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Membranous Nephropathy in Chronic
Graft Versus Host Disease after Allogeneic
Hematopoietic Stem Cell Transplantation:
A Case Report and Literature Review
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Division of Nephrology, Department of Internal Medicine, Faculty of Medicine, Chiang Mai University

Abstract

Hematopoietic stem cell transplantation (HSCT) is one of the most effective therapeutic modalities for malignant
and non-malignant hematologic diseases. Although HSCT can result in satisfactory patient outcomes, complications
during the procedure are not uncommon. Graft versus host disease (GVHD) is a serious complication in HSCT that
may result in death of the recipients. GVHD is categorized into acute and chronic variants depending on the time of
onset. The acute presentation occurs during the first 7-100 days and the chronic presentation occurs after 100 days
of HSCT. GVHD may affect several organs including the kidneys. Most patients present with nephritic or nephrotic
syndrome. Although the incidence of membranous nephropathy is low, it is the most common cause of glomerular
disease after HSCT and is associated with chronic GVHD. A proposed mechanism of membranous nephropathy in this
setting is immune dysregulation from B-cells and T-cells. Autoantibodies induced by donor immune cells can target
podocyte antigens of the recipients. Treatment decision normally depends on the severity of the disease. Rituximab
has become the initial immunosuppressive therapy of choice among those with severe presentation. Cyclosporine

or tacrolimus with steroid is another alternative treatment regimen.
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i'mmug’{ﬂw disease; GVHD) niandslgnaewadduinindadonls

Avaendalve ey 46 U lesunsitadeinlulsauess
Wadenvrnduundurinaunesn (Acute lymphoblastic
leukemia; ALL) url@Uszanas 1 Uase Isugnaivndngns
HyperCVAD (cyclophosphamide, vincristine, doxorubicin,
dexamethasone) auAsULAEWUIIAFIUA Aoul 1 U
fou lisunsugnanewadsuindaiiadenaniine way
1§5u8n cyclosporine $3ufU prednisolone itedasfiu
AzwasrunLdalndsen1usienie (graft versus host

2 danvifUreiionnsaemadiiynifentu v e
warldfunsdosndessyuumaiiuenms safunsdintuiie
damsravane Finen Samudnuazvssnnzwadsuii il
FOATUINNUUUULEEUNSU (acute graft versus host disease;
aGVHD) LLWVIET;\I:J%ﬂHWﬁmimﬂﬁ methylprednisolone
NNMaeAldenAAADNRUY 3 U AU cyclosporine Wag
prednisolone siaiilas Junsziisanusavignenagiduiule
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WU FUUdl sclerotic mouth wagileMsmuianamyn
nandduiuld 2 Weu Faldumsitaduindanzwadeu
suinlvidedusnsnenuuEes (chronic graft versus host
disease; cGVHD) Lm'Qﬂaleaijﬂyﬁﬂmwm'ls%’ﬂma&hwiaLﬁ'aq
2 ewseungUaeiiennisuinuinalunty uwuukazwn
safuiifaanandunes enmsvadisnniuluszesinan
3 dUa9i wsnSunsianuadndulain 120/80 uu.Usen
namInTIIneiesUfoinindosiunusdugidelulasiau
Twdeon (blood urea nitrogen; BUN) 9 win./ma. szauasieafiiu
(creatinine; Cr) luidien 0.86 un./ma. szduueayiiuluiden
2.6 N3u/ma. sEAURBIAAIMBTRAlULERN 337 UN./Aa. WALAN

glulnatu (hemoglobin; Hb) 13 nju/na. nMsesialaaniz
meuiunaaaUdnsazUNULEayiusyiu 3+ nudinifonuns
20-30 waase high power field (HPF) Wipidenu 1-2 iwaa
§o HPF iauﬁgﬂwu oval fat bodies wag fatty cast 910115
M5I9A18NA099aNnssAN seaulUsAumesrAuASweNliu

