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periodic acid—silver methenamine (Jones stain)
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Attia MN

Conditions and Agents Associated with Membranous Nephropathy

Immune diseases Systemic lupus Rheumatoid arthritis, Hashimoto's disease,
erythematosus, Graves' disease, mixed connective tissue
disease, Sjogren’s syndrome, primary biliary
cirrhosis, bullous pemphigoid, small bowel
enteropathy syndrome, dermatitis herpetiformis,
ankylosing spondylitis, grafi-versus-host disease,
Guillain-Barre syndrome, bone marrow and stam
cell transplantation, anti-GBEM and ANCA-positive
crescentic GN
Infectious or Hepatitis B Hepatitis C, syphilis, filariasis, hydatid disease,
parasitic diseases schistosomiasis, malaria, leprosy
Drugs and toxins Gold, penicillamine, Mercury, captopril, formaldehyde, hydrocarbons,
NSAIDs bucillamine agents
Miscellaneous Tumors, renal Sarcoidosis, sickle cell disease, Kimura disease,
transplantation angiofollicular lymph node hyperplasia

“In about two thirds of patients, however, no
obvious etiologic agent or condition can be

identified”
Comprehensive Clinical Nephrology - 4th Edition 2010
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ESTABLISHED IN 1812 JULY 2, 2009 VOL. 361 NO.1

M-Type Phospholipase A, Receptor as Target Antigen
in Idiopathic Membranous Nephropathy

Laurence H. Beck, Jr., M.D., Ph.D., Ramon G.B. Bonegio, M.D., Gérard Lambeau, Ph.D., David M. Beck, B.A.,
David W. Powell, Ph.D., Timothy D. Cummins, M.S., Jon B. Klein, M.D., Ph.D., and David J. Salant, M.D.




Altta MN — antiPLA2R
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J Clin Invest. 2014;124(6):2307-2314



Atayvwon MN kat anti-PLA2R
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Ronco, P. & Debiec, H. Nat. Rev. Nephrol. 8, 203-213 (2012)



Atayvwon MN kat anti-PLA2R
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Atayvwon MN kat anti-PLA2R
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Anti-PLA2R kat topsia MN

Clinical disease Clinical disease
Initial disease Remission Relapse
Immunological disease Immunological disease

Proteinuria

Anti-PLA,R

anti-PLA2R —

IgG4 Partial remission

Complete remission

Ronco, Nephron Clin Pract 2014;128:232-237
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MGN TREATMENT ALGORITHM

Mild UPro Moderate UPro Heavy UPro
<4giday (=4 <8 ¢/day) = B piday
BFT"'s normal RFT's normal 4 EEFT" s
4 low PLAZH level + mid PLAZ2R level + high PLAZIR level
3 . BP <125/75
BP *_'5115.-'75_ .»‘ILEEI. fiﬁﬁé'tﬁnjﬂ Aﬁjl-'.i.l'ﬁh[-tli_])hrl
ACE, /ARB,Diet Monitor 6712 Monitor < 3/12

Monitor, no 1S F *] ‘g
* Persisteht 24g/day + Persistent = 8 g/day + 4 RFT"s

Cytotoxic +steroids o
o or *FRituximab
] | or
Hitun:l':i ok **Cyvtotoxic + steroids
*risk reduction strategies “\ ar
*® pconsider risk/benefit of IS

= CN]
**  ACTH ~—

FIGURE 1: MN treatment algorithm. UPro, proteinuria; RFT, renal
function tests; BP, blood pressure.

Cattran, Nephrol Dial Transplant (2017) 32:i22—-i29
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N Engl ] Med 2019;381:36-46.
ORIGINAL ARTICLE DOI: 10.1056/NEjMoal 814427

Rituximab or Cyclosporine in the Treatment
of Membranous Nephropathy

F.C. Fervenza, G.B. Appel, 5.]. Barbour, B:H. Rovin, R.A. Lafayvette, M. Aslam,

LA, Jefferson, P.E. Gipson, D.V. Rizk, |.R. Sedor, J.F. Simon, E.T. McCarthy
P. Brenchley, 5. Sethi, €, Avila-Casado, H. Beanlands, |.C. Lieske, 3. Philibert,
T. Ui, L.F. Thomas. D.F. Green, L.A. Juncos, L. Beara-Lasic, 5.5. Blumenthal,

A M. Sussrman, 5.B. Erickson, M. Hladunewich, P.A, Canetta, LA, Hebert,
M. Leung, |. Radhakrishnan, H.M. Reich, 5.V. Parikn, D.5. Gipson, D.K. Lee,
B.R. da Costa, P. |ini, and D.C. Cattran, for the MENTOR |Investigators

