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Primary glomerulonephritides

Jurgen Floege, Kerstin Amann

Most glomerulonephritides, even the more common types, are rare diseases. They are nevertheless important since
they frequently affect young people, often cannot be cured, and can lead to chronic kidney disease, including end-
stage renal failure, with associated morbidity and cost. For example, in young adults, IgA nephropathy is the most
common cause of end-stage renal disease. In this Seminar, we summarise existing knowledge of clinical signs,
pathogenesis, prognosis, and treatment of glomerulonephritides, with a particular focus on data published between
2008 and 2015, and the most common European glomerulonephntls types, namely W_mf_m]mms_

glomerulonephrltls, and the rare complement-assoaated glomerulonephrltldes such as dense depos:t dlsease and
C3 glomerulonephritis.

Lancet 2016;387:2036-48



Patients (%)

Kidney biopsy diagnoses in 2243 adult patients undergoing native kidney biopsy at
the, Division of Nephrology, Aachen University Hospital, Aachen, Germany, between

1990 and 2013
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Glomerulonephritides

http://dx.doi.org/10.1016/S0140-6736(16)00272-5



Primary Glomerulonephropathy Distribution in United States A'KD
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Figure 2. The distribution of primary glomerulonephropathy in the 12-year observation window. Focal segmental glomerulosclero-
sis (FSGS) rates, and to a lesser degree immunoglobulin A (IgA) nephropathy rates, increased throughout the period. Minimal change
disease and membranous glomerulonephritis rates remained flat throughout our observation period. The “other” category included im-
mune complex glomerulonephritis not otherwise specified, pauci-immune/antineutrophil cytoplasmic antibody—associated glomerulo-
nephritis, thin basement membrane disease, membranoproliferative glomerulonephritis, crescentic glomerulonephritis not otherwise
specified, postinfectious glomerulonephritis, anti—glomerular basement membrane disease, fibrillary glomerulonephritis, dense deposit
disease, and others.

http: #fdx.doi.org/10.1053/].ajkd.2016.03.416
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Figure 3. Average annualage- and sex-adjusted rates for the most common primary glomerulonephropathy disease states by race
and ethnicity, 2000 to 2011. Rates for the primary glomerulonephropathy and by different race and ethnic groups were similar to the
distribution for the entire period. Abbreviations: FSGS, focal segmental glomerulosclerosis; IgA, immunoglobulin A.

http: fidx.doi.ore/10.1053/).ajkd.2016.03.416



Klinikai kép

— Nephritis, nephrosis, olygosymptomas, AVE (AKI), KVE
(CKD)

Vesebiopszia

IgA nephropathia

Minimal change nephropathia

Focalis segmentalis glomerulosclerosis

Membranosus glomerulonephritis/nephropathia

Gyorsprogresszioju glomerulonephritis

Autoimmun kérképekhez tarsuld nephritisek

Membranoproliferativ (mesangiocapillaris)
glomerulonephritis



Klinikai kép |.

* A. Nephritis syndroma
— HU dysmorph vvt-kel (!)
— kiilonbo6z6 foku, alt. enyhe PU (150 mg-2 g/die)
— GFR ¥ v. norm
— HT (alt. enyhe)









Jellemzd korképek

e Akut diffuz proliferativ GN
— Poststreptococcalis
— Postinfectiozus GN
* Focalis vagy diffuz proliferativ GN
— IgA nephropathia
— Lupus nephritis

* Membranoproliferativ (mesangiocapillaris)
GN



Klinikai kép 1.

* B. Nephrosis syndroma
— sulyos proteinuria (>3,5 g/die)
— hypalbuminaemia (<35 g/l)
— oedema

— (hypercholesterinaemia, lipiduria)



Nephrosis kialakulasanak két hypothesise

Primary or Idiopathic Glomerulonephritides/
Nephrotic Syndrome Interstitial inflammation

Marked |;Lroteinuria Proteirpria of variable degree
| \ Ased K, and GFR

Hypoalbuminemia | Nephrotic urine

Reduced filtered
sodium load v
Low capillary colloid oncotic \

pressure (y1rcap) Primary or pathologic renal Na* and
l water retention

Decreased effective circulatory volume(¥Pcap)

Underfill \ Overfill

Y

Preserved or expani&d circulatory volume

Secondary or compensatory renal (@ Pcap) +/- low capillary colloid oncotic
Na“ and water reabsorption pressure (¥Trcap)

\ Edema 4'/
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Felnottkori nephrosis syndroma leggyakoribb okai

Betegség Kivalté/tarsul6 elvaltozas Szeroldgiai teszt
Minimal change disease (MCD) Allergia, atopia, NSAIDs, Hodgkin koér nincs
Focali tali African Americans —
oca’ls segmenta’is HIV infekcid HIV at
glomerulosclerosis (FSGS) ] .
Heroin, pamidronate —
Idiopathias

Membranosus nephropathia
(MN)

Gyagyszer: arany, penicillamine, NSAIDs

Infekcio: hepatitis B,C; malaria

Anti-PLA,R at

Hepatitis B surface ag, anti—hepatitis
Cvirus at

Lupus nephritis Anti-DNA at
Tumor: emlé, tudo, Gl —
Membranoproliferative GN C4 nephritic factor 34.C4d

(MPGN) I tipus

Dense deposit disease (MPGN Il
tipus)

C3 nephritic factor

C3 ¢, C4 normal

Cryoglobulinaemia MPGN

Hepatitis C

Anti—hepatitis C virus at, rheumatoid
factor, C3 {,, C4 J,, CH50 |

Amyloidosis

Diabeteses nephropathia

Myeloma

Rheumatoid arthritis, bronchiectasia,
Crohn betegség (mas kronikus
gyulladasos allapot), familial
Mediterranean fever

Other diabetic microangiopathy

Plasma konnyi lancok
Serum fehérje elfo, vizelet
immunelfo C-reactive protein

None 13
Comprehensive Clinical Nephrology 2015



Nephrosis syndoma hatterében elofordulo
szovettani korképek

Fiatal felnott Kozépkoru és idGs

Minimal change 78 23 21
FSGS 8 19 13
Membranosus GN 2 24 37
Membranoprolif. 6 13 4
Amyloid 0 5 13
Egyéb 6 14 12

Clinical Nephrology 2015
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Hypercoagulabilitas patophysiologiaja
nephrosis syndromaban

synthesis T

-
Hyperlipidem ia)
\.

—1 Raised:

[ Hepatic

—» factors I1X, X, XI, XII:

G Coagulation proteins i

fibrinogen; factors V, VII,
von Willebrand factor;
protein C;

o ,-macroglobulin

Unchanged/reduced:
prothrombin;

v

r—

.