Tudaanezwindu 9 unlusfiu/un.eiueiidu Weswinam
S mssenlinunnviiuidefewieiiaung fuu
mmmmmmimmaw&"ﬂwiwﬁﬁmwmﬁmmﬂqu
o1nslusiuiluilaants (nephrotic syndrome) anilan
FUaeliFunsasiamaiosujiansifuduitonaiing
ATl Tnenuiwansivhiasusnaud hiasusniaud
wazietled Wuauhoun ma antinuclear antibody (ANA)
vJuuan (nucleolar 1:1,280, fine speckle 1:320), anti-dsDNA
<10 gila/ua. (AUNR <100 giln/aa.), complement C3 1,480
Tulasnsa/ua. (Aunf 550 -1,200 lulpsniu/aa.), complement
ca 274 lalasnsu/ua. (AUn@ 100 - 400 lalasnsu/aa.),
anti PLAZR antibody fuau sesuthanaluden 83 un/ea.
waznsaTadoaudsluganssiuay uenanilfiae
Igumsasratuiolafiufniioidedelse Inefidnvas
mang13Inesauanduzuil 1
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A. (H&E) uag B. (PAS): nunisnuiveimasndentaneslulnawesda lnglunudnuaugaes segmental sclerosis,

crescent 138 endocapillary proliferation waga1uIu mesangial cell wag Usina mesangial matrix laiiaay

C. Jones methenamine silver: wunsnudvesntvasaidiontanes lulnawesda uasignAsiny subepithelial

protein deposits

D. 8§91 H&E: WU tubular atrophy 30%, interstitial fibrosis 10%, interstitial inflammatory cell infiltration 5% lng

filaiwu arteriolar hyalinosis

E. wag F. Immunofluorescence study wun13@a IgG (2+) ag C3 (1+) Wuwuu global granular Usha capillary loop

lainwun1sfnues IgA, IgM, Clq

fheseildsunsitadeindulsalunguoimslusiuds
Tulladnzefin membranous nephropathy 7iARw1NA"Y
cGVHD waglasunissneeie prednisolone 15 1n./3u way
cyclosporine 200 1n./3u (4 un./nn./3u) samiuls enalapril
10 uN./U way atorvastatin 40 un./3U AERAINITSAW 1
WaunuIensduseaulusiuseseauaskeniuludase
anaude 4 unlusAu/un.asteidu wavanaundetounin
3 un.WUsAw/an.asuefitu naen1ssnwle 3 ey

unin

n1svgnanewadduinidaiiaiden (hematopoietic
stem cell transplantation; HSCT) 1uns$hwinizinuni
vossyuuladinlaeannzlulsaugiSadiaidon (malignant
hematologic disease) ﬁﬁﬂizﬁm%mwhﬁafqﬁ’u pgglsn
Qﬂaaﬁlé’%’umiﬁw HSCT 398y 9 — 50 AgiAnnMEwaaAY
mudaluisen1usenie (graft versus host disease; GVHD)'
Feduiug funisiiudrsuaznisidediadiiiuuiniuy
Tngnuinnngdananiduannnuesnisidedinfinuldde

$ovay 45.8 voaffihevgndewaddusdadingen’ nzil
annsafinlduuuidsundunasGess InsnuuBoundy (acute
graft versus host disease; aGVHD) siniinnielu 7-100 Ju
W&INNSY HSCT FaormsimundsiniAndufu 3 ofuaewdn
laun Ravde anld wagsiu Qﬂamzﬁﬁuumﬁﬁmﬁq Sy
feganIEvan wazdinios dusunuuiEesa (chronic graft
versus host disease; cGVHD) dniinn1auad 100 JuUnad
I¢suwaddusiuin Tagerainiulnefiuiellsl aGvHD
danneudle wazanunsaialdtunansateny laua Ravila
fiu Yon saudeseuugiinuiu yenandiffununzumsndou
alaiifinaunds n1svi HSCT lun Anglauindudsundy
(acute kidney injury) 91nasRnidslunseuaidon taiivan
wioengu calcineurin inhibitors Ludiu TselaEe$s (chronic
kidney disease) 91nn13lAsusINGY calcineurin inhibitors
uszezinaiuiu vieannguennislusiuialulaanny
(nephrotic syndrome) Judu’ Tnengueinislusiui
Tullaanzfiinnundnisyi HSCT wuldUszanadesas 4.3°
fnifnaamds cGVHD vililiauyfgiuiinguennmslusiui
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’Luﬂaammﬂ%Li‘;lwﬁﬂummisum cGVHD 970A15nunIu
ssanssulunguiteifornslusiuiiludaaznnends
n15¥1 HSCT 116 Auiildfunismzduileln wudnuaeznes
INYWUU membranous nephropathy mﬂﬁ'?jﬂ ($oway 66)
sesaaudu minimal change disease (Fo8ay 19)
dauimdodu focal segmental glomerulosclerosis,
immunoglobulin A (IgA) nephropathy, Lag mesangial

