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MpwtonaOnc IgAN

KAwvikn elkova
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Crescentic IgA nephropathy

Agukwpartoupia > 1g/day
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Mesangial hypercellularity MO or M1
Endocapillary hypercellularity EO or E1
Segmental sclerosis/adhesions SO or S1
Tubular atrophy/interstitial fibrosis TOorTlorT2
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Non-Immunosuppressive treatment for IgAN

Renin-angiotensin system inhibitors
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Presenter
Presentation Notes
There are no RCTs on the use of RASB in IgAN patients with reduced renal function.
Coppo et al. first investigated the efficacy of RASB in IgAN, showing that after 5 years of follow-up 3.1 % of patients in the RASB group and 14.7 % in the placebo group reached the primary end-point of a 30 % decrease in GFR [4]. However, the effect of RASB appears limited
when compared to that obtained with adding CS. In fact, Manno et al. showed that, in a follow-up of 96 months, ESRD occurred in 16.3 % of patients who received RASB and in 2.1 % of those who received RASB ? CS [15]. Similarly, Lv et al. in a follow-up of 48 months found a
50 % increase of plasma creatinine in 24.1 % of patients treated with RASB and in 3 % of those treated with RASB ? CS [16]. However, even in this study only patients with nearly normal renal function were enrolled.


Corticosteroids

We suggest that patients with persistent proteinuria >1 g/d,

despite 3—6 months of optimized supportive care

(including ACE-I or ARBs and blood pressure control),
and GFR>50 ml/min per 1.73m?, receive

a 6-month course of corticosteroid therapy. (2C)

Immunosuppressive agents

We suggest not using immunosuppressive therapy in patients
with GFR <30 ml/min per 1.73m?2 unless there is crescentic IgAN

with rapidly deteriorating kidney function. (2C)



Survival from a combined event

Corticosteroids in IgA Nephropathy: A Retrospective
Analysis from the VALIGA Study
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Presentation Notes
There are no RCTs on the use of RASB in IgAN patients with reduced renal function.
Coppo et al. first investigated the efficacy of RASB in
IgAN, showing that after 5 years of follow-up 3.1 % of
patients in the RASB group and 14.7 % in the placebo
group reached the primary end-point of a 30 % decrease in
GFR [4]. However, the effect of RASB appears limited
when compared to that obtained with adding CS. In fact,
Manno et al. showed that, in a follow-up of 96 months,
ESRD occurred in 16.3 % of patients who received RASB
and in 2.1 % of those who received RASB ? CS [15].
Similarly, Lv et al. in a follow-up of 48 months found a
50 % increase of plasma creatinine in 24.1 % of patients
treated with RASB and in 3 % of those treated with
RASB ? CS [16]. However, even in this study only
patients with nearly normal renal function were enrolled.


Supportive versus immunosuppressive therapy for the treatment of

progressive IgA nephropathy (STOP-IgAN) trial
337 IgAN patients

] Run-in phase
6 months (ACEI, BP<125/80)

162 IgAN patients: Uprot 0.75-3.5g/24hr
GRF>30ml/min

7O\

80 IgAN patients 80 IgAN patients
Supportive care Supportive care+lmmunosuppression

39 months /\

_ GFR=30-59ml/min
GtFR_>d60mI/m|n Steroids+cyclo
Steroias Steroids+aza

N Eng J Med 2015



Supportive versus immunosuppressive therapy for the treatment of

progressive IgA nephro

pathy (STOP-IgAN) trial

» BeAtiwon tTng AsuKwHOTOUPLOC
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Effects of Two Immunosuppressive Treatment Protocols for IgAN
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Auv&nuevoc Kivouvocg EMLITAOKWV

A In Full Clinical Remissio
Supportive Care plus

Immunosu ppression Odds Ratio (95%: CI)

Full-analysis set

Supportive Care plus
Immunosw pprassion

P Value

B2 (1. 43-16.30) Lol

538 (1.55—1E.66) QLO0E

B eoGFR Decrease =15 mil/min/1.73 m*

Suppaortive Care s
i Odds Ratio (95%: CI)
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0.89 (0.41— 1.00)

N Eng J Med 2015

J Am Soc Nephrol 2017




Steroids in IgA nephropathy: Lessons from recent studies

For all patients with IgAN and proteinuria > 0.75 <3.5 g/day:
rigorous supportive care targeting RAS, dysmetabelism and |ifestyle

is additiona
corticosteroid
therapy needed?

Addition of corticosterolds to supportive care induces reduction in proteinuria
possible reno-protective effects on the long term (**)

1. Upr0t> 1g/24hr ‘ benefits also when GFR < 50 mUmin71.73m2 ()

increase in adverse events but mostly in cases with impaired renal function (**)

No when
proteinuria 0,75=1,5 giday and
negative MEST scores (§)

2. Uprot>075g/24hr YES when IgAN is in progression with YES when risk factors are present (™)
+ rapid loss of GFR [*)
M1E1 3 eGFR<50mI/min ‘

Patients at risk of progression thought to benefit from corticosteroids:
‘ persistent proteinuria > 3 giday (**)

Persistent proteinuria =1 glday (~)
‘ proteinuria < 1 g/day with M1 or E1 [§)

Addition of alkylating agents fantimetabolites to corficosteraids
is not indicated in non vasculitis«dike progressive forms [*),
particularly when GFR < 50 ml/min/1.73 min ™)

J Am Soc Nephrol 2016
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Mycophenolate Mofetil
Efficacy and safety of mycophenolate mofetil in patients with IgAN:
an update meta-analysis

8 RCTs: MMF unAotepo mooooto UHECNC OE OXEDN LE KOPTIKOELON
WOlaitepal oe ACLATEC, UE OTOLXELOL evepyoTnTac otn Bloyia,

Uprot=2g/24hr, eGFR>30ml/min
Du et al. BMC Nephrology (2017) 18:245

Cyclophosphamide

Movo o€ Taxeia emdeiviwaon TNG VEPPIKNG AsIToupyiag kai crescents>30%

Rituximab ]