Accelerated
atherogenesis

Y

Y

Urine

[ clearance T J

S S—

antithrombin 111
v,

=

Y
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L Platelet aggregability T)

Volume contraction
Hemoconcentration

( Immobility

(

Arterial thrombosis
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] [Venous thromboembolism)

Fig. 15-10. Coagulation abnormalities in nephrotic syndrome.
Copyright @ 2015, 2010, 2007, 2003, 2000 by Saunders, an imprint of Elsavier Inc.

Antikoagulalas, ha se-albumin < 20-25 g/I



Nephrosis syndrome prothrombotikus allapot (kulonbozo mértékben)

Anti-Thrombotic Pro-Thrombotic
Procoagulant N or |factor XI (160)® 1, N, or | factor Il (69)® N or | factor XII (80)%4° 4 tfibrinogen (340)®
1, N, or | factor VII (50)® 1 Plt Count®5051 1 tfactor V (330)®
1, N, or | factor IX (56)® 1 VWF (variable)® 1 tfactor VIII (330)%

1, N, or | factor X (56)°
| or 1 Plt Function®4®

Anticoagulant tprotein G (62)81454%5 ¢, N, or | protein S (69)%'4%* | protein Z (62)*35 | or || AT (85)%'454
Profibrinolytic 1, N, or | a,-AP (70) | Plasminogen (92)®
1. N, or | tPA (72)855
Antifibrinolytic | a,-AT (54) | or 1 PAI (52)342 1 Lp(a) (~500)° 11 a-M (725)°
Other *Thrombophilia 1RBC Aggregation®
*APL Clot Structure®®
Hyperlipidemia®

sum hemostatic potential is variably increased

Bryce A. Kerlin et al. CJASN 2012;7:513-520

CJASN ¥

©2012 by American Society of Nephrology



Antikoagulans terapia nephrosis syndromaban

Figure GP7. Glomerulonephritis/nephrotic syndrome algorithm for prophylactic
anticoagulation'

Serum albumin No _ Serum albumin No N e
<2.5 g/dL* <3.2g/dL ;.p
Yes
High venous Yes

thromboembalism risk

www.gntools.com s Risk
Framingham Risk Score, <20/1000 py
rate, diabetes, previous arterial
thromboembolism
Additional risk due to
High
bleeding risk :
L ‘w* No warfarin Risk
bleeding >20/1000 py
risk .
Warfarin Aspirin

*Hofstra, JM. ef al. Kidney International. 2016; 89 (5): 981 - 983

‘FNote: This algorithm was developed for patients with membranous GN. Its value is unknown for patients with nephrotic
syndrome due to other underlying diseases

I Albumin value of 2.5 g/dl is measured using bromocresol green (BCG)



Nephrotikus 6déma kezelése

Maximalis RAS gatlas (ACEIZARBtAldoA)

Diuretikum
— Thiazid(szerti), amilorid
— Kacsdiuretikum (p.o. majd i.v.) — 80-120 mg

SO és folyadék bevitel megszoritasa
Albumin (?)

Diéta (?)

Ultrafiltracio

Statinok (simva, atorva, cave: rosuva)



Definicio

B Remisszio — negative urinalysis on 15t morning
urine for 3 consecutive mornings

M Relapszus — 3+ proteinuria on 3 or more
consecutive 15t morning urines

B Gyakori relapszus — 2 or more relapses within
6 months of diaghosis; or 4 or more relapses
per year

M Szteroid rezisztencia — no remission after 4
weeks of prednisolone 60mg/m?/day

20



Klinikai kép I11.

e C. kevert forma = ,szinezett nephrosis”
—a+b
—GFR
— HT

Jellemz6 korkép:
Membranoproliferativ GN
Lupus nephritis, (ritkan ) IgAN



Klinikai kép IV.

* D. Olygosymptomas GN
— enyhe HU és/vagy PU
— macroHU attackok



Jellemzd korképek

* Asymptomatikus proeinuria
— FSGS, Mesangioproliferativ GN

* Asymptomatikus hematuria
— Vékony basal membran sy, IgAN, Alport sy.

* Macroscopos hematuria
— Vékony basal membran sy, IgAN, Alport sy.



Klinikai kép V.

E. Akut vese karosodas (AKIl)

Napok, hetek alatt kialakulé veseelégtelenség
proteinuria (?)

hematuria (?)

HT (gyakran hianyozhat)



Jellemzdb glomerularis kérképek

e Gyors progresszioju (crescentes) GN
— Anti GBM

— Immuncomplex
— ANCA

* Vese-tudo sy
— Goodpasture sy
— Lupus nephritis

— Vasculitisek (Wegener, Churg Strauss,
microscopicus polyangitis)



Klinikai kép VI.

F. Kronikus veseelégtelenség

Hénapok alatt kialakulo veseelégtelenség
(sulyos laboreltérések, relative enyhe
tunetekkel)

proteinuria
HT
Uraemias borszin stb.



[ I 4

Vesebiopsia abszolut indikacioi
(terapias kovetkezmény gyakori)

Nephrosis syndroma vagy >2g/nap proteinuria haematuria
nélkiil. Kivétel: ismert diabetes mellitus, igazolt amyloidosis.
Gyakori korképek: MCD, MNP, FSGS, DNP, amyloidosis

Jelentés haematuria proteinuriaval. Kivétel: tipusos
poststreptococcalis GN.

Gyakori korképek: acut GN, RPGN, MPGN.

Acut parenchymalis vesekarosodas (pre és postrenalis okok
kizdrdsa utan). Kivétel: egyértelm( acut tubularis nekrozis,
Korképek: acut GN, RPGN, ATiN, ATN

Szisztémas autoimmun betegség veseérintettség gyanujakor



Vesebiopsia relativ indikacioi
(terapias kovetkezmény altalaban nincs, diagnosztikai,
prognosztikai jelent6sége van)

Idiilt enyhe haematuria (+ enyhe proteinuria) (vvt <10°/ml,
proteinuria <1g/n, normalis creatinin).

Gyakori korképek: IgAN, vékony basalismembran NP.
Idiilt enyhe v. mérsékelt proteinuria (<1 g/n, normalis s-creatinin).
Gyakori korképek: TIN, CGN, uroldgiai ok.

Idiilt veseelégtelenség. Altaldban nem indokolt, kivéve, ha aktivitasi
jelek vannak (szisztémas tunet, tledék, szeroldgia). Ha a
vesenagysag <8,5cm, a vérzésveszély nagy, az informacios érték
Kicsi.



