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Στόχος: 
Παρουσίαση «κλασσικών» και νεότερων θεραπευτικών προσεγγίσεων στις ΣΝ
Παρουσίαση ερευνητικού έργου 
Κατανόηση  μηχανισμών των νεότερων ανοσοκατασταλτικών και της θέσης τους στις ΣΝ
ΚΑΤΑΡΡΙΨΗ ΤΟΥ ΔΟΓΜΑΤΟΣ: «ΔΕΝ ΥΠΆΡΧΟΥΝ ΝΕΌΤΕΡΑ, ΠΆΛΙ ΣΤΑ ΚΟΡΤΙΚΟΕΙΔΉ ΜΕΝΟΥΜΕ»

Πρωτοπαθείς Σπειραματοπάθειες

IgA νεφροπάθεια

Μεμβρανώδης Νεφροπάθεια

Νόσος Ελαχίστων αλλοιώσεων

Εστιακή σπειραματοσκλήρυνση



Μικροσοπική αιματουρία

Μακροσκοπική αιματουρία

Νεφρωσικό σύνδρομο

Οξεία Νεφρική βλάβη

Λευκωματουρία > 1g/day

Σταδιακή ↓GFR

Αρτηριακή υπέρταση

Crescentic IgA nephropathy

Mesangial hypercellularity M0 or M1

Endocapillary hypercellularity E0 or E1

Segmental sclerosis/adhesions S0 or S1

Tubular atrophy/interstitial fibrosis T0 or T1 or T2

 Ανοσοκατασταλτική αγωγή ή συντηρητική αντιμετώπιση?

Σε GFR<50ml/min? 

 Νεότερες θεραπευτικές επιλογές?

Πρωτοπαθής  IgAN

 Η πιο συχνή ΣΝ

 Νεφρική επιβίωση στα 10χρ  80%

 1η αιτία ΧΝΝ-ΤΝ μεταξύ των ΣΝ σε ασθενείς <40χρόνων

Κλινική εικόνα

Ιστολογικά ευρήματα



Non-Immunosuppressive treatment for IgAN

J Nephrol 2016

Renin-angiotensin system inhibitors

Τreatment of severe IgA nephropathy with omega-3 fatty acids: 
the effect of a "very low dose" regimen.

Target Blood Pressure
Proteinuria < 1g/24hr 130/80

Proteinuria > 1g/24hr 125/75

Fish oils
The Long-Term Outcome of Patients with IgAN

Treated with Fish Oil in a Controlled Trial

Fish oils + RAASi

N Eng J Med 2004
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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.



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 1.73m2, 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 1.73m2 unless there is crescentic IgAN

with rapidly deteriorating kidney function. (2C)



JASN 2015

Ευνοϊκή δράση στεροειδών στην 

έκβαση της  νεφρικής λειτουργίας 

και στη λευκωματουρία σε 

1. Uprot>1g/24hr, 

2. M1S1T1

3. eGFR<50ml/in/1,73m2
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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
(ACEI, BP<125/80)

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

80 IgAN patients
Supportive care

80 IgAN patients
Supportive care+Immunosuppression

GFR>60ml/min
steroids

GFR=30-59ml/min
Steroids+cyclo
Steroids+aza

6 months

39 months

N Eng J Med 2015



Supportive versus immunosuppressive therapy for the treatment of 

progressive IgA nephropathy (STOP-IgAN) trial 

 Βελτίωση της λευκωματουρίας
Μεγαλύτερο ποσοστό κλινικής ύφεσης
 Ελάττωση μικροσκοπικής αιματουρίας
Χωρίς μεταβολές σε 
eGFR στο τέλος της παρακολούθησης
Ποσοστό των ασθενών με ταχεία επιδείνωση 
της νεφρικής λειτουργίας

N Eng J Med 2015

Effects of Two Immunosuppressive Treatment Protocols for IgAN
Ύφεση λευκωματουρίας 
Χωρίς εμφανή βελτίωση στη νεφρική λειτουργία 