] Xwpic kaAd amoteAéopata
Tacrolimus - Aev cUOTAVOVTOL
Azathioprine _


Presenter
Presentation Notes
In summary, the evidences currently available show that
IgAN patients in MMF group have a higher remission
rate than that in control group, especially for Asians. In
addition, MMF monotherapy offers benefits over placebo
or corticosteroid monotherapy in treatment of patients
with IgAN, but exerts more side effects. While
MMF combined with corticosteroid regimen has a more
efficacy and lower side effects compared with corticosteroid
plus CTX regimen. Moreover, due to the methodological
insufficiency more high quality RCTs with big
sample size and from different human races are desired
to obtain more rigorous and objective clinical evidence.
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TTaBoyéveia Tng IgAN
1. Aiarapaxn otn yAukoCQiAiwan Tng IgAl
2. Anpioupyia avooooupmAeypatwy (FCAIR)

3. Meoayyeiakn evamoOeon avooooupmAeypdatwy (CD71)

4. KAivikh eikova IgAN
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Endathelial cells
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IgAl1-sCD89

CD89: ekppdleTal pe pakpopdya

B\ GalNAc
0 Gal
£ Sialic acid
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EvamoBeon avoooOUUTAEYLATWY OTO HLECAYYELO
CD71 umtoS0o)ELC TWV LECOYYELAKWY KUTTAPWV

Evepyormoinon HECAYYELOKWY KUTTAPWV

MoAAarmAaclacpog, mapaywyn ECM,
napaywyn kuttapokwvwy (IL-1, IL-6,TNF-a)
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Presentation Notes
In patients with IgAN, immune complexes in
circulation and in kidney deposits contain IgA1 with galactose-deficient O-linked glycans
(Gd-IgA1) (20--23). Aberrant glycosylation in IgAN affects only IgA1 and not other
glycoproteins with O-linked glycans, suggesting a specific defect (14, 24). The
pathogenicity of Gd-IgA1 is further supported by the finding that among patients with IgA1
myeloma, only those with Gd-IgA1 develop IgA1-associated immune-complex
glomerulonephritis (25, 26). Moreover, our studies have demonstrated that IgA1-producing
cells are the source of the abnormal IgA1 glycoforms (27). IgA1-producing cells from IgAN
patients have multiple enzymatic defects that shift the IgA1 glycosylation pathway toward
production of Gd-IgA1, in which some of the O-glycans are galactose deficient (27). These
data imply regulatory defects upstream of the glycosylation enzymes in IgAN


The gut—kidney axis|  ceetctctos
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Presentation Notes
The gut–kidney axis in IgA nephropathy Recent data suggest that gut-associated lymphoid tissue plays a major role in the development of IgA nephropathy [62]. A genome-wide association study (GWAS) showed that most loci associated with the risk of IgA nephropathy are also associated with immune-mediated inflammatory bowel diseases, maintenance of the intestinal barrier and regulation of response to gut pathogens [63]. Experimental models have demonstrated the development of IgA nephropathy in mice producing high levels of IgA and overexpressing BAFF, a B-cell factor crucial for IgA synthesis [64]. The hyperexpression of BAFF in these transgenic mice was associated with high levels of IgA with abnormal glycosylation and IgA mesangial deposits. The phenotype was found to be dependent upon the commensal flora, leading to the hypothesis that excess B-cell survival signaling perturbs the normal balance with the microbiota and alters the systemic immune response. Mice overexpressing BAFF developed a commensal flora-dependent IgA nephropathy; this indicates the role of genetic background, B-cell activity and IgA synthesis, gut-associated lymphoid tissue intestinal immunity and diet. There is some evidence that this mechanism may operate in humans since increased levels of BAFF and APRIL have been detected in a subset of patients with IgA nephropathy [65] The role of intestinal microbiota in patients with IgA nephropathy was recently investigated [66]. The effect of diet was suggested by pilot studies carried out 30 years ago which showed that a gluten-rich diet induced IgA nephropathy in mice and that some patients benefited from a gluten-free diet [67–69]. A recent experimental model in mice expressing human IgA1 and Fc alpha-receptor CD89 reported clinical and histological improvement after a gluten-free diet [70]. Clinical observations have elicited new interest in gut-associated lymphoid tissue hyperreactivity in patients with IgA nephropathy. In a pilot study, a reduction in proteinuria was attained using an enteric controlled-release formulation of the corticosteroid budesonide targeted to the Peyer’s patches at the ileocecal junction [71]. This formulation was tested in the placebo-controlled NEFIGAN phase 2b trial. 
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OepaneUTIKEC MOPEUBATELS oTOXEVOVTAC TOV Afova eVvTEpou-veppou otnv IgAN

1. 2toxoc ta ukpofLa ota Payer’s patches: NEFIGAN trial
2. Alowta eAevBepn yAoutevnc (potential next RCT to be launched)
3. Avtaywvioteg tou Bcell activating factor (BAFF), a proliferation-inducing ligand (APRIL)

(BRIGHT-Sc. Blisibimod, NCT02062684; Atacicept: NCT02808429)

Targeted-release budesonide versus placebo in patients with IgAN (NEFIGAN):

a double-blind, randomised, placebo-controlled phase 2b trial

— — e L L Budesonide: torukn 8pdon
} s I]Fl _ évavtL twv B-cells
N {] RS AN TRF-B(8mg/d): n=51
-a-I }% - %+ } \} TRF-B (16mg/d): n=48
:::*IE_F:i;mﬂiéi?;?é':" é“'+:;:;;;;g:::::;:;g:;>- } Placebo: n=50
R E— ; .1. R B ' ' Lancet 2017
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Presentation Notes
Possible therapeutic interventions on the gut–kidney axis in IgA nephropathy are:   
the treatment with drugs delivered at the ileocecal junction, targeting the Payer’s patches, as reported by the NEFIGAN trial;   
gluten-free diet in patients with IgA nephropathy after the new experimental data in animals and old observational studies (potential next RCT to be launched);
treatment with antagonists of the BAFF-TNF receptor family members that play a critical role for IgA production, including Bcell activating factor (BAFF), a proliferation-inducing ligand (APRIL), and TACI, a receptor for both BAFF and APRIL. 
Trials with humanized monoclonal antibodies against these mediators are ongoing: BRIGHT-Sc. Blisibimod, NCT02062684; Atacicept: NCT02808429.  