Teendok a vesebiopszia elott

(Assessments)

Blood
pressure:

diastolic BP
<95 mm Hg

Yy __ Y
—————>(  Renalbiopsy )<
Fig. 6-1. Workup for renal biopsy. NSAID, Nonsteroidal anti-inflammatory drug; BUN, blood urea nitrogen; DDAVP,
desmopressin.

Copyright © 2015, 2010, 2007, 2003, 2000 by Saunders, an imprint of Elsevier Inc.
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Vesebiopszia technikaja

Roth |
needle

Roth
needle

Ultrasound
transducer
with guide

= 2o

Fig. £-2 Computed tomegraphy through the left kidney. The angle of seproach of the nesdie i
Note the the kianey to parti

the large bowel.
Capyue 62075 2040, 2057 3003 000 by e, an g o Emever .

Renal
cortex

Renal
medulla Nt
a . .
a.
Fig. 2. Schematic illustration of biopsy technique. Fig. 3. Enlarged view of biopsy site illustrating the biopsy sequence.
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Vesebiopszia szovodmeényei

Perirenalis hematoma (50-80%) 7 Nem igényel
beavatkozast

Arteriovenosus fistula (<15%)
Macroscopos hematuria (<8%)

Transfusio, sebészi beavatkozas, nephrectomia
(<0,5%)

A sz6v6dmények 1/3-a 8 dran tul alakul ki!



Renal Corpuscle and

Juxtaglomerular Apparatus

T

Juxtaglomerular AA
apparatus

Vascular pole

Urinary pole

Proximal
tubule
v

AL Afferent arteriole
MD Macula densa
EGM BExtraglomerular mesangium
EA Efferent artericle
N Sympathetic nerve terminals Foot process
GC  Granular cells Glomerular basement
SMC Vascular smooth muscle cells membrane
uUs Unnary space
Modifed with permission from reference 1
Fig. 1-4. Renal corpuscle and juxtaglomerular apparatus.

Parietal epithelium
Pudc-cyt_e
Mesangium
Endothelium
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Glomerular
basement

Podocyte membrane

Foot
' processes
Capillary
Mesangial Capillary
angle endothelium

Mesangial
matrix

Figure 1.7 The peripheral portion of a glomerular lobule. This shows

a capillary, the axial position of the mesangium, and the visceral epithelium
(podocytes). At the capillary-mesangial interface the capillary endothelium

directly abuts the mesangium.
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Vesebiopszias minta feldolgozasa

Immunbhisztolégiai
Fénymikroszkdpos
Elektronmikroszképos

Glomerulusok
Tubulointerstitium
Erek



Immunhisztologiai vizsgalat

Figure 20.2 Pathology of glomerular disease: immunofluorescence membrane disease. (b) Fine granular capillary wall 1gG: membranous
microscopy. Common patterns of glomerular staining found by nephropathy. (c) Coarse granular capillary wall IgG-membranoproliferative
immunofluorescence. (a) Linear capillary wall 1gG: antiglomerular basement GN type I. (d) Granular mesangial IgA:IgA nephropathy.
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FIGURE 5 Structure of the glomerular capillary loop and the filtration barrier. (a) A
single capillary loop showing the endothelial and foot process layers and the attachments
of the basement membrane to the mesangium. Pressure in the glomerular capillary bed
is substantially higher than in other capillaries. As shown in the diagrammatic insert, the
mesangium provides the structural supports which permit these cells to withstand these
hioh nressures. (b) The glomerular filtration barrier.
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Szovettani elvaltozasok a vesében
a. glomerulus

Egy glomerulus Tobb glomerulus

globalis Diffaz+global Focal+global

Diffuz+szegmentalis  Focal+szegmentalis

szegmentalis




Szegmentalis sclerosis

41



ikus glomerulus

Globalsclerot
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s

Capillary loop

Bowman's capsule

Urinary space

Break in GBM @

Deposition of fibrin @ Epithelial cell
and fibronectin proliferation

e Break in
\ / Bowman's capsule
Macrophage A\
infiltration \ @ ,
Influx of macrophage Fibrocellular Fibrous
and fibroblasts crescent @ crescent

Scarring and @
glomerulosclerosis

Normal

Figure 27.5 Crescent formation. Following fractures and perforations of the glomerular basement membrane [GBM] (1), deposition of fibrin and serum
proteins (2) stimulates proliferation of epithelial cells to form a cellular crescent. Macrophages contribute to this to a variable degree; this may in part
depend on whether the disease process also causes perforations of Bowman's capsule (3). Such perforations also permit influx of fibroblasts, and this may
influence whether or not there is resolution of the crescent, or formation of fibrocellular crescents (4) and glomerulosclerosis (5). In experimental models
crescent formation can be inhibited by defibrination or anticoagulation, although these have not so far proved to be practical therapies in man. Formation
of crescents is also T-lymphocyte dependent, and is blocked by T cell depletion or by inhibition of their activation. It is not clear whether this effect is
mediated through reduction of initial tissue damage (and thus of GBM or Bowman’s capsule fractures) or by inhibition of some secondary step.



Crescent (félhold)

<
<+




Tubulointerstitium

Kereksejtes besziirodés, hegesedés
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@ 2003, Elsevier Limited. All rights reserved.



Kiserek allapota

INOSIS

sulyos hyal
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A felnott, Baranya megyei lakosok klinikankon végzett
vesebiopsziainak szovettani eredmény szerinti megoszlasa
(2003-2005; n=384)

Primer glomerulopathiak FSGS 5.34

(54,24%)

Egyéb (tx vese) Minimal change 458
(28,20 %)

VN~

MPGN 3.05

— IgANP 17.56

_ , ~— MGN 14.50
Herediter betegség (4,58 %)

™ RPGN 4.58

\ IgM NP 4.58

Systemas betegség

0,
(12,98 %) Dr. Vas T. PhD disszertagi6 2007



IgA nephropathia

* Dg: ddéntben IgA granularis lerakdédas a
mesangiumban FM: mesangioprolif GN

Klinikai kép

* oligosymptomas (40-50%),

* infekciot koveté macroHU (=40%)
* nephrosis, RPGN (=10%)

* Primer / Secunder forma



IgA nephropathia — Berger kor

* Berger & Hinglais 1966

* Dominaldan IgAl
lerakddas (C3, IgG, A,
is kisérheti)

* Dominaldan a
mesangiumban

49



Prevalencia:
-magas: Azsia
-kozepes: Eurdpa, USA
-alacsony: Afrika

From reference 11
Fig. 23-2. Geographical variation in genetic risk for lgA nephropathy. Genome-wide association studies indicate a
geographical gradient of risk from green (low risk) to red (high risk).