Rituximab Cyclosporine Risk Difference P Valuefor P Value for
Evaluation Time Point (N=85) (N=865) (95% CI) MNoninferiority Superiority
no. with compiete or Moninferiority
partial remission (%) margin percentage points
End of treatment period 39 (60) 34 (52) i o 8 (-9 to 25) 0.004 -
at 12 mo :
End of follow-up at 24 mo 39 (60) 13 (20) : u 40 (25 to 55) <0.001 <0.001
| | | | | | |
-45 =30 -15 0 15 30 45 60
— i

Rituximab Noninferior to Cyclosporine

-
Rituximab Superior to Cyclosporine



Amokakpuvon 1gG pe mAaopodailpeon

Removal of IgG
(Ward DM, Updates to Harrison’s Principle’s
of Internal Medicine, Volume ¥, 1984)

IgG Autoantibody titer

Plasmapheresis procedures

Most antibody mediated diseases:
* |lgG is smaller (~146,000 Daltons)
* Only 30%-40% is intravascular
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NEPHROLOGY - LETTER TO THE EDITOR

Plasmapheresis combined with rituximab for refractory
idiopathic membranous nephropathy

Ming Wen + Clandius Kiichle - Oliver Sarkar -
Luiz Renders « Uwe Heemann -« Christoph Schomaderer
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NMEPHROLOGY - LETTER TO THE EDITOR

Plasmapheresis combined with rituximab for refractory
idiopathic membranous nephropathy

Ming Wen - Clandius Kiichle - Oliver Sarkar -
Luiz Renders « Uwe Heemann -« Christoph Schomaderer

34-year-old male Caucasian

edema

proteinuria 6.2 g protein/g creatinine

serum albumin 2.6 g/dl

Kidney biopsy showed membranous glomerulopathy.
The causes of secondary membranous were excluded.
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NMEPHROLOGY - LETTER TO THE EDITOR

Plasmapheresis combined with rituximab for refractory
idiopathic membranous nephropathy

Ming Wen - Clandius Kiichle - Oliver Sarkar -
Luiz Renders « Uwe Heemann -« Christoph Schomaderer

Initially, the patient was treated with an ACE
inhibitor, an angiotensin Il receptor blocker, an
anticoagulant and prednisolone

(60 mg/day, progressively tapered to 5 mg/day).
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NEPHROLOGY - LETTER TQ THE EDITOR

Plasmapheresis combined with rituximab for refractory
idiopathic membranous nephropathy

Ming Wen - Clandius Kiichle - Oliver Sarkar -
Luiz Renders « Uwe Heemann -« Christoph Schomaderer

Initially, the patient was treated with an ACE
inhibitor, an angiotensin Il receptor blocker, an
anticoagulant and prednisolone

(60 mg/day, progressively tapered to 5 mg/day).

Six months later, his condition deteriorated.
Serum creatinine level increased to 1.5 mg/dlI
(135 Imol/l) while serum albumin declined to 1.5
g/dl (15 g/l). The patient was still heavily
proteinuric (4.6 g protein/g creatinine).
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NMEPHROLOGY - LETTER TO THE EDITOR

Plasmapheresis combined with rituximab for refractory
idiopathic membranous nephropathy

Ming Wen - Clandius Kiichle - Oliver Sarkar -
Luiz Renders « Uwe Heemann -« Christoph Schomaderer

The treatment was then complemented by
cyclosporine (CsA) and switched later to
tacrolimus (Tac) due to side effects.
However, his condition further deteriorated
rapidly with increased protein excretion
(8.8 g protein/g creatinine). He gained 20
kg in 3 weeks and showed increased
peripheral edema and dyspnea
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NEPHROLOGY - LETTER TO THE EDITOR

Plasmapheresis combined with rituximab for refractory
idiopathic membranous nephropathy

CsSA e

steroid
Ming Wen - Clandius Kiichle - Oliver Sarkar - Tac —
Luiz Renders « Uwe Heemann -« Christoph Schomaderer = Provelnutia g/e creatinineg
10 1000
= Anti-PLA2R antibody
The treatment was then complemented by 3 900
cyclosporine (CsA) and switched later to 8 800
. o ar
tacrolimus (Tac) due to side effects. £ 7 700
However, his condition further deteriorated g 600
. . . o o u
rapidly with increased protein excretion 28 -
(8.8 g protein/g creatinine). He gained 20 2
. : a 400
kg in 3 weeks and showed increased S
N (=]
peripheral edema and dyspnea x 3 S00
2 200
1 100
o} o
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Anti-PLA2R antibody