proliferative disease®

azwaaaundalwisadiusienie (graft versus
host disease; GVHD)
duufAsemenddusuiiinainnsidadenvnvia
T-lymphocyte GuaqQ’U%mﬂLﬁuU%mmLLaw‘hﬂﬁﬁ%mm’aﬁm
m'anﬁa@ia‘uaa;ﬁ%“u Tnganunsadiun GVHD Ju 3 guuuy
A wuueunau (acute GVHD: aGVHD) wuuitess (chronic
GVHD: cGVHD) uazluuway (overlapped syndrome)
AUANYULOINIT LAZTTUZLIAIVDINITLAALIANIDNAS
mslésuwaddusnuial fuanduased 1

71957199 1 classification U84 graft versus host disease #1u NIH consensus 2005

Time of symptoms

Presence of Presence of

Cat
M after HSCT or DLI aGVHD features cGVHD features
aGVHD
« Classic < 100 days Yes No
« Persistent, recurrent or late onset > 100 days Yes No
cGVHD: Classic No time limit No Yes
Overlapped syndrome No time limit Yes Yes

HSCT, hematopoietic stem cell transplant; DLI, donor lymphocyte infusion; aGVHD, acute graft versus host disease;

cGVHD, chronic graft versus host disease

Taseidusdonaianizswadduiuinlng
AORAIUIINEY

Yadeideafid1fyves aGVHD Laun Aulaidaiu
veuiioife (HLA incompatibility) 31uua4 donor cell N3
losuendesiuniafin GVHD fUaeegun nsly peripheral
blood 1Juunaweawadduindadadeaunulunsegn uaz
ﬂ']ﬁﬁz’j'qmﬂ%’uamwlsumz@ﬂ (conditioning regimen)

Haderdesiiddiyues cGVHD 1duA fuheiiiusziinsiin
aGVHD msld peripheral blood Wuuvaswsmaaauriiia
dinden fUaeenauin wazszeznavein1sisnaniinuiu
fduAuly

nY13EITINIINISIAnN Iz aasuna sl
ABAIUIINY
n151ian1IE aGVHD wiseonidu 3 svo (Ul 2) fo
5282l 1: Host antigen-presenting cell activation
Bunndiinsuindureaiede (tissue injuries) A1NANT
U%’Uamwlﬂmisaﬂ (conditioning regimen) fiswdenad

o o [

Trdaruingenaznisaneded fellaseideidorng q
Rawtls Woydldidn fu neliiAnnandsansienissniay
(inflammatory cytokines) WU tumor necrosis factor alpha
(TNF alpha), interleukin 1 (IL-1) 1unalsiiinig upregulate
MHC molecule wag adhesion molecule U’%nmﬁuaaﬂm
é’aﬁ?mﬁaL?Jaﬁu%wmﬁaﬂﬁwﬁaﬁiamaqqﬁ%Lﬁﬂﬂg‘jﬁ%mﬁia
donor lymphocytes

52929l 2: Donor T cell activation Lia391n5z8zusN
host antigen ﬁléfgﬂLﬁmﬁwmmsgﬂﬁmauam donor T cell
7y Tog antigen presenting cell (APC) tUN19 HLA
complex Ués donor T cell i T-helper 1 (Th1) siaun
wadtaziimands IL-2 Welunszduis cytotoxic T cells
uaz NK cell shiliwadmaniizadinusimese host cell
TR ATRTanC,

szeefi 3: Cellular and Inflammatory effectors
Dusvesit effector cells famnusumezaeriodoimmne
waznelnAnnsuaEuedlodevanglngsinu cytokine,
effector cell wag NK cell
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Conditioning: tissue damage