COMPREHENSIVE CLINICAL NEPHROLOGY 2015



IgA nephropathia szovettana

(Degrell P. anyaga)




Oxford-MEST klasszifikacio

Table 8 | Recommended elements in renal biopsy report for a
case of IgA nephropathy

Detailed description of the features present on
Light microscopy
Immunohistochemistry
Electron microscopy

Summary of four key pathological features
Mesangial score < 0.5 (M0) or =05 (M1)
Segmental glomerulosclerosis absent (S0) or present (51)
Endocapillary hypercellularity absent (EQ) or present (E1)
Tubular atrophy/interstitial fibrosis < 25% (T0), 26-50% (T1), or
=50% (T2)

Total number of glomeruli

Number of glomeruli with endocapillary hypercellularity, extracapillary
proliferation, global glomerulosclerosis, and segmental glomerulo-
sclerosis

Kidney Int 2009;76:534-545



Az IgA nephropathia pathogenezise: 4 lépcsos modell;

genetikai, kdrnyezeti, innate és szerzett immunitas interakcioi
Canetta CJASN 2014 alapjar



Az IgA nephropathia pathogenezise: 4 lépcsos modell;
genetikai, kdrnyezeti, innate és szerzett immunitas interakcioi

1. Increased circulating
levels of Gd-IgA1

» Genetic predisposition
o Mis-trafficking of B
cells from mucosal to
systemic sites

Gd-IgA1l: galaktdz deficiens IgAl




Az IgA nephropathia pathogenezise: 4 lépcsos modell;
genetikai, kdrnyezeti, innate és szerzett immunitas interakcioi

1. Increased circulating
levels of Gd-IgA1

» Genetic predisposition
o Mis-trafficking of B
cells from mucosal to
systemic sites

2. Production of Anti-IgAl
antibodies (lgA or IgG)

* Genetic predisposition,
HLA haplotype

» Molecular mimicry
» Viral infection
* Food antigens




Az IgA nephropathia pathogenezise: 4 lépcsos modell;
genetikai, kdrnyezeti, innate és szerzett immunitas interakcioi

1. Increased circulating

levels of Gd-1gA1 3b. Immune complexes

form in situ

/" 3a. Immune complexes . 4f/L |

form in the circulation

» Genetic predisposition
o Mis-trafficking of B
cells from mucosal to
systemic sites

2. Production of Anti-IgAl
antibodies (lgA or IgG)

* Genetic predisposition,
HLA haplotype

» Molecular mimicry
» Viral infection
* Food antigens




Az IgA nephropathia pathogenezise: 4 lépcsos modell;
genetikai, kdrnyezeti, innate és szerzett immunitas interakcioi

1. Increased circulating

levels of Gd-1gA1 3b. Immune complexes

form in situ

/" 3a. Immune complexes | ,[/L |

form in the circulation

» Genetic predisposition
o Mis-trafficking of B
cells from mucosal to
systemic sites

2. P.""dlf“ti“" of Anti-IgAl 4. Immune complexes in the mesangium
antibodies (IgA or IgG) cause local immune activation & injury
* Genetic predisposition, s Complemantartivation
HLA haplotype * . .
< i 30 e Cytokine/chemokine release
PAICEAr LRy = e Matrix production

» Viral infection ]
* Food antigens L

1‘\

» Mesangial proliferation
* Glomerular sclerosis
 [nterstitial fibrosis

e

Pietro A. Canetta et al. CJASN 2014;9:617-625



IgAN elméleti terapias lehetbségei

MALT-targeted drugs Mucosal immunity ‘

Gal deficient GdigAl 4 IgG anti GdigAl
Elycan-targeted drugs (hit 1) (hit 2)

/

lgA 1l immune compledes
formation and renal deposition

anti Bcell therapies

(hit 3)
™~
"_)‘ complement activation \/I
complementi nhibitors
protease toremove IgA activation of mediators \|
and renal injury
(hit 4)
l pathology (MEST) targeted therapies

| hematuria, proteinuria

progressive damage_and
oy ot kikhrsey fmiciom R. Coppo Pediatr Nephr 2016




|[Recommendation C
Grade A: Strongly 1
basis is strong.
Grade B: Recommer
basis.

Grade C1: Recomm
scientific basis.
Grade C2: Not rece
weak scientific basis
Grade D: Not recom
shows treatment to |

IgAN EBM terapiaja

GFR (mL/min/1.73 m?)

90

D
o
|

30 —

UP (g/day)

0.5 1.0
I

4 3

Follow-up observation "RAS blocker (C1)
=Corticosteroids (C1)

-Others (C1%*)
*Follow-up
observation
5 “
Conservative therapy First choice
(according to the CKD management guidelines) ~ "RAS blockers (A)
Second choice
-Corticosteroids (C1)
*Others (C1%*)

Fig. 3 An outline of treatment of IgAN in adults with a focus on
prevention of renal dysfunction (based on randomized controlled

Clin Exp Nephrol (2016) 20:511-535



J Nephrol (2016) 29:21-2

Immunosuppressors should be reserved for the patients with rapidly progressive renal insufficiency
or with vasculitic lesions.

Dialysis and
Renal Transplantation

- RAS blockers
- Corticosteroids (6 months)

RAS blockers (titration)

Annual controls

l

v
! CKD stage 2-3
v Hypertension
Proteinuria > 1 g/day

Proteinuria <1 g/day

‘ Macro-microhematuria and/or Proteinuria <0.3 g/day

Fig. 1 Progressive therapy for IgAN patients




IgA nephropathia progresszioja

High sCDE9

Low Gd-lghl

Low IgG anti Gd-lgAl

Scarce inflammatory cell infiltrates

Low sCD8%9

High Gd-lgAl

High IgG anti Gd-IgAl

Dense inflammatory cell infiltrates

Trends in Molecular Medicine

Hgure 2. lgA Nephropathy and Severity of Disease: An Equilbrium between the Different Immunological
Flayars. High sCD&3, low Gd-lgAl, IgG antibody anti-Gd-lgA1 inflammatory cells might represant predictive factors of
non-renal falure. Low sCDE9, high IgAl, IgG antibody anti-Gd-lgA1 might represent predictive factors of disease
progression.