Αυξημένος κίνδυνος επιπλοκών J Am Soc Nephrol 2017



J Am Soc Nephrol 2016

Steroids in IgA nephropathy: Lessons from recent studies

1. Uprot>1g/24hr

2.   Uprot>0.75g/24hr 
+

M1E1 ή eGFR<50ml/min



Mycophenolate Mofetil
Efficacy and safety of mycophenolate mofetil in patients with IgAN: 
an update meta-analysis

8 RCTs:   MMF υψηλότερο ποσοστό ύφεσης σε σχέση με κορτικοειδή 
ιδιαίτερα σε Ασιάτες, με στοιχεία ενεργότητας στη βιοψία, 
Uprot=2g/24hr, eGFR>30ml/min

Cyclophosphamide 

Μόνο σε ταχεία επιδείνωση της νεφρικής λειτουργίας και crescents>30%

Rituximab

Tacrolimus

Azathioprine

Χωρίς καλά αποτελέσματα
Δεν συστήνονται

Du et al. BMC Nephrology (2017) 18:245

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.



Παθογένεια της IgAN
1. Διαταραχή στη γλυκοζιλίωση της IgA1
2. Δημιουργία ανοσοσυμπλεγμάτων (FcA1R)
3. Μεσαγγειακή εναπόθεση ανοσοσυμπλεγμάτων (CD71)
4. Κλινική εικόνα IgAN

Ανοσοσυμπλέγματα IgA1-IgA1

IgA1-IgG

IgA1-sCD89

CD89: εκφράζεται με μακροφάγα

Εναπόθεση ανοσοσυμπλεγμάτων στο μεσάγγειο 
CD71 υποδοχείς των μεσαγγειακών κυττάρων

↓
Ενεργοποίηση μεσαγγειακών κυττάρων

↓
Πολλαπλασιασμός, παραγωγή ECM, 
παραγωγή κυτταροκινών (IL-1, IL-6,TNF-a)
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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 in IgA nephropathy 

Microbiota and Metabolome Associated with IgAN

Μικροβίωμα ανθρώπινου οργανισμού: 1014 βακτηριακά κύτταρα
Μικροβίωμα εντέρου: φλεγμονώδης νόσος του εντέρου, 

αλλεργικές εκδηλώσεις
ΣΔ τύπου Ι και ΙΙ
Ηπατοπάθειες, αυτισμός, εγκεφαλοπάθειες κλπ

ΧΝΝ-ΤΣ:  Brachybacterium, Catenibacterium genera, Enterobacteriaceae, Halomonadaceae,
Moraxellaceae, Nesterenkonia, Polyangiaceae, Pseudomonadaceae, Thiothrix families

IgAN: Συσχέτιση με φλεγμονώδεις διαταραχές του βλενογόνου
↑BAFF, ↑ APRIL (TNF-family)
Συσχέτιση με γλουτένη? 
Συσχέτιση με το μικροβίωμα του εντέρου?

Παθογένεια της IgAN

• Αντισώματα έναντι της γλουτένης

• Μεταβολές στο μικροβίωμα του εντέρου στην IgAN

 Διαταραχή της ανοσοανοχής των μικροβίων του εντέρου

 Ενεργοποίηση του εντερικού MALT

 Υποκλινική φλεγμονή του εντέρου

 Παραγωγή Gd-IgA1 
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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. 




1. Στόχος τα μικρόβια στα Payer’s patches:  NEFIGAN trial

2. Δίαιτα ελεύθερη γλουτένης (potential next RCT to be launched)

3. Ανταγωνιστές του Bcell activating factor (BAFF), a proliferation-inducing ligand (APRIL)

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

Θεραπευτικές παρεμβάσεις στοχεύοντας τον άξονα εντέρου-νεφρού στην IgAΝ

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

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

TRF-B(8mg/d):    n=51
TRF-B (16mg/d): n=48
Placebo:              n=50

Lancet 2017

Budesonide: τοπική δράση 
έναντι των Β-cells
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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

Deficient Galactosylated IgA1:   Gd-IgA1

Presenter
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

Deficient Galactosylated IgA1:   Gd-IgA1

Gd-IgA1

Microbial protease: IgA1 protease 

Gd-IgA1 + IgA Fc receptor I (CD89)

