azl r-r'l-,l:l A
A A G ol Sell 2]gh whA] ALt A 2o *‘“ |
oA, Wil St 79 3% (1el), BY 29| 7
= 8% (1<), YAl = 10% (TaDell A €A creat-
ininee] 1.5 mgfdl |4 S7lEgl =] etz Bog) E
s 4lo] A F wbagul whAl Apta)] Aol 4] A cre-
atininee] E5tew HE creatininec] 5 mg/dl o] 4 =7}
4 20 LFAL Aol AR A A ATAANE
olglich (Table 1).
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37} 1865 Sofl (29%), A4 &7} 4o (24%), A A
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= 24 (d0fysiedt HEA e glelo) Jawle]
A5 A i 46dF 16]] (25%), £2A A3 = 24
(30%)%] on] w53t BE 2t Fulxls fHEHe] &
Aled] 2l Ao At Aekt gl Addke Ax
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Table 2. Relationship between prevalence and percentage of cases with global andjor segmental sclerosis according to the

causes of MGN

e

GS, 55(%) 0 1-20 =20 Total No. of sclerosis
Classificarti s 55 (5 s 55 G5 55
Primary 61/93(66)  B2/93(ER)  21/93(23) 6/93( &) 11/93(11) 593 5)  32/93(34) L1/93(11)
sSecondary:
Hepatitis B 13/18(72)  14/18(78) 2/1B(11) 4/18(22] 318(1T) O/ 18( ) 5/18(28) H18(22)
SLE af 180} 810080 1/1O{ 10 1/ 100107 110010 110107 2/100200 211200
Drug 340 75) 4140104 1/4( 25) a0 4 ) Oy ) 1/4( 25) 0/4(
Post-trans 350 60) 5501040 2/5( 40) (1T ) TR ) (TR )] 2i5( 40) (N TESTI |
DM 3/4( 75) 2/4( 50) Of4{ ) 1/4( 25) 14 25) 1/4( 25) 1/4({ 25) 2040 5
Swphilis 1711060 1/1( 1040} OfLg ) (R Ty Wi ) O ) i ) O/ o
Total 92/135(68) 116/135(86) 27/135(20) 12/135(9)  16/135(12)  T/135(5) 43 135(32y 19/135(14)
MNE*

GS: global sclerosis, 55: segmental sclerosis, Post-trans: post-transplantation MGN, NS*: swatistically not significant

Table 3. Comparison of prevalence and degree of global and segmental sclerosis between each stage of MGN

s

5, 55 0 120 =20 Total No. of sclerosis
{%} S
Stage G5 55 s a5 55 G5 55
| 18/24(75) 222492) 324(21) 2124( &) 1/24( 4) Q24000 6f24(23) 2124 &)
11 AT)6T{TO 61/67(91) 16/67(24) S/67( &) 46T 6) 1/67(1) 20067300 6/6T( %)
11 25/35(7TH 28/35(800 6/35(17) 5/35(14) 4135(12) 2/35(6) 1Y 35(29) TI35(200
IV 2190 22) 590 56) 09 T T TR) 4944 T T8) 4/9( 44)
Total 92/ 135(66) 116/135(80) 2717135200 12/135(9) 16/135(12) TI135(5)

43(135(32)  19/135(14)

GS: global sclerosis, 55: segmental sclerosis

Between percentage of number of cases with GS & siage: p=0.017
Between percentage of number of cases with 88 & stage: p</0.001

Between percentage of GS & stage: p<20.001
Between percentage of 55 & stage: p-<-0.001

off wpE A=7-2 Table 20l okalelv) 2= 8k w7
w2 A e W Al Askel BAA Ao}
A 17 el A= 24ellg 2h 6ol] (25%), 290 (8%), A 11
B 7)ol A= 67al|5 204 (30%)2}F 4] (6%), A 114 7]
of| 4 = 330l 10ad] (29%)2} Ted] (20%), 3] IVE 7] of| 4
= 9ull 7ol (TR%)S} dof] (44% )% (Table 3). A2
Agke] 5, Ha Hile £ Al dlixe AR
v W7 =5 SAITHoE fouAl Eolslq
Si} (p<0.001) YA} of2p4] wha] Apgta) AulEz1
o= FAITHeRE Fo¥ Abel7) gligich