Biomarkers and targeted new therapies for IgA nephropathy
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Presentation Notes
In patients with IgAN there is a high frequency of O-glycans consisting of GalNAc alone due to defective galactosylation (Gd-IgA1)
[1, 2]. Although Gd-IgA1 is a rather sensitive and specific marker for IgAN, as reported by most studies (with a sensitivity
of 56–76 % and a specificity of 89–94 %) [14–16], discrepancies exist likely because of the technical pitfalls for
detecting Gd-IgA1 based on lectin binding assays [17]. The development of a monoclonal antibody specific to Gd-IgA1
could offer a new appropriate biomarker [18]; however, using this specific test, only one third of IgAN patients had values
higher than those of other diseases. Levels of Gd-IgA1 in children were related neither to proteinuria [15] nor to treatment
outcome in our IgACE trial [19]. Moreover, Gd-IgA1 are increased in patients, but also in healthy relatives [20]. In
conclusion, high levels of Gd-IgA1 are necessary for the development of IgAN, but not sufficient for the full clinical
expression of the renal damage, and in most reports this biomarker is not associated with signs of progressive disease with
proteinuria and glomerular filtration rate (GFR) decline 


Biomarkers and targeted new therapies for IgA nephropathy
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Microbial protease: IgA1 protease
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Considering targeted therapies specific to IgAN, an interesting
approach was the use of microbial protease to remove IgA deposits in mice, which was suggested some years ago [25] and recently proposed in human IgAN [26]. This approach has been confirmed to be a plausible new therapy for IgAN by a new experimental mouse model of IgAN that expresses human IgA1 and human CD89. In these mice recombinant IgA1 protease (IgA1‑P), a bacterial protein that selectively
cleaves human IgA1, decreased human IgA1 mesangial deposits and reduced inflammation and fibrosis [27]. 
Another interesting therapeutic approach is a treatment aimed at modifying the aberrant glycosylation of IgA1 [28]. The reduction of Gd-IgA1 is considered to be the ideal approach in the early phases of IgAN, before the development of severe proteinuria and irreversible kidney damage. Glycan targeted drugs may act to neutralize Gd-IgA1, inhibit abnormal enzymatic glycosylation of IgA1, or deplete cells producing Gd-IgA1



IgA1 Protease Treatment Reverses Mesangial Deposits
and Hematuria in a Model of IgA Nephropathy
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IgA nephropathy (IgAN) is the most common primary GN worldwide. The hallmark of the disease is the mesangial
deposition of IgA1-immune complexes. 1,2 IgAN patients exhibit circulating galactose-deficient IgA1,3,4 which can
form complexes with its soluble receptor CD895–7 and with autoantibodies that specifically recognize galactose-deficient
IgA1.8 Recently, these factors have been identified as valuable biomarkers to predict disease progression and its recurrence
after transplantation.9,10 Human and mouse studies have revealed pathogenic mechanisms by which IgA1 complexes
get trapped in the mesangium via their interaction with an alternative IgA1 receptor, the transferrin receptor (TfR).11–13 This induces transglutaminase 2 (TG2) overexpression and activation of mesangial cells, which can be associated with the recruitment of inflammatory cells in delaying disease development, but tools to specifically counter the disease
are lacking.

IgA is a primary mucosal defense, and bacteria have developed various strategies to counter the host immune system, including IgA1 proteases (IgA1‑P).26 This protein, secreted by pathogenic bacteria such as Streptococcus pneumonia, Haemophilus influenza, and Neisseria meningitides, exhibits the capacity to directly cleave the hinge region of human IgA1 (hIgA1), but not human IgA2.
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If we consider IgAN as an autoimmune disease, a large arsenal of drugs may be available [31], particularly rituximab, for which experience has been gathered over the last decade in treating nephrotic syndrome or various autoimmune diseases. The Mayo Clinic Trial has recently completed a randomized controlled trial (RCT) in a small group of adult proteinuric IgAN (clinicaltrials.gov identifier: NCT00498368) but the final results have yet to be published. Another RCT is recruiting to investigate the benefits of rituximab in recurrent
IgAN (clinicaltrials.gov identifier: NCT02571842).
An area of possibly more specific intervention may be the
use of drugs targeting some TNF receptor family members
that play a critical role for IgA production, including B-cell activating factor (BAFF), a proliferation-inducing ligand (APRIL), and a receptor for both BAFF and APRIL, TACI.
Indeed, serum BAFF is increased in patients with IgAN [32]. BAFF promotes the proliferation of mesangial cells and an experimental model in mice indicates the role of BAFF and APRIL in inducing mesangial deposits owing to an enhanced mucosal response to microbial intestinal flora [33]. The BRIGHT-SC RCT (clinicaltrials.gov identifier:
NCT02062684) is designed to evaluate the effect of an anti-BAFF antibody (blisibimod) that can bind both soluble and membrane-bound BAFF. The SIGN RCT (clinicaltrials.gov
identifier: NCT02112838) is aimed at evaluating the safety and efficacy of fostamatinib in IgAN, targeting the B cell receptor pathway activation mediated by spleen tyrosine
kinase (Syk). To target B and T cell interaction and antibody synthesis, a pilot study is exploring the effect of a proteasome inhibitor, bortezomib (clinicaltrials.gov identifier:
NCT01103778).
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average ages of types of nephrotic syndrome
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Presentation Notes
Membranous nephropathy (MN) is a pathologic term
that defines a specific glomerular lesion characterized
by an apparent thickening of glomerular capillary
walls by optical microscopy. This thickening is actually
mostly due to the subepithelial deposition or in
situ formation of immune complexes, as shown by
electron and immunofluorescence microscopy. Clinically,
MN is associated with proteinuria, often (in approximately
80% of cases) in a nephrotic range (.3.5
g/d). In approximately 75% of adults, the etiology of
the lesion is unknown (idiopathic MN), whereas
other cases have a well defined etiology (secondary
MN). Idiopathic MN has a varied natural course,
with some patients (approximately 20%–30%, depending
on the severity of proteinuria) entering spontaneous
remission, some patients showing a persistent
proteinuria fluctuating between a nephrotic and a subnephrotic
range, and other patients showing a slow
progression to ESRD.
Although the pathogenesis of idiopathicMN remains
incompletely defined, an important advance has been
obtained by the seminal study of Beck et al., who
showed that approximately 70% of patients with idiopathic
MN have circulating autoantibodies directed
against phospholipase A2 receptor 1 (PLA2R1) located
on the surface of normal human podocytes (1). A
strong association with the HLA-DQA1 allele has
been found in patients with idiopathic MN. This allele may facilitate an autoimmune response against antigenic
targets such as variants of PLA2R1. According to Salant (4), the development
of idiopathic MN may be the result of three conditions:
(1) the presence of HLA-DQA1 alleles that confer susceptibility
to autoimmunity, (2) polymorphism of
PLA2R1 that creates a unique conformation that can
represent a target for autoantibodies, and (3) production
of hypogalactosylated IgG4 anti-PLA2R1 that activates
the mannan pathway of the complement. It is
also possible that innate immunity is involved.