T. Robert http://dx.doi.org/10.1016/j.molmed.2015.10.003

sCD89: solubilis IgA Fc receptor



lgA nephropathia progresszioja

IgA immune complex

deposition
Mesangial
cells
Podocytes ‘]'
vt Mesangial cell
proliferation
/ L Y
Release of
Podocyte & proinflammatory

and

A

injury and loss

profibrotic mesangial
cell mediators

N

Proximal tubular
epithelial cells

g

N

'3

L

Glomerulosclerosis

PTEC
activation

Tubulointerstitial scarring

|

|

Progressive renal failure

Figure 4 Pathways to glomerular damage and tubulointerstitial injury in Immunoglobulin A nephropathy.
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Az IgAN természetes lefolyasa

20 ¢évvel a kezdet (vesebiopszia) utan
20-30% ESRF
40-50% lassan csokkenoO vesefunkci6

30-35% a vesefunkci16 megtartott



ROSSZ PROGNOZISRA UTALO JELEK
International IgAN Prediction Tool

(International IgAN Prediction Tool - Adults | QxMD)

Klinikailag

= férfi

= se creat > 150 pmol/l mar a diagnozisnal
* nincsenek macrohaematurias epizodok
= PU>1 g/die

* hypertonia

* hyperuricaemia, obesitas, dyslipidaemia
* dohanyzas

Szovettanilag
= Kiterjedt glomerulosclerosis

= félholdak > 50%-ban
= interstitialis fibrosis




Figure IgAN2. Management of the patient with IgAN who remains at high risk for progression

. " L
after maximal supportive care

Proteinuria >1 g/24 h despite 3 months
of optimized supportive care:

« BP management
« Maximally tolerated dose of ACEi/ARB
» Lifestyle modification
Not applicable to + Address cardiovascular risk
variant forms of IgA:
« IgA deposition with
minimal change disease !
» IgAN with acute kidney Consider enrollment
injury in a clinical trial
«IgAN with a rapidly
progressive
glomerulonephritis

 J

eGFR <30 ml/min/1.73m?

eGFR = 30 ml/min/1.73m?
|

Toxicity risk stratification:
« Advanced age

+ eGFR <50 ml/min/1.73m?
» Metabolic syndrome

« Morbid obesity

» Latent infection (TB, HIV)

)

Not applicable to:

« IgA vasculitis

« IgA nephropathy
secondary to:
- Viral (HIV, hepatitis)
- Inflammatory bowel
disease
- Auto-immune disease
- Cirrhosis

« lgA-dominant
post-infectious GN

Specific populations:

« Japanese - consider
tonsillectomy

« Chinese - consider
mycophenolate
mofetil as a
corticosteroid-sparing
agent

KDOQI 2020/21
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TERAPIA
Specifikus kezelés
sec. esetekben
aktiv sulyos formaban : ISU (steroid+CPH) - ???

Nem-specifikus kezelés (altalanos): mindenkinél
alkalmazando!

= ACEI és(?)/vagy ARB

= Etrend: fehérjeszegény, sészegény, atherogén lipidszegény
" Testsuly normalizalasa

* Lipidek normalizalasara statinok sz.sz.

* Dohanyzas abbahagyasa

" Vérnyomas ,,szupernormalizalasa”

= Egyéb: halolaj, tonsillectomia?



Cumulative survival

Vese tulélés IgA nephropathiaban

Nem tonsillectomizalt;

Korabban tonsillectomizalt csop.) Kaplan-Meier teszt

104 <=

0,3—

0,5=

04—

02—

0,0—

Tonsillectomy in connection
with IgAN (n=73)

0,00

T ] ] T T
100,00 200,00 300,00 400,00 500,00

Time to endpoint: CKD V. (months)

Kovacs Int Urol Nephrol 2014



Cumulative Survival

Renal survival rate by Kaplan-Meier test in the
different IgAN groups

0,6 —

0,4—

0,2

0,0 —

4. TONS HU (n=55)

2. NOoTONS HU (n=48)

3. TONS NoHU (n=55)

1. NoTONS NoHU (n=139)

0,00

| I I |
100,00 200,00 300,00 400,00

Time to endpoint: CKD V. (months)

|
500,00

Int Urol Nephrol. 2014




Minimal change nephropathia

Ok: ismeretlen (tipusosan gyermekkorban)

Secunder: gyogyszer (NSAID, interferon-a) allergia;
tumor: Hodgkin kor, CLL, mycosis fungoides

Pathogenesis: sejt kdzvetitette immunvalasz zavara
(limphokinek karositd hatasa az epithelsejtekre?)

— keringo permeabilitast fokozo faktorok
Pathologia: EM: allabfuzié

Klinikai kép: nephrosis sy (szelektiv pu), normalis
vesefunkcio



Recommendation 5.3.1. We recommend high-dose oral corticosteroids for initial
treatment of MCD (1C).

Practice Point 5.3.1. Algorithm for the initial treatment of MCD in adults (Figure MCD1)

Figure MCDI. Initial treatment of MCD in adults”

No contraindications

for corticosteroids Corticosteroids

Minimal change
disease in adults: » Cyclophosphamide
initial therapy « Calcineurin inhibitors
Contraindications * Mycophenolate mofetil/
for corticosteroids sodium mycophenolate +
reduced dose corticosteroids
» Rituximab?

*The optimal corticosteroid regimen is not well-defined: however. suggested doses are outlined in Table MCD1

Practice Point 5.3.1.1. Algorithm for treatment of frequently-relapsing/steroid-dependent
MCD in adults (Figure MCD?2)

Figure MCD2. Treatment of FR/SD MCD in adults

No previous
cyclophosphamide Cyclophosphamide

Frequently relapsing/ No patient preference

steroid-dependent

minimal change disease Previous + Rituximab
cyclophosphamide - Calcineurin inhibitors
Patient wishes to avoid + Mycophenolate mofetil/
cyclophosphamide sodium mycophenolate

Practice Point 5.3.1.2. Treat infrequent relapses with corticosteroids (Table MCD?2).

Recommendation 5.3.1.1. We recommend cyclophosphamide, rituximab, calcineurin
inhibitors, or mycophenolic acid analogs (MPAA) for the treatment of frequently-
relapsing/corticosteroid-dependent MCD as compared to prednisone alone or no

treatment (1C).
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ldiopathic NS

Spectrum: from MCD to FSGS
P

S AR

80-90 % MCD .