At dakalae] S4, Al 91 e 44
ghel A E Ha aelw Feidle] A= Table 4
2} 5ef] aofsicdch 2t Wololcl wlEsl glE A

AE, TFE o/ 4L 1ol BEFaled diite o
© WAY Aolssich ey, Wojd s "agkg Ee
S8 Al 91, b e dRdkel Sl He o
Bla suEe] HArg By A IVl 7oA 55 e
el WIE Kl o7l 9ol b 36l (33%), 4¢]
(44%), 5afl (55%), 3ol (33%)2 | 1 7ol 24¢]F 0
of| (0%), 3edl (13%), 3of] (13%), 0] (0%), #| 1 7] el] 4]
674l| 5 O<l] (0%), Sed] (7%), Teil (L1%), 7=l (11%), = 1
W 7ol A 35ellg 3el] (9%), 24 (6%), 3ol (9%), 6el]
(17T%) el =2 vl&S Hgich w72l "7k E e
A (p=0.001), A3t 2= (p<0.001), 2] 44535
2 {FAME A7 (p<0001) s Tl A=
(p=0.031) EAEH ez Fegh 2o E Jehlglch 2
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Table 4. Relationship between degree of mesangial proliferation, interstitial inflammation and fibrosis, tubular atrophy, arte-
riosclerosis in each stage of MGN

-

Stage Severity Mes pro TA I&F AS

0 15/24(63) 12/24(50) 13/24(54) 17/24(71)

I mild 9f24(37) 0/24(37) BI24(33) T124(29)
= mod 0f24( O 324013 32413 0/24( 0)

0 353/06(53) 19/66(29) 22/66(33) 32/66(48)

11 mild J1/66(4T) 42/66(47) 37/66(56) 27/66{41)
== mod Ofea( ) 56( T) Fi66(11) Tie6(11)

0 12/35(34) Bf35(23) 6/35(17) 14/35(40)

I mild 20/35(57) 25[35(71) 26/35(74) 15/35(43)
ol 3350 9 2(35(6) 335 O 6/35(17)

0 2/9(22) 4{9(45) er 0 2/9(22)

v mild 4/9(45) 1/9(10) 4/9( 45) 4/9(45)
>mod 3/9(33) 419{45) 5/9( 55) 3/9(33)

0: no change mild: mild degree, >mod: moderate 1o severe degree, Mes pro: mesangial proliferation, 11 & F: interstitial
inflammation and fibrosis, AS: degree of arteriosclerosis, Number in ( ) percentage of cases, Between mesangial proliferation
and stage: p=0.001, Berween tubular atrophy and stage: p< 0.001, Between interstitial inflammation, fibrosis and stage: p<
0.001, Between degree of arteriosclerosis and stage: p=0.031

Table 5. Comparison of the severity of mesangial proliferation, interstitial inflammation and fibrosis, tubular atrophy, degree
of arteriosclerosis and causes of MGN

Classification Severity Mes pro TA I&F AS
0 47/93(51) 28/93(30) 29/93(31) 46/93(49)
Primary mild 41/93(44) 579361} 49/93({53) 36/93(39)
Z mod 5/93( 5) Bl93 9) 15/93(16) 11/93(12)
Secondary: 0 TT(41) 5/17(29) 4/17(24) TI1T(41)
Hepatitis B mild 1Of17(59) 10/17(59) 12/17(T1) 6/ 17(35)
> mod 0/16( 0) 2/17(12) 117( 5) 417(24)
0 5100500 41100400 4100440 6/ 106
SLE mild 5/10(50) 5/ 10¢50) &/ 10{60) 4/ 1040
2 miod O/ 10 ) 1/ 10(100) 0100 0) 0/ 10 1)
0 34 TS 1/4( 25) 1/4{ 25) 34 T75)
Drug mild 14 25) 340 75) 34 T5) 1/4( 25)
> maod Of4( 0) Oy O) Ofd( ) Of4( 0)
0 2/5( 40) 2150 40 1/5( 200 250 40y
Post-trans mild 50 6 1/5( 209 1/5( 209 2(5( 4y
= mod o4 0) 245( 40) 350 60) 1/5( 20y
0 /4 25) 0f4( 25) WTE TR ) [ETE )
M mild 34 75) 3a( 735) 340 75) EIET I
= mod 1/4( 25) 1/4( 25) 1/4( 25) 1/4( 25)