Ermidoyn twv aacBevwv oL ortoiotl Oa AafBouv
£L6KN aywyn

Recommendation — ZUotaon:
o Avuineptaoikn aywyn ue RAASI yiax 6 Hnveg TouAayiotov
e AvoookataotaAtikni Aywyn 6a mapouv povo ol aoBevelc e

Neppwoiko Zuvdpopo KAl TouAdyLotov £va Ao To TTaPOKATW:
»ooBopwv Kat ANEANTIKWV yia T {wnR KataoTtAoewv, oxetilopevwy pe N2 (1C)
»Upr>4 g/d kaw >50% tnNg aleXLKNG TLUAG, LETA oo 6pnvn aywyn pe RAASI (1B)
» avénon tng SCr230% otg 6-12 unveg, pe eGFR>25-30ml/min/1.73m? (2C)
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Presentation Notes
Αντιϋπερτασική αγωγή με RAASi για 6 μήνες τουλάχιστον
 πιθανότητα αυτόματης ύφεσης (CR: 20%, PR: 20%)
    (ηλικία, φύλο, βαρύτητα λευκωματουρίας, νεφρική λειτουργία)
  ελάττωση λευκωματουρίας κατά 2,5g/d σε 12 μήνες



AvoookataotaAtiky Aywyn

20otoon:

1. E&L uvec aywyn pe koptikootePoeldn (IV, po) kat aAkvAlwTtikouc mapayovteg (po) (1B)

1x3g MP

W

1X3fl Ilp 1x:-19l ivlp
D B

Mniveg 1, 3, 5: 1g MP iv, 0,5mg/Kg/d prednisolon

Mniveg 2, 4, 6: 0,15-2mg/Kg/d chlorambucile
N 2mg/Kg/d cyclophospamide

Table 15| Cyclical corticosteroid/alkylating-agent therapy
for IMN (the "“"Ponticelli Regimen’)

Month 1: i.v. methylprednisolone (1 g) daily for three doses, then oral
methyprednisolone (0.5 mg/kg/d) for 27 days

Month 2: Oral chlorambucil (0.15-0.2 mg/kg/d) or oral cyclophosphamide
(2.0 mg/kg/d) for 30 days®

Month 3: Repeat Month 1

Month 4: Repeat Month 2

Month 5: Repeat Month 1

Month 6: Repeat Month 2



AvoookataotaAtikn Aywyn

OepatTeuTIKG oxApaTa Baoifopeva og xopnynon CNIs

Cyclosporine: 3,5-5mg/kg/d po s dUo ioeg dooeig + prednisone 0,15 mg/kg/d, yia 6 YAveG.
EmOuunta emitreda Cyclosporine

CO, trough levels: 125-175ng/ml

N C2, 2-hour post-dose levels: 400-600 ng/ml

Tacrolimus: 0.05-0.075mg/kg/d po o€ dUo ioec ddoeIC, Xwpic prednisone, yia 6—12 Prvec.

1. ZuoTtivetal cyclosporine 1 tacrolimus yia 6unvec e aoBeveic o1 otroiol aAAd Adyw
avTevoEiCewv dev evidooovTal 0To KUKAIKO oxnua (1C)

2. “Yepeon: Zradiakrn eAattwon Twv CNIs kaBe 4—-8eBdoudadec €we 10 50% TNG apxIKNG
doooAoyiag, ouvexian yia Touhaxiotov 12 pniveg (2C)

3. Mn amravrnon: Aiakotrr) Twv CNIs peta atmo 6 urveg aywyn (2C)



s Controlled Trial of Methylprednisolone and
Chlorambucil in Idiopathic Membranous
Nephropathy

N=67
Follow up=2.5yrs Ponticelli et al, N Eng J Med 1984

*» A Randomized Trial of Methylprednisolone and Chlorambucil in
Idiopathic Membranous Nephropathy

N=81
Follow up=5yrs Ponticelli et al, N Eng J Med 1989



A Randomized, Controlled Trial of Steroids and
Cyclophosphamide in Adults with Nephrotic Syndrome
Caused by Idiopathic Membranous Nephropathy

Vivekanand Jha,* Anirban Ganguli,* Tarun K. Saha,* Harbir S. Kohli,* Kamal Sud,*

Krishan L. Gupta,* Kusum Joshi,” and Vinay Sakhuja*

Departments of *Nephrology and *Histopathology, Postgraduate Institute of Medical Education and Research,
Chandigarh, India

Characteristic Group 1 Group 2
MNo. of cases 46 47
Age (yr) 7.2 =124 38.0 = 13.6
range 16 to 66 18 to 64
Gender ratio 27119 30:17
Disease duration {(mo) 11.7 = 6.2 10.8 = 7.9
Serum creatinine (mg,/ dl) 1.17 = 0.22 1.21 = 0.31
MDED GFR (ml /min) 84 = 22 89 + 26
Serum albumin (g,/dl) 242 = 0.81 2.34 = 0.58
Serum cholesterol (mg/dl) 306.4 = 88.2 336.7 = 99.6
Proteinuria (g /d) 591 =22 611 =25
=
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Group |: avtiineptaotkn aywyn