Glycan targeted drugs

Πρώιμα στάδια

 Τροποποίηση του μορίου της Gd-IgA

Προχωρημένο στάδιο

 Απομάκρυνση εναποθέσεων
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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




Η χορήγηση πρωτεασών της IgA1 οι

οποίες παράγονται από βακτήρια όπως

Streptococcus pneumonia, Haemophilus

influenza και Neisseria meningitides

επιδρούν στο συνδετικό τμήμα της IgA1

Απομάκρυνση εναποθέσεων IgA1, C3
↓sCD89, ↓ TfR, ↓TG2

Βελτίωση αιματουρίας και ίνωσης

J Am Soc Nephrol 2016
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Presentation Notes
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.



Biomarkers and targeted new therapies for IgA nephropathy

antiCD20 – Rituximab (NCT00498368)
AntiBAFF – Blisibimod (BRIGHT-SC RCT), 

Fostamatinib (SIGN RDT)
Anti T-B interaction – Bortezomib
Proteasome inhibitor  (NCT01103778)

AntiC5a – Eculizumab
(case reports)

ΑCEI, ARAs, Fish oils

Κορτικοειδή 

Ανοσοκατασταλτικά

Presenter
Presentation Notes
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).



 40-60 χρόνων: Η συχνότερη αιτία νεφρωσικού συνδρόμου

 Νεφρωσικό σύνδρομο, μικρο-αιματουρία, νεφρική λειτουργία

Μεμβρανώδης σπειραματονεφρίτιδα

• Ιστολογικά ευρήματα
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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.




Επιλογή των ασθενών οι οποίοι θα λάβουν 
ειδική αγωγή

Recommendation – Σύσταση:

• Αντιϋπερτασική αγωγή με RAASi για 6 μήνες τουλάχιστον

• Ανοσοκατασταλτική Αγωγή θα πάρουν μόνο οι ασθενείς με

Νεφρωσικό Σύνδρομο ΚΑΙ τουλάχιστον ένα από τα παρακάτω:

σοβαρών και απειλητικών για τη ζωή καταστάσεων, σχετιζόμενων με ΝΣ (1C)

Upr>4 g/d και >50% της αρχικής τιμής, μετά από 6μηνη αγωγή με RAASi (1Β)

 αύξηση της SCr≥30% σε 6-12 μήνες, με eGFR≥25–30ml/min/1.73m2 (2C)
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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




Ανοσοκατασταλτική Αγωγή

Σύσταση:
1. Εξι μήνες αγωγή με κορτικοστεροειδή (IV, po) και αλκυλιωτικούς παράγοντες (po) (1B)

1x3g  MP 1x3g  MP 1x3g  MP

0 1 2 3 4 5 6

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

Μήνες 2, 4, 6: 0,15-2mg/Kg/d chlorambucile 
ή 2mg/Kg/d cyclophospamide



1. Συστήνεται cyclosporine ή tacrolimus για 6μήνες σε ασθενείς οι οποίοι αλλά λόγω

αντενδείξεων δεν εντάσσονται στο κυκλικό σχήμα (1C)

2. Ύφεση: Σταδιακή ελάττωση των CNIs κάθε 4–8εβδομάδες έως το 50% της αρχικής 

δοσολογίας, συνέχιση για τουλάχιστον 12 μήνες (2C)

3. Μη απάντηση: Διακοπή των CNIs μετά από 6 μήνες αγωγή (2C)

Θεραπευτικά σχήματα βασιζόμενα σε χορήγηση CNIs
Cyclosporine: 3,5–5mg/kg/d po σε δύο ίσες δόσεις + prednisone 0,15 mg/kg/d, για 6 μήνες.
Επιθυμητά επίπεδα Cyclosporine
C0, trough levels: 125–175ng/ml 
ή C2, 2-hour post-dose levels:    400–600 ng/ml

Tacrolimus: 0.05–0.075mg/kg/d po σε δύο ίσες δόσεις,  χωρίς prednisone, για 6–12 μήνες. 