Host
tissue

(1) Host APC
activation

(2) Donor T-cell
activation

g‘lJ‘ﬁ 2 N13LAA Acute graft versus host disease (aGVHD)'

Small
intestine

Target cell
apoptosis

(3) Cellular and
inflammatory
effectors

APC, antigen presenting cell; LPS, lipopolysaccharide; TNF, tumor necrosis factor; IL, interleukin; T reg, regulatory

T cell; CTL, cytotoxic T lymphocyte; Thl, T helper 1 cell

A15LAR cGVHD L‘ﬁuwaﬁUL‘Ij'éNlJ’V\]Wﬂﬂ']iU']@L%UEUENGiE]QJ
Tnfaanuaveanie aGVHD wiessnindildsunisuduanin
1‘Uﬂizﬂﬂ (conditioning regimen) ¥l#nNsEUIUNNT negative
selection @4 alloreactive CD4™ T cell ¥oe5U38v91U
1alad@ vinldiAe immune deviation w89 Th2 cytokine
response flazanusonds IL-2, IL-10, transforming growth
factor betal (TGF-1) LLazmmmﬂiséju macrophage
Wionda TGF-B1 wag platelet derived growth factor (PDGF)
Faavilnasie tissue fibroblast wenantunsUIMEUReY

Insadafinarionisanaswes regulatory T cell ¥inlsiilgdiuds
AN5Y119UU84 alloreactive CD4* T cell, donor CD4* T
cell anas danald Th2 cell uaz Th17 cell gnnszdu
LLazLﬁmﬁmu ‘Viébﬁ cytokine aaﬂuwﬁaﬂixﬁu tissue
fibroblast ﬁaﬂixﬁu autoreactive B cell #3514 autoreactive
antibodies 1fin dnwaizfind1e autoimmune innnTaza
collagen mueienwa1 9 Wu a1 Banids Jom fu uagln
\usu FsreliAn cGVHD (sUi3)°
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Damage to the thymic
epithelium by acute GVHD or
the conditioning regimen

| Macrophage activation

Decreased negative
selection of allo-

Immune

Fibroblast
proliferation
and activation

&

TGFB1

reaction CD4 Tcell

Alloreactlve
CD4" Teel

Thymus

Reduced T,

reg

cell numbers

Donor CD4
Tcell in graft

Chronlc

stlmulatlon

gﬂﬁ 3 N15LAA chronic graft versus host disease (cGVHD)?

deviation PDGF
Macrophage
.

Tissue fibroblast

. IL-2,1L-10, TGFB1 -

T,2 cell

T,17 cell

Chronic GVHD
« Tissue fibrosis
« Antibody deposition in
tissue

e

BAFF Autoreactive B cell

IL-6, IL-12,
IL-17, IL-21,
IL-22, IL-26

IL-6, IL-17,
IL-21

B cell activation
and dysregulation

BAFF, B cell activating factor; T reg, regulatory T cell; Th cell, T helper cell; IL, interleukin; PDGF, platelet derived

growth factor; TGFB1, transforming growth factor beta'

2 n1suenlavesnzwaaaunialug
ABAIUIINNY

Anwagn1eAatnues aGVHD dhnuldlu 3 szuu A

1. Rands agnuiudnuazidu maculopapular rash
fithite dwi nd Ao wdy warunadsdionisdusaude

2. funasmadutnd fuaedinasdionnisfieiu wassa
NMYINUVDIFU FzNUaNYUE cholestasis Lz hepatocellular
injury pattern lngduluginagnudnwazcholestasis

3. spUUMaALeIMS {iheinagilonisaduldendou
Sudsemuemslades Uinvied war a18893158iMan
Tnednazidunuy watery diarrhea