Ini Urol Mephrol
o0 101007 5] 125500 4-067 3-6

NMEPHROLOGY - LETTER TO THE EDITOR

Plasmapheresis combined with rituximab for refractory
idiopathic membranous nephropathy

CSA s

steroid
Ming Wen - Clandius Kiichle - Oliver Sarkar - Tac —
Luiz Renders « Uwe Heemann -« Christoph Schomaderer eeramreste oy, ™ Protelinuria gle ereatinine
10 i ecma 1000
llllll l = Anti-PLA2R antibody
9 200
We decided to perform a combined treatment g 200
with plasmapheresis (d1-3, d5, d7) followed by 2 . —_—
=
two infusions of rituximab (d8 ? d28). Each g . €00
plasmapheresis was performed over 2-3 h, using _E.,
5,000 ml of fresh frozen plasma (FFP), = =009
approximately 1.2 times the circulating plasma g 4 400
volume, as a replacement fluid. Subsequently, 2 3 300
the patient received intravenous infusions of 2 200
rituximab (375 mg/m2, d8 + d28). - —
o} o
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Anti-PLA2R antibody
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NMEPHROLOGY - LETTER TO THE EDITOR

Plasmapheresis combined with rituximab for refractory
idiopathic membranous nephropathy

CSA s

steroid
Ming Wen - Clandius Kiichle - Oliver Sarkar - Tac —
Luiz Renders « Uwe Heemann -« Christoph Schomaderer = Provelnutia g/e creatinineg
Plasmapheresis Rituximab =
10 l l 1000
- ,LLLLL m Anti-PLAZR antibody 200
Complete remission of nephrotic syndrome 8 800
. . ar
was achieved 8 weeks later. The concentration £ 7 700
of anti-PLA2R antibodies in the serum was g 600
. . L]
continuously reduced during the treatment and 28 -
eventually disappeared during remission. £
: . . a 400
Protein excretion was below 0.3 g/day in eight S
: . e S
consecutive visits under ACE inhibitor/ARB x 3 =00
treatment. 2 200
1 100
D oot ] I;J S . U
*-r"#? " ‘I- '1' % q"f&"‘ ‘t‘f\ "'I- ¥ -Pf\.. ﬁ"‘;‘*}ﬁ -'\,-9;:\? ""”ﬁ’:’
= S ‘_‘9-;'} - ﬁ‘h“" '_Eg«- *kﬁ-{'h = 5 o o -\5‘-’{"

Anti-PLA2R antibody
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Clinical DOI: 10.1159/000501858
Practlice

Accelerating the Depletion of Circulating
Anti-Phospholipase A, Receptor Antibodies in
Patients with Severe Membranous Nephropathy:
Preliminary Findings with Double Filtration
Plasmapheresis and Ofatumumab

Manuel Alfredo Podesta®® Alessia Gennarini® Valentina Portalupi®
Stefano Rota® Maria Grazia Alessio¢ Giuseppe Remuzzi*® Piero Ruggenenti®
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Albrecht von Grazees Archiv fiir Ophthalmologie 247(10):1297-306
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—— Anti-CD20 therapy
—— Ofatumumab + DFPP




Eur J Clin Invest 2015; 45(12): 1260-1269

A new rescue regimen with plasma exchange and
rituximab In high-risk membranous glomerulonephritis

Janina Muller-Deile, Lena Schiffer, Marcus Hiss, Hermann Haller and Mario Schiffer

Division of Nephrology and Hypertension, Department of Medicine, Hannover Medical School, Hannover, Germany

10 patients with a biopsy-proven diagnosis of iIMGN
therapy-resistant to all conventional regimens
urinary protein to creatinine ratio of more than 10 000 mg/g Crea.

rescue protocol including
plasma exchanges (PE) against albumin, intravenous immunoglobulins (IVIGs) and rituximab

compared this protocol with standard immunosuppressive protocols including monthly
alternating prednisolone plus cyclophosphamide (18 patients), cyclosporine plus prednisolone
(23 patients) and rituximab alone (eight patients) in a retrospective design.



@ Differentimmunosuppressive regimes in iMGN

Methylprednisclone 1 g/day i.v. Methylprednisolone 1 g/day i.v. Methylprednisolone 1 g/day i.v.

Prednisclone 0-5 Prednisclone 0-5
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@ Differentimmunosuppressive regimes in iMGN

Methylprednisclone 1 g/day i.v. Methylprednisolone 1 g/day i.v.