Ανοσοκατασταλτική Αγωγή



 Controlled Trial of Methylprednisolone and
Chlorambucil in Idiopathic Membranous

Nephropathy

Ponticelli et al, N Eng J Med 1984

 A Randomized Trial of Methylprednisolone and Chlorambucil in 
Idiopathic Membranous Nephropathy

N=67
Follow up=2.5yrs

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



Group I: αντιϋπερτασική αγωγή

Group II: Πρεδνιζολόνη+Κυκλοφωσφαμίδη

JASN 2007

p=<0.05

p=<0.0001

 Χορήγηση κυκλοφωσφαμίδης έναντι 

χλωραμβουκίλης (2B)

 Η μη-κυκλική χορήγηση 

ανοσοκατασταλτικών περισσότερες 

παρενέργειες (2C)



51 ασθενείς που δεν είχαν απαντήσει σε πρεδνιζολόνη 1mg/Kg/d για > 2 μήνες

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

Placebo: n=23 Placebo + Pred: 0,15mg/Kg/d (total 32weeks)

Kidney Int 2001

Ασθενείς σε πλήρη ή μερική ύφεση : 
75% αρχικά 
39% ακόμη και 4 χρόνια μετά τη διακοπή

Υποτροπή της νόσου: 48%
 ? Χρονικό διάστημα χορήγησης CyA
 ? Δοσολογία CyΑ

75%

46% 39%
22% 13% 13%



Tacrolimus combined with corticosteroids versus Modified Ponticelli regimen 
in treatment of idiopathic MN: Randomized control trial

eGFR Uprot

sAlb

sPLA2R

CNIs: ικανοποιητική απάντηση και ως μονοθεραπεία
50% υποτροπή μετά τη διακοπή
Παρενέργειες

The efficacy and safety of tacrolimus monotherapy in adult-onset nephrotic syndrome caused by
idiopathic membranous nephropathy

Nephrology (Carlton) 2016 

Renal Failure 2017
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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 (PLA2R)

Thrombospondin Type-1 Domain-Containing 7A (THSD7A)

Μορφολογικές και βιοχημικές ομοιότητες των PLA2R και THSD7A

 Διαμεμβρανικές πρωτεΐνες, Κυτταροπλασματικό τμήμα

 Έκφραση στα ποδοκύτταρα

 IgG4 αυτοαντισώματα

1ry MN N Eng J Med 2009

Presenter
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.




Διαφορετικά PLA2R-Abs έναντι διαφορετικών επιτόπων των PLA2R

ΙΜΝ: συσχέτιση της έκβασης με

1. Επίπεδα των PLA2R-Ab

2. Τύπο των PLA2R-Ab 

i) έναντι του PLA2R CysR domain

ii) έναντι του PLA2R CTLD1 domain

iii) έναντι του PLA2R CTLD7 domain

Μικρότερη ηλικία

Ήπια λευκωματουρία

↑αυτόματη ύφεση

↑απάντηση σε θεραπεία

Μεταβολές των επιτόπων 

Εμφάνιση των CTLD1, CTLD7 

Σχετίζεται με ελαττωμένη απάντηση 

Nature Reviews 2017

Presenter
Presentation Notes
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 

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 

Rituximab

• mAb έναντι του CD20 υποδοχέα 

των Β λεμφοκυττάρων 

• «στοχευμένη» ανοσοκαταστολή

• αποφυγή ανεπιθύμητων 

ενεργειών  της ανοσοκαταστολής

Presenter
Presentation Notes
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 





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

Η 1η RCT στην αποτελεσματικότητα του Rituximab PMN

Μετά από 6 μήνες NIAs αγωγή με Rituximab+NIAT σε 37 ασθενείς  
συνέχιση της ΝΙΑΤ σε 38 ασθενείς

J Am Soc Neprhol 2016

 PLA2R-Ab μοναδικός ανεξάρτητος παράγοντας ύφεσης λευκωματουρίας

PLA2R-Ab πρώιμος δείκτης αποτελεσματικότητας του Rituximab

Time to substitute Uprot levels estimation for PLA2R-Ab concentration?