Infrequently Frequently Steroid Stéroi&lm

Relapsing Relapsing Relapsing Dependent  Resistant
e A

——

~90 % Steroid Sensitive - PROGNOSTIC

Multiple aetiologies

/1

Pravious




Focalis segmentalis glomerulosclerosis
(FSGS)

FM: segmentalis capillaris obliteratio, mesangialis matrix
felszaporodas

IH: gbcos IgM, C3

Pathogenezis: kering6 permeabilitast fokozo faktor(ok),
hemodinamikai tényez6k

— Primer

— Secunder: virus: HIV, parvovirus B19); gyogyszer (heroin);
csokkent nephron szam (koraszulottek, CAN); normal
nephron szam (HT, obezitas); VUR

Klinikai kép: nephrosis sy (esetleg HU is!) + HT
Progndzis: rossz (esetek 1/3-a 3-10 év utan ESRD)



Szovettani elvaltozasok a vesében
a. glomerulus

Egy glomerulus Tobb glomerulus

globalis Diffaz+global Focal+global

Diffuz+szegmentalis

ocal+szegmentalis

szegmentalis
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Figure 18.4 Focal segmental glomerulosclerosis not
otherwise specified. The lesions of segmental sclerosis display
increased extracellular matrix and hyalinosis. There is adhesion
to Bowman's capsule without significant podocyte hypertrophy.
The nonsclerotic capillaries have glomerular basement
membranes of normal thickness and mild podocyte swelling
{periodic acid—Schiff, magnification x400).

Elsevier items and derived iterns © 2007 by Mosby, Inc., an affiliate of Elsevier Inc.
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Figure 18.3 Focal segmental glomerulosclerosis not
otherwise specified. A low-power view shows four glomeruli
with discrete lesions of segmental sclerosis involving a portion of
the tuft. The adjacent nonsclerotic capillaries are unremarkable,
In this example, there is no evidence of tubulointerstitial injury
(Jones methenamine silver; magnification »100).

Elsevier items and derived items & 2007 by Maosby, Inc., an affiliate of Elsevier Inc.



FSGS-ben progressziora hajlamosito
tényezok

* Klinikai jelek a biopsziakor:
— Nephrosis vagy massziv proteinuria
— Csokkent GFR
— Fekete rassz
* Szovettani jelek:
— Collapsing varians
— Tubulointerstitialis fibrosis
* Klinikai jelek a kdvetés soran:
— Partialis vagy komplett remisszié hianya



Figure FSGS2. Evaluation of a patient with FSGS lesion on the kidney biopsy and no evidence
of other glomerular pathology

Patient with FSGS lesion

on kidney biopsy
Nephrotic syndrome Absence of nephrotic syndrome Absence of nephrotic syndrome
Proteinuria >3.5 g/day Proteinuria >3.5 g/day Proteinuria <3.5 g/day
and ' and with or without
serum albumin <30 g/L serum albumin >30 g/L hypoalbuminemia

with or without edema
Diffuse foot process

effacement
« Evaluate for an underlying cause, exclude
y secondary and genetic forms of FSGS
Likely primary FSGS - Consider genetic screening (where appropriate)
« Treat with immunosuppression » Do not start immunosuppression
« If no response, consider «» Supportive therapy
genetic testing « Monitor proteinuria and serum albumin

|
b4

Worsening proteinuria
and
reduction in serum albumin

FSGS, focal segmental glomerulosclerosis

KDOQI 2020/21



Therapeutic Options in FSGS

i Y

* Optimal BP control (<125/75 mm Hg)
[ Subnephrotic proteinuria | * Therapy with ACE inhibitorfARB

without symptoms * Therapy with statins

* Avoid high-protein diet

L%
i ™\
* Optimal BP control (<130/80 mm Hg)
* Therapy with ACE inhibitor/ARB

* Therapy with statins

Nephrotic syndrome, + Avoid high-protein diet
symptomatic, high risk of
complications of plus
FOEr NRC S TN S + Predniso(lojne 1 mg/kg/day or 2 mg/kg god

for 4-16 weeks with subsequent dose tapering and
continued therapy until remission or up to 6 months

\ J
£~ R & ™)
Alternative therapy for Oral cyclosporine 3—5 mg/kg/day for 46 months
steroid-resistant patients
or for patients with »| Oral cyclophosphamide 2 mg/kg/day for 2—4 months
contraindications to
steroid therapy Oral MMF 1-1.5 g bid for 4-6 months
- J \, /

Fig. 18-19. Therapeutic options in focal segmental glomerulosclerosis. Treatment of secondary FSGS should be directed
at the underlying cause whenever possible. For HIV-associated nephropathy, treatment with highly active antiretroviral

therapy {HAAFET) fnr pamldrunate nephrutnmclty dlscﬂntlnue the medmatl-::n and for ﬂbesny-related 1;1Ia::nn‘nlraml-::p:usnthz..r weight
I 3 a : mycophenolate

? Blologlal terapla wzsgalatok Abatacept (CD80), Ofatumumab (CDZO)
Fresolimumab (anti TGF-b)




Membranosus glomerulonephritis

* Dg: FM ezlst festéssel megvastagodott
glomerularis kapillaris fal

* |F: granularis IgG és C3 EM: subepithelialis
depositumok

Klinikai kép: feln6tt korban, id6sekben
nephrosis sy (25%-ban nincs!)
HT: 20-40%
vesevéna thrombozis: 20-30%
Prognazis: jO, spontan remisszio is gyakori (kb 30%)



Membranosus glomerulonephritis

. etioldégiaja
* Primer (75%)
— Foszfolipaz A2 receptor ellenes AT — PLA2R
(podocytakon, subepithelialis IC-ben)

AHHSDAA
* Secunder (25%)

— Immunbetegségek (SLE, RA) /
— Virus fert6zések (Hepatitis B, C, )

— Tumorok (tid6, prostata, hematoldgiai, colo-rectalis)

— Thrombospondin type 1 domain containing 7A ell. AT THSI

Pathogenically associated
with concurrent disease

Systemic lupus
erythematosus

Other systemic diseases
(sarcoidosis, IgG4-related kic
disease, Sjogren)

— Gydgyszer indukalta (arany, penicilamin, NSAID, captopril)

associated
(~70%)

THSD7A-
associated
(~3%)

Associated
with other
autoantibodies
(?%)




Role in:
Eicosanoids,

Reactive oxygen species productions

& DNA damage

Phospholipase A2 receptor

Structural Domains of PLA;R

SNPs associated with IMN:
Korea
Taiwan
Europe

M292v
H300D

Ligand-binding
domain

G1106S

{O) Cysteine-rich domain
<> Fibronectin-like domain
@ C-type lectin-like domain
(] Intracellular domain

Fig. 20-3. Structural domains of phospholipase A, receptor (PLA,R).
The M-type phosphalipase A, receptor is a transmembrane protein and
receptor for secretory PLA, (CTLD5). The N-terminal region from the
cysteine-rich domain through CTLD4 of other members of the mannose
receptor family is known to exist in extended or folded configurations.
PLA,R is involved in the production of eicosanoids, reactive oxygen
species, DNA damage and cellular senescence. Its role in podocytes is
unknown. SNPs, Single-nuclectide polymorphisms.