Prednisclone 0-5 Prednisclone 0-5

mgl/kg/day p.o.; mg/kgiday p.o.; 6 months
m taperin
Cyclophosphamide o sl E— Cyclophosphamide e

i AT,

I 1
0 10 20 30 40 50 6 70 80 90 100 110 120 130
[day]

(b) Cyclosporine 3=5mg/kag/day p.o. +
Predinisone 5 mg/day p.o 2 years

Cyclosporine 1-5=3 mg/kg/day p.o. + -

Predinisone 5 ma/day p.o

a 10 20 30 40 50 60 70 80 a0 00 110 120 130

Methylprednisolone 1 g/day i.v.

(a] 160 4 — “Modified Ponticelii® n= 18

i i i

% in partial remission

Months

—
=2
i
el
2
]

= "Modified Catiran" n =23

% in partial remission

Manths



@ Differentimmunosuppressive regimes in iMGN

Methylprednisclone 1 g/day i.v. Methylprednisolone 1 g/day i.v. Methylprednisolone 1 g/day i.v.
Prednisclone 0-5 Prednisolone 0-5
/kg/day p.o.; . -
s erf"': ¥ po t";ﬂg?:‘a‘f p-0.; 6 months () 100 ; — “Modified Ponticelii* n = 18 (c) 100 1 — Tituximab only” n = §
&Bycluphasphamide -u—l:ycluphospharnide e
E-Wﬁj-dfzf-‘:- EIT?‘lkﬂ{P IEEI ] 80 A = B0 4
I T I T I I T I I T I I T 1 .g '3
] 10 20 30 40 50 1] 70 80 a0 00 110 120 130 = £
E &0 - E &0
[day] = g
2 =
(b) Cyclosporine 3=5mg/kag/day p.o. + E. 40 1 E 40 1
Predinisone 5 mg/day p.o Cyclosporine 1+5=3 ma/kglday p.o. + 2 years £ £
Predinisone 5 mg/day p.o # 2g 4 ® 20 -
I I I I I I DS I S
o J o
T T T T T T T T T T T T T 1 ] 10 20 0 o 10 20
a 10 20 30 40 50 60 70 80 a0 00 110 120 130 Moiiths WMaiiths
[day]
(c) (b) 100 - — "Modified Catiran” n = 23
4 x rtuxlmab 375 mg/m?* L.v. 1 % rituximab 375 mg/m* Lv. 1 x rlituxdmab 275 mo/m? L.
P 1 1 | | 1
c 50 A
[ I B | I I 1 L}
A ' ! g
. 1 | | T T T T T T T T | r g =
a 10 20 30 0 10 20 30 40 50 60 TO 80 g
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E
o 10 2 30
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Predinisone 5 mg/day p.o Cyclosporine 1+5=3 ma/kglday p.o. + 2 years £ £
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I I I I I I DS I S
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(c) (b) 100 - — "Modified Cattran® n = 23 (d) 100 — PE + rituximab + VIG n = 10
4 x rtuxlmab 375 mg/m?* L.v. 1 % rituximab 375 mg/m* Lv. 1 x rlituxdmab 275 mo/m? L.
I I I I I I e A0 - a0
I [ ! 2 § *
A ' ! i
. | | | T ] T T T T T T T - r E 50 % “ 1
a 10 20 30 0 10 20 30 40 50 60 T0 80 % =
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£
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(|
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: I 0 10 20 30 o 10 20 30
+ | " Maonths Manths
llll? v

Red asterisks indicate partial remission in
0 10 0 30 o S0 6 70 80 9 100 116 120 130 anti-PLA2R-antibody negative patients.

[day]



@ Differentimmunosuppressive regimes in iMGN
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@ Differentimmunosuppressive regimes in iMGN

Methylprednisclone 1 g/day i.v. Methylprednisolone 1 g/day i.v. Methylprednisolone 1 g/day i.v.
Prednisclone 0-5 Prednisolone 0-5
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treatment regimens (P < 0.01 compared to ‘modified Ponticelli regimen’ and
‘modified Cattran regimen’; P < 0.05 compared to ‘rituximab only’).
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Different immunosuppressive regimes in iMGN
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Figure 4 Suggested algorithm for iIMGN
including a new rescue regimen for therapy
refractory patients. iIMGN: idiopathic
membranous glomerulonephritis; RAAS:
Renin-angiotensin-aldosterone system.
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Most antilmdy mediated diseases:
+ 1gG is smaller (~146,000 Daltons)
+ Only 30%-40% is intravascular
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Most amilmdy mediated diseases:
+ 1gG is smaller (~146,000 Daltons)
+ Only 30%-40% is intravascular