Presenter
Presentation Notes
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 

RI-Cyclo Rituximab vs. Steroids+Cyclo

MENTOR Rituximab vs. CyA

STARMEN Rituximab+Tacrolimus vs. Steroids+Cyclo

Comparison of outcomes with 

belimumab or rituximab therapy 

Presenter
Presentation Notes
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

Rituximab σε σχέση με mPR: 

 αυξημένο κόστος στον 1ο χρόνο θεραπείας

 ελάττωση του κόστους στον 5ο και 10ο χρόνο

NDT 2018

Presenter
Presentation Notes
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



Το φάσμα των παθήσεων που σχετίζονται 
με διαταραχές του ποδοκυττάρου

Νόσος 
ελαχίστων 
αλλοιώσεων

Κλασική 
FSGS

Διάχυτη 
μεσαγγειακή 
σκλήρυνση

Ρικνωτική ΣΝ

Κοινό ιστολογικό εύρημα

Εξάλειψη ποδοειδών 
προσεκβολών

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



Current Genomics 2013

Άμεση επίδραση των ανοσοκατασταλτικών 

στο ποδοκύτταρο  
Steroids
Σταθεροποίηση των ινιδίων 
ακτίνης
Αναστολή απόπτωσης (Bcl-2, p53)
Ρύθμιση μεταφοράς πρωτεϊνών,
↓cyclin kinase inhibitor p21, ↓NF-κB 
↓IL-6, Βελτίωση επιβίωσης

Calcineurin Inhibitors 
Επίδραση στον κυτταροσκελετό
ακτίνης, στην έκφραση ZO-1, 
synaptopodin,
↓ενδοκυττάριου Ca, ↓NF-κB,
↓nuclear factor of activated T-cell (NFAT)

Rituximab
Επίδραση στον κυτταροσκελετό
ακτίνης μέσω αντίδρασης με 
SMPDL-3b

Abatacept
Επίδραση στον κυτταροσκελετό
ακτίνης
αναστολή του Β7-1, 
σταθεροποίηση των β1 ιντεγκρινών

Retinoic acid
↑epithelial transition cells
↑ποδοκυττάρων

Κλινική μελέτη στην FSGS 
διακόπηκε λόγω τοξικότητας του 
φαρμάκου

Presenter
Presentation Notes
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 



Θεραπεία
Νόσος ελαχίστων αλλοιώσεων 

Σύσταση για χορήγηση κορτικοστεροειδών

ως αρχική θεραπεία σε ασθενείς με ΝΕΕ+ΝΣ

Δοσολογία:

1 mg/kg/d (max 80 mg) ή 2 mg/kg (max 120 mg) σε σχήμα ΜΠΜ

Χρονικό διάστημα υψηλής δοσολογίας: 

Εφόσον επιτευχθεί πλήρης ύφεση:  ελάχιστο 4 εβδομάδες 

Αν δεν επιτευχθεί πλήρης ύφεση:    16 εβδομάδες

Presenter
Presentation Notes
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. 



Ανοσοκατασταλτική αγωγή 

Προτείνεται η συνχορήγηση
ανοσοκατασταλτικών και κορτικοστεροειδών
σε ασθενείς με ΝΕΕ όταν 
1. Υπάρχει δυσανεξία ή παρενέργειες σε μεγάλες δόσεις 
2. Συχνές υποτροπές ΝΣ
3. Κορτικο-ευαίσθητο ΝΣ ή κορτικο-ανθεκτικό ΝΣ

Κυκλοφωσφαμίδη: 2–2,5 mg/kg/d για 8 εβδομάδες 
Κυκλοσπορίνη: 3–5 mg/kg/d 
Tacrolimus: 0.05–0.1 mg/kg/d

3μήνες σε ύφεση
Σταδιακή ελάττωση της δόσης και διατήρηση για 1-2 χρόνια 

Mycophenolate mofetil 1-2gr/d για 1–2 χρόνια

Presenter
Presentation Notes
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

IV MP 0.8mg/Kg/day (10days)
Pred 1mg/Kg/day (36wks)

Tac 0.05mg/Kg/day (36wks)
Αποκλείστηκαν ασθενείς με Screat>133μmo
Μεγαλύτερο ποσοστό υποτροπών 
και περισσότερες παρενέργειες 
στην ομάδα των κορτικοειδών

J Am Soc Nephrol 2017
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Presentation Notes
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