1{19491N91N19UAZINITUANITBINIE aGVHD TR
lusumnzianzes deduileasdoniny aGVHD Faaasiin
nsduRuiitednnsesaunduiiianaduldlsesnlunsy
waafirsanesatuiolusumiseslsamndsadonoy
aGVHD teBudun1sifiade

dmunnie cGVHD wuenisidluvaneszuy ie1nns
fiwudes loun Audnuae sclerotic features %3 lichen
planus-like features e1nslutesuniifidnuae lichen-type

features wag sclerotic mouth MK N15YINUYVBIRURAUN
ANMTNABNDIVITAU TR LAz bronchiolitis obliterans’

21N13N9la uazwenSaITINe1vadlia

anuRnundvesladinuldunniignanendsnisiin GVHD
fio nauen1slusAusiluilaans (nephrotic syndrome)
wuzfin1glasniau (nephritic syndrome) warlnGeds
(chronic kidney disease) wuldifos ngueinislusiusa
Tutlaanzdnifntunigly 5 Woumuvds cGVHDY
duiusiunsaavsengaeinagiiquiu lngwudn Seuas
63 voUaeiin HSCT 1AnAMuAaUnAT s fung
pnslusAuslutiaanenislu 9 Woundsanniongne
nngfiduiutl dmiudadiuveslsalungueinislusiui
Tullaanznuininain membranous nephropathy (MN)
wniign Andudesay 66 s9saaundu minimal change
disease (MCD) Andudesay 19 uaglspduiionanuls e
focal segmental glomerulosclerosis, ISA nephropathy W&
mesangial proliferative disease® lngAnuuana1was MN
uaz MCD Tuanslilunnsnedl 2
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M15719% 2 M519USEUIBUSEUING MN LAy MCD Aneuadnisiia GVHD™

USunapdevaslusiunsitutlase

MN | MCD

< 7.6 N5U/7U 13 nSu/U

S28LANRAYVBINITNALSANSINITVIN HSCT

14 Hiau 8 LU

Y

SrerlIARReARAvIoNALINANNANTY

5 Loy 1 1hou

MN, membranous nephropathy; MCD, minimal change disease; HSCT, hematopoietic stem cell transplantation

o

Membranous nephropathy 1ué'il’aﬂﬁium’iﬂgn
AngwaaAUNLLn

Membranous nephropathy wuldniendanisugnene
wadsurdanaud 3 outls 134 e Gads 17 wew) wuld
Hausivae07g 5 - 68 U (10dle 43 ) fteosas 70 Sniuse 17
Y93 aGVHD whunneu wazdeaz 84 — 93 fUseIA cGVHD
unneu wariinnslaldwyu anti-phospholipase A2
receptor (anti PLA2R) antibody lutden'? n1siin MN
TufUaeiildfunsgnanewaddudia fdadeideary
Weadudunisiin GVHD" laun fUsedd viseegluniie
cGVHD #finsanvsenenginagiduiu lasunisusuanin
VL‘Uﬂ'ﬁz@ﬂ (conditioning regimen) AMUFULTIVDY mixed

hematopoietic chimerism

NY15E359M8198415A membranous nephropathy
MendInsugnaneanduniie

Haquudslimsunalansiialsn MN AnundamsUgnang
waaduiulafiuudn widuduguininannalnves cGVHD
ilinsavauuesssuugiduiuiauiaund wazdema
ﬁaﬁatﬁmﬁamn%ﬁﬂ B-cell way T-cell Inef autoreactive
B-cell 9z@$13 autoantibodies luduiunaudaulmuiey
WU neutral endopeptidase A uneufinudmungly
human antenatal membranous nephropathy, nephrin
waz podocin Tlulusfiues slit diaphragm feliinlusiugy
Tutlaans’ dau Th cell MAnannsnszduves alloreactive
CD4" T-cell hag donor CD4" T-cell mmiaﬂiséju effector
cell %8 Th cell 19nds cytokine anewiinoanin Wy IL-2,
IL-6, IL-12, IL-21, ey TGF-B1 SAUNTAS autoantibodies
Vmﬁl,ﬁalfjaﬁgﬂ endothelial cell, mesangial matrix, tubular
basement membrane LAinn1suInldu wazneliiinalsa
a2 (5U71 4)