Group lI: NpedviloAovn+KukAodwodpapidn

» Xoprnynon KUKAOPWO@aidng EVavrTi
¥AwpaupBoukiAng (2B)

» H pn-KukAIKn) xopnynon
OVOOOKATOOTAATIKWY TTEPICOOTEPES

Tapevepyeleg (2C)

JASN 2007



Cyclosporine in patients with steroid-resistant membranous
nephropathy: A randomized trial

DAaNiEL C. CAaArTrTRAN, GERALD B, APrPEL., LEE A. HERERT, LAWRENCE G. HUNSICKER,
Marc A. Pour. WeENnDY E. Hov, DoucrLAas R. MAaxXwELL, and CHErRYL L. KuNis,
for the NORTH AMERICAN NEPHROTIC SYNDROME STUuDyY GROUP

51 aoBeveic TTou dev gixav arravTioel o€ TTPedvi(oAovn 1mg/Kg/d yia > 2 urveg

CyA: n=28 CyA:3,5mg/Kg/d (trough levels: 125-225ug/L) + Pred: 0,15mg/Kg/d (total 32weeks)

Placebo:

n=23 Placebo + Pred: 0,15mg/Kg/d

% Remission

100

80

G0
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20

0

75%

=

46%

39%

26

52

Time, weeks

78"

(total 32weeks)

AocOeveig og TTARPN | HEPIKA UPEDN :
75% apXika
39% akOun Kai 4 Xpovia JETA TN OIOKOTTH

Y1roTpoTri) TnGg vooou: 48%

» ? Xpoviko diaotnua xoprnynons CyA
» ? Aoooloyia CyA

Kidney Int 2001



~ Tacrolimus combined with corticosteroids versus Modified Ponticell regimen
In treatment of idiopathic MN: Randomized control trial

bmo-

Patients accessed for eligibility a®) ® %n Uprot
6
-8 Had Spont Remission | 5.44 ° mmc (& %0 1 e ’ Lﬁf‘ffs"“m';f"'"
*| -4 Declined consent e
-2 Received prior IST 4 85 1 4
Patients eligible for the study 3 4 e@=p10d Ponticelli ol @ 8135 @ goo2 =@=Mod Ponticell
(n=70) 9 - @ 214 Regimen (g/ Reglmo;r;(mlz.]/ min
day) A per 173 m
135 75
3 4
/\ . . . . - . . '
Randomized to TAC+GC Randomized to MP regimen Baseline 6-months 12-months d Baseline  6-months 12-months
(n=35) (n=35) c
a5 1 700 1
, ' " ] .  SPLAZR
12 month follow-up 12 month follow-up 3 ? 500 - o
33 completed the study 34 completed the study ol @ TAC+GC (g/dL) 05 TAC+GE (RU/mL}
2 patients lost to follow-up 1 patients lost to follow-up 2 - 223 ]
15 - SAI b =@=Nod Penticell 0 @ 2231 ==Nod Ponticelli
'1 ] Regimen {g/dL) 200 % Regimen (RU/mL}
35 included in ITT and 2 missing 35 included in ITT and 1 missing 05 1 100 1048
data censored data censored ] 0 . : .
Baseline 6-months 12-months Baseline 6-months  12-months

Nephrology (Carlton) 2016
The efficacy and safety of tacrolimus monotherapy in adult-onset nephrotic syndrome caused by
idiopathic membranous nephropathy
Renal Failure 2017

CNIs: kavotroinTikr ammdvTnon Kai w¢ HovoBepaTreia
50% uTtroTPOTIA META TN OIAKOTIN
[MapeveEpyeleg


Presenter
Presentation Notes
With respect to final clinical response, the TAC based
regimen needs long term follow-up, as over 50–65%
of the patients relapse after stopping CNIs. The study is
limited by inadequate work-up for malignancy, short duration
of follow-up to gauge relapse and risk of long-term
complications.
In conclusion, although the results of the study did not
support the hypothesis of non-inferiority of TAC* versus
MPR, both the regimens had comparable short-term outcomes
in the management of NIST refractory IMN, but with
a different spectrum of side-effects. Serum anti PLA2R Ab has
a very good association with clinical response and serial Ab
monitoring should be included in follow-up of those with Ab
positive IMN.


M-Type Phospholipase A2 Receptor (PLA2ZR)
Thrombospondin Type-1 Domain-Containing 7A (THSD7A)

MopdoAoyLkec Kat BloxnMIKEC opotdtnteg twv PLA2R kat THSD7A
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Presentation Notes
And we come to the two most important biomarkers of MN. The first one, M-type phospholipase A2-receptor (PLA2R), was recognized on podocytes as the responsible antigen for MN and this finding was a major breakthrough, characterized as a revolution in the history of MN and changed our approach to pathogenesis and treatment of the disease. The second one is the Thrombospondin Type-1 Domain-Containing 7A (THSD7A), which was described few years later.
Both molecules are large transmambrane glycoproteins, expressed on podocytes, are consisted by individual domains and a short cytoplasmic tail and autoantobodies to both of them are IgG4.



Ala@opeTikd PLA2R-Abs évavTi SI0@OPETIKWY ETTITOTTWY TWV PLA2R

IMN: cuoxétion TnG éKBaong He
1. Emitreda Twv PLA2R-ADb
2. Tomro Twv PLA2R-Ab
) évavti Tou PLA2R CysR domain T

MikpOTEPN NAIKIQ

‘Hma Aeukwpartoupia

TautépaTn Ugeon
I) Evavti Tou PLA2R CTLD1 domain Tamdvrnon og Bsparteia

i) €vavti Tou PLA2R CTLD7 domain

Immunag-
complexes

| MeTaBOAEG TWV ETITOTTWV

Complement

sctivation Euepdavion Twv CTLD1, CTLD7
|

Podocyte 2XETICETAI HE EAQTTWPEVN ATTAVTNON

damage

|

Proteinuria

= Anti-PLAR agsinst PLAR CysR domain  {(J} PLAR CysR domain /', PLA R FNII domain

)-. Anti-PLA R against PLAR CTLD1domain [ PLA R CTLD domains (1-8)

)‘ Anti-PLA R againzt PLA R CTLDT domain ﬁ\:} FLA,R tranzmembrane and intracellular domainsz Natu re ReVIeWS 2017
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Apart from the levels of anti-PLA2R abs, type of these abs is also important. As we mentioned earlier, PLA2R ag is a transmembrane protein which is consisted by a cystein-rich domain (CysR) and  7 C-type lectin domain (CTLD)1 or CTLD7. Antibodies have been described against cysteine rich domain and CTLD1 and 7. It seems that the presence of anti CTLD1 and 7 abs is followed by worse prognosis. 
In younger patients, with low grade proteinuria we usually find anti-CysR abs alone, and these patients have better prognosis and frequent episodes of spontaneous remission.
However, and this is interesting, epitope profile of abs can change over the years, and patients who present with anti-CysR abs alone may some years later express antiCTLD abs. The emergence of these two is associated with decreased responsiveness. 