• Ελάττωση των Β cells

• Αυξηση των Tregs

• Ελάττωση των CD8 (+)

• Ελάττωση των Th2 cytokines (IL-13)

• Ελάττωση των Th17 cytokines (IL-17, IL-23)

• Βελτίωση της δραστηριότητας του SMPDL-3b στα ποδοκύτταρα



NEPHRUTIX: A randomized, double-blind, placebo vs Rituximab controlled trial 
assessing T-cell subset changes in Minimal Change Nephrotic Syndrome

J Autoimmun 2017

Υποτροπή του ΝΣ
1. ↓IL-2
2. ↓Treg cells
3. ↑CD4+CD45RO+CD30+ (T memmory cells)
Ύφεση του ΝΣ
↓DN-TCRα24 (Τ cells – innate immunity)
Συσχέτιση με αλληλοεπίδραση Β-Τ λεμφοκυττάρων ?

CR σε 9/10 ασθενείς που πήραν RTX από την αρχή
CR σε 13/13 σε placebo που πήραν RTX μετά την 1η υποτροπή

Presenter
Presentation Notes
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



The efficacy of rituximab in adult frequently relapsing minimal change disease
Catherine King, Sarah Logan, Stuart W. Smith and Peter Hewins
University Hospitals Birmingham, NHS Foundation Trust, Birmingham, UK

The Evolving Role of Rituximab in Adult Minimal Change Glomerulopathy
Landon C. Brown a Meghan A. et al.
University of North Carolina School of Medicine, and b University of North Carolina Kidney Center,
Division of Nephrology, Department of Medicine, Chapel Hill, NC , US
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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.



Πρωτοπαθής Εστιακή 

Τμηματική Σπειραματοσκλήρυνση

Ένδειξη σε κορτικο-ανθεκτικό ΝΣ, δυσανεξία  στα στεροειδή

Κυκλοσπορίνη

 Δοσολογία: 3-5mg/Kg/d για 1 χρόνο

Tacrolimus 

 Δοσολογία: 0,1-0,2mg/Kg/d 

Presenter
Presentation Notes
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. 



Θεραπευτικές παρεμβάσεις στην ΕΤΣΣ

Pirfenidone: χορήγηση σε πνευμονική ίνωση, κίρρωση, πολλαπλή σκλήρυνση
Pilot Phase IΙ:  Ελάττωση του ρυθμού επιδείνωσης της νεφρικής λειτουργίας, 

Xωρίς ύφεση της λευκωματουρίας

Adalimumab (anti-TNF inhibitor): 
FONT (Novel Therapies for Resistant FSGS) Phase II clinical trial: 

Ασθενείς με ΕΤΣΣ ανθεκτική σε pred+CyA or Cyclo
Adalimumab, Galactose, ACEi
Ύφεση λευκωματουρίας σε 4/10 ασθενείς BMC Nephrology (2015)



Phase 2, Double-Blind, Placebo-Controlled, Randomized Study of Fresolimumab in
Patients With Steroid-Resistant Primary Focal Segmental Glomerulosclerosis

Fresolimumab: Μονοκλωνικό αντίσωμα έναντι TGF β1, β2, β3

Αντι-ινωτικός παράγοντας

Δεν έφτασε τον στόχο των 88 ασθενών

Χωρίς παρενέργειες

Ύφεση λευκωματουρίας και σταθεροποίηση της 

νεφρικής λειτουργίας σε σχέση με placebo

Kidney Int 2017

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



 Ανάγκη στοχευμένης αγωγής στα σπειραματικά νοσήματα
 Απαιτείται κατανόηση μηχανισμών παθογένειας
 Πολύπλοκοι μηχανισμοί: ανοσολογικοί, μεταβολικοί, αιμοδυναμικοί παράγοντες
 Ανάγκη καθορισμού βιοδεικτών

 Δεν είναι εύκολο να γίνουν κλινικές προοπτικές μελέτες

 Διαφορετικές σπειραματικές παθήσεις έχουν διαφορετική παθογένεια 
και απαιτούν διαφορετική αντιμετώπιση

 Ευρύ πεδίο εργαστηριακής και κλινικής έρευνας 

Συμπεράσματα


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 32
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45