Copyright & 2015, 2010, 2007, 2003, 2000 by Saunders, an imprint of Elsevier Inc.
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CHAPTER 3. MEMBRANOUS NEPHROPATHY

3.1. Diagnosis

Practice Point 3.1.1. A kidney biopsy may not be required to confirm the diagnosis of MN
in patients with a compatible clinical and serological presentation.

Practice Point 3.1.2. Patients with MN should be evaluated for associated conditions,
regardless of whether PLA2Rab and/or TSHD7Aab are present or absent (Figure MN3).

Figure MN3. Evaluation of patients with MN for associated conditions+

Screening for

malignancies' (population e Chest X-ray (sarcoidosis)
and age-appropriate) '

¥y | § History of drug use
Ultrasound of kidneys ] ) | (NSAIDs, gold,

penicillaminge)

HBV, HCV, HIV, and | |
treponemal infection W 3 Antinuclear antibodies
(on indication) | |

Full history
(systemic diseases, thyroid disease etc.)
and physical exam (skin, joints)

KDOQI 2020/21
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Clinical disease

Immunologic activity

Maximal

a-PLA,R

Proteinuria

Partial
remission

D :
Time > Complete
remission
€--=-=- > € » €emmmmmm——— e —————— >
Tissue PLA,R: + + +
Serum a-PLA,R: - + =

doi: 10.1053/j.ajkd.2016.01.03083




Membranosus GN

(ezust ill. immunhisztologia)

Figure 19.5A Light microscopy in membranous
nephropathy (MN). a, Early MN: a glomerulus from a
patient with severe nephrotic syndrome and early MN,
exhibiting normal architecture and peripheral capillary Figure 19.6 Immunofluorescence in
basement membranes of normal thickness membranous nephropathy. A
(methenamine silver x400). b, Morphologically giomerulus with diffuse, finely granular
arvanrad MK nnifirm increacs in tha thirknaee nf tha deposition of laiG alona the outer surface




Pathogenesis

e Exogen ag (kisméretd, kation) - in situ IC
képzbdés

* Ag-At IC komplex disszocial a GBM-n atjutva
ismét egymashoz kotodik
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Membranosus nephropathia terapiaja I.

Blood pressure control (130/85mmHg): sodium restriction; drug therapy,
angiotensin-converting enzyme (ACE) inhibitors or angjotensin Il receptor
blockers preferred

Reduction in lipid levels
Reduction in urine protein excretion

Dietary protein restriction (0.8g/kg daily): ACE inhibitors or angiotensin
Il receptor blockers, nonsteroidal anti-inflammatory agents (selected patients),
antlcoagulation (selected anents)

_E_Drsease-spemﬁc therapy in selected patlents



m /=

Membranosus nephropathia terapiaja II.

Membranous
nephropathy

Risk evaluation*

(see Table MN1)
Low risk Moderate risk High risk Very high risk
Wait and see Wait and see Rituximab Cyclophosphamide*
Rituximab Cyclophosphamide
Calcineurin Calcineurin inhibitor
inhibitor! + rituximab'
Low risk Moderate risk High risk Very high risk
- Normal eGFR, - Normal eGFR, proteinuria + eGFR <60 ml/min/1.73m?* - Life-threatening
proteinuria <3.5 g/d >4 g/d and no decrease « Proteinuria >8 g/d for >6 nephrotic syndrome
and/or serum albumin  >50% after 6 months of months - Rapid deterioration of
>30 g/L conservative therapy with + PLA2Rab >150 RU/mI* kidney function not
ACEi/ARB + High low molecular weight otherwise explained
« PLA2Rab <50 RU/ml* proteinuria « High low molecular
» Mild low molecular weight ~ « U IgG >250 mg/d weight proteinuria in
proteinuria - Selectivity index >0.20 two urine samples
« Selectivity index <0.15 collected with interval
- U IgG <250 mg/d of 6-12 months

KDOQI 2020/21
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Antibody-guided diagnosis and treatment algorithm for primary
membranous nephropathy (PMN).

0 months

Rituximab
Calcineurin
inhibitor
Cyclo-
phosphamide

3 months
Measure
PLA2Rab

PLA2Rab:;
absent*

PLA2Rab:
no change

PLA2Rab:
increased

Rituximab: no
additional therapy
Cyclophosphamide:
withdrawal
Calcineurin inhibitor:
continue

Rituximab: extra doses
Cyclophosphamide:
continue

Calcineurin inhibitor:
continue

Rituximab: extra doses or
add cyclophosphamide
Cyclophosphamide:

add rituximab
Calcineurin inhibitor:

add cyclophosphamide
or rituximab

PLA2Rab, antibodies against the M-type phospholipase-A2-receptor
*A large decrease in PLA2Rab levels may indicate a good clinical response. Although there are no defined cut-off values,

P

6 months
Measure
PLA2Rab’

Absent or low

Moderately
increased,
stable or slowly
increasing

High titers:
persistent or
increasing

s

Continue as
per guideline*

Additional
therapy with
standard agents®

Evaluate and
treat as
resistant disease

KDOQI 2020/21
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Gyors progresszioju ("félholdas") GN
Rapidan progressziv GN (RPGN)

Gyorsan kialakuld nephritis sy. képe, ami kezelés nélkil, hetek-
hdnapok alatt veseelégtelenségbe torkollik.

Dg. csak vesebiopsziaval ?? !!

Etioldgia:
1) idiopathias
2) szekunder

virusos és bact. infekciok
szénhidrogén belégzés
szisztémas betegségek: SLE stb.



Pathologia: Gyakorisag

FM: glom. >50%-aban félholdak
IH: I tipus: anti-GBM At - linearis IgG + C3 5-20%
Il. tipus: IC - granulalt g + C3 25 - 45%
lll. tipus: IC és anti- GBM At negativ
= ANCA pozitiv vasculitisek 34 - 65%
fibrin a Bowmann uregben mindharom tipusban

EM: GBM rupturak

IC = immun complex, At = antitest



Normal glomerulus Félholdas glomerulus (RPGN)




s

Capillary loop

Bowman's capsule

Urinary space

Break in GBM @

Deposition of fibrin @ Epithelial cell
and fibronectin proliferation

e Break in
\ / Bowman's capsule
Macrophage A\
infiltration \ @ ,
Influx of macrophage Fibrocellular Fibrous
and fibroblasts crescent @ crescent

Scarring and @
glomerulosclerosis

Normal

Figure 27.5 Crescent formation. Following fractures and perforations of the glomerular basement membrane [GBM] (1), deposition of fibrin and serum
proteins (2) stimulates proliferation of epithelial cells to form a cellular crescent. Macrophages contribute to this to a variable degree; this may in part
depend on whether the disease process also causes perforations of Bowman's capsule (3). Such perforations also permit influx of fibroblasts, and this may
influence whether or not there is resolution of the crescent, or formation of fibrocellular crescents (4) and glomerulosclerosis (5). In experimental models
crescent formation can be inhibited by defibrination or anticoagulation, although these have not so far proved to be practical therapies in man. Formation
of crescents is also T-lymphocyte dependent, and is blocked by T cell depletion or by inhibition of their activation. It is not clear whether this effect is
mediated through reduction of initial tissue damage (and thus of GBM or Bowman’s capsule fractures) or by inhibition of some secondary step.