 


Treatment of membranous nephropathy:

time for a paradigm shift

Antibody-zecreting

cell (including

Immature Mature Activated pl.s:lsmaZlell 5ts, F;!Ef:;a th“leab
Pro-B cell Pre-B cell B cell B cell B cell cell=z and lang-uw

memory cells)

CD20 CD38 * mAb gvavtL tou CD20 UT[OSOXE'CI
©*© @ @ @ Twv B Aspdokuttapwy
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Bcma  E-BLys ® KOTOXEUUEVN» OLVOCOKATAOTOAN
or TACI
&—Antl -THSDT7A ’ '
. . . e artoduyn avernlbupuntwv
Targets for anti-BLy5S Targetz for anti-CD38
antibodie: (e.g. belimumab antibodies ’ !
L t = ! I [E.;.daratumumab EVEPVELwV an aVOGOKaTaGTO}\'nq
Targets for anti-CDZ0 monoclonal antibodies or izatuamakb) and
(e.g. ntuximab or ofatumumab) protease inhibitors
(e.g. bortezomib)
1. Pre-B cell anti CD20 — Rituximab

2. Immature, mature, activated B cell anti-BLyS — Belimumab
3. Ab- secreting B cell anti-CD38 — Daratumab, Bortezomibe
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The reason why rituximab is more effective is obvious, it is a monoclonal ab that targets to specific subtypes of B cells and reduce the production of antibodies. We can see the progress of B cell maturation from pre-B cells to antibody secreting cells. Other monoclonal abs, such as anti-Blys or anti-CD38 may have similar results with rituximab, as they have similar way of action 




B Rituximab for Severe Membranous Nephropathy:
A 6-Month Trial with Extended Follow-Up - GEMRITUX Study

H 1" RCT oTtnv amoreAeopaTiKOTNTA TOU Rituximab PMN

» PLA2R-Ab povadikog aveEapTnTog TTapAyovTag UPeong AEUKwPaToUpiag "

»PLA2R-ADb TpwIpog OEIKTNG ATTOTEAECHATIKOTNTAG TOU Rituximab w0
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This is the first RCT in patients with severe PMN that compared rituximab to conservative treatment. Results were impressive, significantly better outcome in patients receiving rit, with immunologic remission after only 3 mo of therapy. 
PLA2R-Ab proved to be sensitive early biomarker of rit. efficacy and the only independent factor predicting remission of proteinuria. 



Ongoing trials
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Other randomized control trials include rit. Vs. cyclo or cya. Interestingly other monoclonal abs targeting B cells seem to have similar results with rit.


Rituximab versus the modified Ponticelli regimen in the treatment of

primary membranous nephropathy: a Health Economic Model

Deterministic sensitivity analysis Probabilistic sensitivity analysis

Incremental Incremental ICER Incremental Incremental ICER
cost QALY cost QALY

| year E748.20 0.002 Rituximab dominates  £785.44 £761.19 0.001 Rituximab dominates  £777.54
5 years £1355.82 0014 £95494.13 E1071.86 £1383.61 0014 £10166593 E1111.42
10 years £2201.37 0.091 £24 25691 £386.32 £2217.16 0.092 £24 222,17 £386.47
Lifetime £5251.03 0.512 £10 246.09 £4998.79 £5228.58 0612 £2198.07 £7016.21

Bituximat mare sxpensiveand mare effective

Rituximab o€ oxéon pe mMPR:

et 3> 0UENMEVO KOOTOG OTOV 1° XpOVvo BepaTreiag

emm—— » EAATTWON TOU KOOTOUG oTOV 5° Kal 10° xpovo

Bituximah s expensive and more effective

|
I
Ritusimab less expensive and less effective
=50000
Incremental Costs (£) N DT 20 18
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Rituximab has shown promise as a therapy for PMN in a number
of studies but the high cost of the medication has proven to
be a barrier to its widespread acceptance. Here, we have constructed
the most detailed economic model yet for the treatment
of PMN and show that rituximab is not more expensive
than the gold standard treatment and is cheaper over a lifetime.
This work highlights the uncertainty surrounding PMN Rituximab has shown promise as a therapy for PMN in a number
of studies but the high cost of the medication has proven to
be a barrier to its widespread acceptance. Here, we have constructed
the most detailed economic model yet for the treatment
of PMN and show that rituximab is not more expensive
than the gold standard treatment and is cheaper over a lifetime.
This work highlights the uncertainty surrounding PMN