Syphilis — mild mild mild 0

NS5*

(: no change, mild: mild degree, >mod: moderate to severe degree, Mes pro: mesangial proliferation, II & F: interstitial
inflammation and fibrosis, AS; degree of arteriosclerosis, Post-trans: post-transplantation MGN, Mumber in ( ): percentage of
cases, NS*: swtistically not significant
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Table 6. Prevalence of positive IF staining in each stage of all MGN cases

—

Stage Site IgG TaM IgA C3 Cl 4 Fib

I POW 20022(91) 522(23) 6/22(27) 11/22(50) 8/22(36) 1/22( 5) 1y22{45)
Mes 3/22(14) 2/22(10) 222(10) 2/22(10) 322(14) 022( ) 322014

i PCW 59/64(92) 14/64(22) 12/64(19) 45/64(70) 26/64(41) 11/64(17) 34/64(53)
Mes TI64(11) B/64(13) 5/64( 8) S/64 8) 3/64( 8) Bi64(13) 4/64( 6)

m PCW 32/35(91) 9/35(26) 5/35(14) 19/35(54) 17/35(4%) 11/35(31) 22/35(63)
Mes 3/35( 9) 9350 6) 1/35( 3) 3/35( 9) 3/35( 9) 3/35( 9) 3350 9)

v PCW /9 T8) 39 33) 39 33) 3/9( 78) 490 44) G/ 67 6N 67)
Mes 19 11) L9 11} 9 ) 39 33) 219 22) L9 11) /a2 11

uc PCW 11 100 (VBT )] UBY )

(ULt FRTRLLY WI( O 110100

PCW: peripheral capillary wall Mes: mesangium, Fib: fibrinogen, UC: unclassifiable, Numbers; number of positive cases/number

of tolal cases, Numbers in ( ): percentage of cases

Table 7. Comparison of IF staining pattern in primary and secondary MGN

Classification  Site gl IgM IgA C3 1 4 Fib
Primary PCW  B5/90(94) 17/90(19) 15/91T) 37/90(63) 31/90(34) 17/90019)  54/90(60)
: Mes 3/90( 3) 9190(10) 1/o0¢ 1) 300( 3 4/90( 4) GO0 T)  400( 4)
E'ff:p‘;fﬁg: p POW  IS[IS(83) /1830 YIR(1T)  11/18(61) o/18(50)  7/18(39)  7/18(39)
Mes 5/18(28) 1/18( &) 21811 218(11) 318(17) YIR(IT) 218011
SLE PCW  7/9( 78) 39( 33) 5/9( 56) 6/9( 67) T/9( 78) 4/9( 44)  T/9( 78)
Mes 2/9( 22) 1/9( 11) 2/9( 22) 3/9( 33) 2j9( 22) 209( 22} 2/9( 22)
Drug FCW  2/a( 50) 14 23) /4( 25) 2/4( 50) /40 25)  O4( 0)  4/4(100)
Mes 2/4( 50) 1/4( 23) 14 25) 1/4( 25) 0f4i ) ATETE 2jai 50)
Post-trans PCW 5/5(100) 1/5( 20y 1/5( 20) 3/5( 60) 3/5( 60) Oys( ) 2/5( 40
Mes 2)5( 40) 050 0) 1/5( 20) 2/5( 40) 1/5( 20 O5C 0 OS50 0)
M PCW  3/4( 75) 1/4( 25) 040 0) 34 75) 34( 75) OaC Oy 2040 500
Mes 1/4( 25) 1/4( 25) 0/4( 0 24( 50) 23 50) 1/4( 25) 1j4( 25)
— PCW  1/1{100) 1/1(100) 1/1(100) 1/1(100) 1/1(100) J1(100)  1/1(100)
P Mes o 0 ol o) O 0) o1 0) 1/1(100) 01 0) 1/1(100)