Epithelial nephrin, podocin

_

L %
L
X
/E/ndothelial cell

JUN 4 we13a37Inenvedlsa membranous nephropathy

214
S
Antibodies

HSCT ﬁ]’m‘g‘ULLam autoantibodies N1@35191191A autoreactive

B-cell Tuduiuwaufmuthmunglaun nephrin wag podocin

Mdulusiuaes slit diaphragm wag endothelial cell 1Annns
< ' v a a o

YIaRU waznelmnalusiusilulaaniy

NaNTIINWHRIUYUANS

n130519taa1e (urinalysis) WU urine sediment fwuler
Imfjummﬂﬂsﬁu%’ﬂuﬂamw lauA oval fat bodies, lipid
droplets way fatty casts imﬁamawuLﬁmﬁammﬂuﬁamw
(microscopic hematuria) 19 d@msuusualusauludaaig
(proteinuria) annsanulddous subnephrotic range i
nephrotic range'? N13ATILEDN WUizﬁULLaagﬁﬂuLﬁamﬁw
Jwiuraramesealufonas lnelisgnunuinseiuueayiiy
Twdonfitesnit 2.8 niudena. Awiinanudssienisiin
amzaudongaduluvasaidend (venous thrombosis)
uaﬂmﬂ‘ﬁm'ﬁmﬂﬁmw serology 913WU antinuclear antibody
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aaeyndou uasaz

ludenld esannalnanisiialsalu autoimmunity will
WU anti-PLA2R antibody luiden

nensannvasla
Tusregusnvealsroraldnuanulnuniniane1sanin

v94la 91nN19M529028 light microscopy (LM) Wag

immunofluorescence (IF) wiofinsAnfiulsaasnudnuee

11,12,13,18 &, &

ANU

YINEITINEN

Light microscopy (LM) wu glomerular basement
membrane wudilodoudae hematoxylin and eosin
(H&E) wag periodic acid shift stain (PAS) wagnu holes way
spikes dledeudse Jones methenamine silver Tnsfilainy
diadenundhuusniuuinalnawe;da dlsadauguws
mm%um:nmwuﬁﬂﬁmluiﬂaLuagé'a (slomerular sclerosis)
wionsiwdsuuvadly uSn tubulointerstitium léun
tubular atrophy wag interstitial fibrosis 1 (3U17i 5)

JUN 5 dnvagmanedine1duilelaly Jones methenamine silver stain wun1suuidivestiasaifenlades a0
PAS dalainu holes waz spikes (3U 5A) uagwu tubular atrophy, interstitial fibrosis, Way global sclerosis Tuvediu

vaslnaesaa (U 5B)

Immunofluorescence (IF) Wun13indwuas polyclonal
IgG (IgG1 uay 1gG4)* uay C3 jUwuu fine granular i
fiuknie capillary loop, mesangium, subepithelium,
subendothelium ag tubular basement membrane

Electron microscopy (EM) #U electron dense deposit
Ustsubepithelium waguIal intramembranous
1Hundn usonanuuiian mesangium wag subendothelium
Saselel (U 6)

3UN 6 dnwaugnna Electron microscope (EM) Wu electron

dense deposits UShad subendothelium wag mesangium

ALLANATR e InenBuiielnsewing membranous
nephropathy ¥iaugunil (primary MN) wagwilayfegil
(secondary MN) ffintundsnissih HSCT leuandlily
A151971 3
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A15197 3 AnuLAnEBIaNEaENeBan WlulesEnINg primary MN wag secondary MN flinfiuniemneas HSCT

| Primary MN

Light Microscopy

GBM thickening (H&E/PAS)
Holes and spikes (Silver stain)

| Secondary MN after HSCT

Proliferative features in mesangial and / or
endocapillary area

Immunofluorescence Subepithelial area

staining

Subepithelial, mesangial, subendothelial, and
extraglomerular area

Subclass of
immunoglobulins

Mostly 1eG4, variable
amounts of 1gG1

gG1, IgGd

Complement C3, C4, and rarely Clq

(3, C4, and Clq

Electron microscopy: Subepithelial and

Location of electron intramembranous area

dense deposits

Subepithelial, Intramembranous, mesangial
and subendothelial area

HSCT, hematopoietic stem cell transplantation; IC, immune complex; lg, immunoglobulin
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