To paopa Twv nadnoswv nov oxetilovrat
ME SLATOPOXEC TOU TOSOKUTTAPOU

; — e LN -
Ry 5 '.‘ e L — :"‘... ~
-, 7 ; i e L = S N |

Noooc¢
ghayiotwv

Kowo otoAoyko evpnua

_ E§¢aAewpn nodoedbwv
Environmental | T[pOGGKBOA(bV



Presenter
Presentation Notes
Το φάσμα των παθήσεων που σχετίζοντια με διαταραχές του ποδ, είτε γενετικές είτε περιβαλλονικές καλύπτει περίπου το 90% των αιτιών ΧΝΑΤΣ, και περιλαμβάνει  τη διάχυτη μεσαγγεςιακή σκλήρυνση, το κληρονομικό ΝΣ congenital nephrotic syndrome of the Finnish type (CNSF), το σύνδρομο τις MCD, και FSGS, την  collapsing glomerulonephropathy (Collapsing GN), δευτεροπαθείς ΣΝ λόγω ανοσολογικών και λοιμωδών αιτίων, (Imm/Inf GN), την υπερτασική νεφροπάθεια, τη διαβητική σπειραματοσκλήρυνση και τη σταδιακή επιδείνωση της νεφρικής λειτουργίας λόγω ηλικίας. 
Δεν θα αναφερθούμε σε όλα αυτά τα νοσήματα, αλλά σύμφωνα με τις κλασσικές και τεκμηριωμένες απόψεις στις ποδοκυττοπάθειες συνηθίζουμε να περιλαμβάνουμε τη νόσο ελαχίστων αλλοιώσεων, και την ΕΤΣΣ με τις διάφορες ιστολογικές μορφές της
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Τα GC, η Cya ο FK-506 και αναστολείς των mTOR, σταθεροποιούν τον κυτταροσκελετό της ακτίνης, επιδρώντας σε διαφορετικά σημεία των ινιδίων της ακτίνης, στην έκφραση της Hsp27, στην συναπτοποδίνη, στην αναστολή της καλσινευρίνης κλπ.  Το Rituximab είναι αντι-CD20 μονοκλωνικό αντίσωμα εναντι των των Β λεμφοκυτταρων, ωστόσο έχει άμεση επίδραση στη σφιγγομυελίνη των ποδοκυττάρων, επομένως στις ποδοκυτοπάθειες η δράση του δεν σχετίζεται με ανοσοκατασταλτική δράση άλλα με άμεση επίδραση στον κυτταροσκελετό των ποδ, όπως κα τα υπόλοιπα αναοσοκατασταλτικά 


Nooo¢ eAaxiotwv aAAOLWOEWV
Oepamneia

200TO0N YLl XOpPNynon KOPTLKOOTEPOELOWV

w¢ apxkn Beparneia os aoBeveic pe NEE+N2

Aocoloyia:

1 mg/kg/d (max 80 mg) N 2 mg/kg (max 120 mg) o oxnuo MMM
Xpoviko diaoctnpa vPnAng docoloyiac:

Epooov emiteuxBel mAnpng Udeon: eAaxloto 4 efOOUASEC

Av dev eriteuyBel mAnpnc Udeon: 16 eBdopadec
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Εφόσον επιτευχθεί πλήρης ύφεση:  ελάχιστο 4 εβδομάδες  εδώ υπάρχουν αντικρουόμενες απόψεις, 
Σε άλλες αναφορές συνίσταται η χορήγηση μεγάλων δόσεων για τουλάχιστον 2 εβδομάδες μετά την ύφεση και μικρότερο συνολικά χρονικό διάστημα μεγάλων δόσεων τουλάχιστον για 8 εβδομάδες. 


AvoooKOTOOTOATIKA aywyn

Mpoteivetal n cuvyopnynon

OVOOOKOTOOTAATIKWY KOl KOPTLKOOTEPOELS WV

o€ aoBeveic pe NEE otav

1. Ymadpyxel Sucavetia N mapevepPyeLeC o€ PEYAAEC SOOELG
2. Zuxvec uTtotporeg N2

3. Koptiko-gvaioBnto NI i koptiko-avOeKTiko N2

Kukhobwodauidn: 2-2,5 mg/kg/d yia 8 efdopadec
KukAoomnopivn: 3-5 mg/kg/d
Tacrolimus: 0.05-0.1 mg/kg/d

3unvec os Ldeon
>tadlokn eAattwon tng doonc kat datripnon ya 1-2 xpovia

Mycophenolate mofetil 1-2gr/d yia 1-2 xpovia
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Η κυκλοσπορίνη  προτείνεται όταν υπάρχει υποτροπή του νεφρωσικού μετά από κυκλοφωσφαμίδη ή σε ασθενείς που βρίσκονται σε παραγωγική ηλικία. Οι υποτροπές μετά την κυκλοσπορίνη είναι περισσότερες από ότι μετά από κυκλοφωσφαμίδη. Το χρονικό διαστημα χορηγησσης της κυκλοσπορίνης δεν εχει καθοριστεί.  Το βασικό προβλημα στη κυκλοσπορίνη είναι οι συχνες υποτροπες μετά από διακοπή της. In an RCT of adults and children with FR/SD
nephrotic syndrome, cyclosporine was dosed at 5 mg/kg/d
for 9 months followed by a taper over 3 months.62 The
possibility of cyclosporine dependency is high when treatment
is abruptly stopped after achieving complete remission.
Η χορήγηση MMF προτείνεται εφόσον αποτύχουν όλες οι υπόλοιπες θεραπείες, υπάρχουν πολύ λίγες αναφορές απάντησης σε MMF
50% των ασθενών με κορτικοανθεκτικό ΝΣ δεν απαντούν 


Tacrolimus Monotherapy after Intravenous Methylprednisolone in
Adults with Minimal Change Nephrotic Syndrome
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In conclusion, the results of our trial suggest that TAC
monotherapy after short–term intravenous methylprednisolone
is noninferior to conventional GC treatment for adultonset
MCNS. This conclusion is on the basis of the similar
remission and relapse rates observed in both treatment groups.
Metabolic disorders occurred more frequently in the patients
of the GC group. In addition, patients in the GC group had a
higher number of AEs. Therefore, TAC monotherapy after
short–term intravenous methylprednisolone could be considered
an alternative to conventional GC therapy for adult-onset
MCNS. In future studies, it would be worthwhile to investigate
if this novel treatment regimen could be used as the initial
therapeutic course for MCNS in adults
and children.