PCW: peripheral capillary wall, Mes: mesangium, Fib: fibrinogen, Post-trans: post-transplantation MGN, Mumbers: number of
positive cases/number of total cases, Numbers in { ): percentage of cases
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a4 chekst ok A A S Bl 471 Table 83} Oef] 2efsigich HEo] 2ol gle
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te 2]
AR AAel A AFA7E E8E 118600 4 g miod Wgha] 2 2te] Alu|sle] HAHEl o 2fef] At H

Table 8., Comparison of EM fuu:lmgs in each stage of MGN

= e, se———

FPE(%)
Stage Mes Sen Sep TRS Hyper
<_ 80 =80
I 4/18(22) I/18( 6) 18/ 18{1007) 2A1B(11) 16/ 18(89) Of18¢ 0 O 18(0)
I 21/59(36) 14/59(24) SH59(100) 6/59(10) 53/59(90) 659010} 4/5%7)
1l T3 21 5/33( 15) 353/33(100) 3330 9 30/33(91) 1/33( 3) 0/33(0)

INY 1/8( 13) 8¢ O 8/8( 100 218( 25) 6/8( 75) Of8C M O/8( 0y

NS*
Mes: Mesangial electron dense deposits, Sen: Subendothelial electron dense deposits, Sep: Subepithelial electron dense depopstis,
FPE: effacement of foor process, TRS: twbuloreticular siructure, Hyper: glomerular hypercellularity, Number in ( ): percentage
of case, NS8*: statistically not significant

Table 9. EM findings according to the causes of MGN

—

FPE{%)
Classification Mes Sen Sep TRS Hyper
< 80 =80

Primary 16/86(19) 5/86(6) S6/86( 100) 6/86( 7) 80Y/86(93) 2/86(2) 1/86(1)
secondary:

Hepatitis B 7/14(350) Gf14(64) 14/14(100) 2/14(14) 12/14{86) 1/14(7) O/ 14(0)
SLE 7/9( T8) 5/9(56) Q9 1000 39( 33) 690 67) 5/9(56) 3/0(33)
Drug 1/40 25) 1/4(25) 4/44 100 1/4( 25) 340 T Of4( ) Of4(
Post-transpl 1/50 20) ISR S5 104 1/5( 20) 4/5( BO) /5 0) 0f5( O)
DM 020 0 020 0) 2/2( 1040)) 020 0) 2/2(100) 0f2{ 0) 0721 Oy
Syphilis - - - - — _ _

e —

Mes: Mesangial clectron dense deposits, Sen: Subendothelial electron dense deposits, Sep: -E:ub-cpllh::]ml electron  dense
depopstis, FPE: effacement of foot process, TRS: tubuloreticular structure, Hyper: glomerular hypercellularity, Post-transpl:
post-transplantation MGN, Number in ( ); percentage of case

Between mesangial deposits and classification: p<0.001

Between subendothelial deposits and classification: p<20.001

Between effacement of foot process and classification: p=0.031

Between tubuloreticular structure and classification: p << 0.001

Between glomerular hypercellularity and classification: p < (.001

Between mesangial deposits and 1," 2° MGN: p-<0.001

Between subendothelial deposits and 1," 2" MGN: p < 0.001

Between effacement of foot process and 1. 2° MGN: p< 0,001

Between tubuloreticular structure and 1, 2° MGN: p=0.001

Between glomerular hypercellularity and 1,” 2° MGN: p=0.0351

Between mesangial deposits and SLE, non-SLE: p=(.001

Between subendothelial deposits and SLE, non-SLE: p=0.003

Between effacement of foot process and SLE, non-SLE: p=0.989

Berween tbuloreticular structure and SLE, non-SLE: p < 0.001

Between glomerular hypercellularity SLE, non-S5LE. p<0.001
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