Possible Mechanisms of Action of RTX in MCD
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NEPHRUTIX: A randomized, double-blind, placebo vs Rituximab controlled trial
assessing T-cell subset changes in Minimal Change Nephrotic Syndrome
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Fig. 1. (A) Flow chart of Nephrutix trial. $, Twenty-six patients were initially enrolled in this study. Two patients were excluded because of wrongly inclusion (they were steroidresistant)
and one patient lost to follow up and excluded by decision of the investigator. (B) Study protocol. Patients fulfilling the inclusion criteria were enrolled during the remission phase and were double-blind randomized to receive two perfusions (P) at 1-week interval. Blood samples were obtained from patients at inclusion and during follow-up,
at the time of relapse or every month (M) until the end of the observation study (six months). The allocation code was disclosed after study completion or if relapse or severe
adverse effect occurred. MMF (Mycophenolate mofetil) was discontinued at P2 infusion. Calcineurin inhibitors (CAI) dosage was reduced by 25% every two weeks starting 2 weeks
after P2 infusion and then stopped. Prednisone (Pred) was tapered off by 25% every two weeks starting at M2 until to reach 5 mg every two days, which was maintained during thePatients who relapsed under placebo were treated by steroids to achieve remission, according to standard protocols. Subsequently, they were given Rituximab (R) with an
average delay of 4,3 weeks from relapse
follow up.. Then, the same tapering protocol (as in the first phase) was used except that tapering began with steroids followed by anticalcineurin (if
cyclosporin or tacrolimus were not withdrawn during the blinded phase of the study).

In conclusion, this clinical trial gave us the opportunity to
monitor patients and study changes in different T-cell compartments
before and after rituximab therapy. Our results suggest that
relapse are associated with inhibition of IL2 production and a lost of
Treg cells, alongside with an expansion of a particular memory Tcell
subset (CD4ώCD45ROώCD30ώ), while remissions in both groups
are associated with downregulation of a T-cell subset involved in
innate immunity (DN-TCRa24). The new T-cell subsets identified in
this study might have a potential impact in T cell-B cell cooperation.
This latter could be targeted by Rituximab therapy and highlights
this disease as a disorder of innate and adaptive immune response
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This retrospective study describes a single-centre cohort of adult
patients with FRNS due to MCD who required alternative treatment
due to the burden of toxicity associated with the use of steroids
and other immunosuppressants. Eleven of the 13 patients
had childhood-onset MCD persisting into adulthood while only
2 of 13 patients had adult-onset MCD.
To our knowledge, the largest published case series to date reported
that 14 of 41 (34%) adult MCD patients remained in remission
after RTX (median follow-up of 39 months) [10]. Similarly, 6
of 13 (46%) patients described here remained in remission at the
end of follow-up following a single course of RTX (median followup
of 20 months). The median number of relapses per year
decreased significantly. Seven patients relapsed after RTX but
demonstrated sustained remission after re-treatment.
Eleven of the 13 patients had stopped all other immunosuppressant
medications and steroids by the final follow-up. The
two patients still requiring medicationwere both steroid dependent
before RTX but had a substantially reduced steroid requirement
at the final follow-up.
In this series, no patient experienced any serious adverse
events related to RTX treatment, consistent with reported observations
on the use of RTX in autoimmune renal disease.
These data support the use of RTX in adult patients with FRNS
due to MCD.


MNpwtomadng Eotiakn

TUNMOTIKA ZMELPANATOCKANPUVON

‘Evdelen oe koptiko-avOeKkTikO NZ, Sucaveéia ota oTEPOELON
KukAoomopivn

» Noooloyla: 3-5mg/Kg/d yia 1 xpovo

Tacrolimus

» Noooloyla: 0,1-0,2mg/Kg/d
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Η χορήγηση στεροειδών ενδείκνυται μόνο όταν η ΕΤΣ συνοδεύεται από να, αλλιώς, επειδή μπορεί να υπάρξει αυτόματη ύφεση, συνιστάται η χορήγηση αΜΕΑ
Για το πόσο χρονικό διάστημα και με πια δοσολογία, λόγω έλειψης δεδομένων συνιστάτια να ακολουθούνται οι οδηγίες για τη ΝΕΑ. 


OepameuTIKEG MapeUPaocelc otnv ET22

Pirfenidone: yopriynon o€ nveuvpovikn ivwon, Kippwaon, ToAAATtAn okArpuvon
Pilot Phase Il: EAattwon tou puBpou endeivwonc tTng vedpLkng AELToupyiag,
Xwpic Udeon TNC AsuKWHATOUPLOC

Adalimumab (anti-TNF inhibitor):

FONT (Novel Therapies for Resistant FSGS) Phase Il clinical trial:
AoBeveic pe ET2X avBektikn og pred+CyA or Cyclo
Adalimumab, Galactose, ACEi

Yoeon Aeukwpartoupiag og 4/10 acBeveig BMC Nephrology (2015)
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Phase 2, Double-Blind, Placebo-Controlled, Randomized Study of Fresolimumab in
Patients With Steroid-Resistant Primary Focal Segmental Glomerulosclerosis

a Estimated mean percent change in Upfe from baseline 1o Day 112/Vé

Fresolimumab: MovokAwviko avticwpa évavtl TGF B1, B2, B3

AVTL-LVWTLKOC TTAPAYOVTOLG

Aev édtaoe tov otoX0 TwV 88 acBevwv

Xwplic mapevepyeLeg
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— e s Kidney Int 2017
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Preventive treatments for the recurrence of FSGS after kidney transplantation
Preemptive plasmapheresis/immunoadsorption: 3-5 sessions prior to transplantation followed
by 3-5 sessions immediately at post-transplantation.

—

A single dose of rituximab (375 mg/m2) + corticosteroids
+ calcineurin inhibitors+ MMF for 2 weeks prior to kidney transplantation, Transplan Int 2012
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» AVAyKN OTOXEUUEVNC AYWYNC OTA OTIELPOUATIKA VOO LOTOL

» Amatteitat Kotavonon HNXoVIoUwVY TTaBoyEVeLag

» MoAUTAOKOL pNnXavLopoL: avoooAoyLKol, LeTafoALkol, oLoSUVOLKOL TTAPAYOVTEC
» Avaykn kaBoplopol BLodelkTwy

» Aev glval eUKOAO VA YiVOUV KALVLIKEC TIPOOTITIKEC UEAETEC

» ALODOPETLKEC OTIELPAUOTIKEC TTAONOELC £xouv SLadopeTLKN aBoyEveLa
KoL arattouVv SLadpopETLKY) AVILUETWTILON

» EupU nebio epyaotnplakng Kat KAWVIKAC EPEVVALC
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