Pathologia: Gyakorisag

FM: glom. >50%-aban félholdak
IH: I tipus: anti-GBM At - linearis IgG + C3 5-20%
Il. tipus: IC - granulalt g + C3 25 - 45%
lll. tipus: IC és anti- GBM At negativ
= ANCA pozitiv vasculitisek 34 - 65%
fibrin a Bowmann uregben mindharom tipusban

EM: GBM rupturak

IC = immun complex, At = antitest



l. tipus: Anti GBM antitest betegseéeg




Goodpasture’s disease

Vasculitis

~ Association

Pauci-immun

Wegener’s granulomatosis

Microscopic polyangjitis
Pauci-immune crescentic
glomerulonephritis

‘Immune

complex’

System

ic lupus

Poststreptococcal
glomerulonephritis
IgA nephropathy/
Henoch—Schonlein
purpura (HSP)

Endoca

rditis

Lung hemorrhage

Upper and lower respiratory
involvement

Multisystem involvement
Renal involvement only

Other multisystem features
of lupus

Pharyngitis, impetigo

Characteristic rash + abdominal
pain in HSP

Cardiac murmur; other systemic
features of bacteremia

~ Serologic tests helpful in diagnosis

Antiglomerular basement membrane
(anti-GBM) antibody [occasionally
antineutrophil cytoplasmic antibodies
(ANCA) present]

cANCA (cytoplasmic)

pPANCA (perinuclear)
pANCA

Antinuclear antibody,
anti-doublestranded DNA antibody, C3 1, C4

Asotiter, streptozyme antibody, C3 |, C4 normal

Serum IgA T (30%), C3 and C4 normal

Blood cultures, ANCA (occasionally),
Cc3 !, C4 normal
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Klinikai tunetek:

» bizonytalan kezdet, virus infekcio alt. tlinetei
(myalgia, arthralgia stb.)

» uraemia tiinetei (gyengeség, hanyinger, anaemia,
olygo-anuria)

» gyorsan romlé altalanos allapot!



Laboratoriumi vizsgalatok:

1. szérum: creatT KT anaemia
l. tipusban: anti-GBM At
II. tipusban: complement |
lll. tipusban: ANCA

2. vizeletben: vvt, fehérje

3. vesefunkcid: creat cleary

UH: mko. nagyobb vesék



Terapia |.

e Aggressziv terapia javasolt:
— se-creat <600 umol/I
— ANCA pozitiv
— tudovérzés
— dontden friss sejtes crescentek
* Aggressziv terapia NEM javasolt:
— se-creat >600 umol/I
— oliguria
— fibrotikus crescentek
— |ISU kezelés kockazatos



vV VY

Terapia |l.

steroid (metylprednisolon I6kés th., 1 gr/nap méasnaponta, 3x, utana per
os 1 mg/kg/nap

immunsuppressio (Cyclophosphamid 10 mg/kg infuzidban 1x havonta,
0sszesen 6x

vagy per os 2-3 mg/kg/nap

plasmapheresis (els6sorban I. tipusban 8-14 alkalommal, naponta, de lll.
tipusban is)

anticoagulalas széba johet
haemodialysis
transzplantacio

anti-GBM antitestet monitorozzuk elGtte



Autoimmun kdorképek vesemanifesztacioi

* Qyors progresszioju glomerulonephritisek
* Vasculitisek renalis manifestatioi

* Lupus nephritis

* Collagén betegségek veseszovodmenyei



Renal Vascular Involvement in Vasculitides

Aorta Renal
artery

Intertobar
Arcuate
antery artery

Interlobular
artery

Artenole

Glomerulus

Granulomatous Granulomatous acmlimg aneritis without MNecrotizing
arterilis in a arteditis in a mucocutaneous lymph arieritis with
pai.nem =50 years patlem <50 years node MGLM} syndrome MCLM syndrarme
Giant cell Takayasu Patyarieritis Kawasaki
arteritis arteriis nodosa disease
Immune complexes in vessel walls Circulating antineutrophil cytoplasmic
with immunofucrescent {IF) staining anlibodies (ANCA) with paucity of
for immunoglobulins vascular immunoglobulin staining
¥
Other sources Cryoglobulins IpA-dominant Systemic lupus Ko ssthins or Granulomas Eosinophilia,
for immune in blood and deposits in eryihemalosus or granulomas and no acthma asihma, and
complaxeas wvessal walks wessel walls rhzumatoid arthritis granulomas

Other immune Cryoglobulinemic lgh vasculitis Lupusiheumatoid Microscopic GPA EGPA
complex vasculites vasculites (HEP) vasculdis polyangiitis (Wegenar) {Churg-Strauss)

Modified from referance 3
Fig. 25-1. Renal vasculitis. Predominant distribution of renal vascular involvement by a variety of vasculitides. The heights of
the trapezoids represent the relative frequency of involvement of different portions of the renal vasculature by the three major 102
categories of vasculitis. EGPA, Eosinophilic granulomatous polyangiitis; GPA, granulomatous polyangiitis; HSP, Henoch-

Schonlein purpura.



ANCA asszocialt vasculitisek (AAV)
csoportjaba tartozo korképek:

* GPA (granulomatosis polyangitis; Wegener
granulomatosis)

 MPA (mikroszkopikus polyangitis)

* EGPA (eosinophil granulomatosis polyangitis;
Churg-Strauss syndroma)



9.1. Diagnosis

Practice Point 9.1.1. In case of a clinical presentation compatible with small-vessel
vasculitis in combination with positive MPO- or PR3-ANCA serology, waiting for a
kidney biopsy to be performed or reported should not delay starting immunosuppressive
therapy, especially in patients who are rapidly deteriorating (Figure ANCAL).

Figure ANCAI. Biopsy strategy in suspected kidney vasculitis

Suspected kidney vasculitis

Clinical presentation compatible Clinical presentation compatible
with ANCA vasculitis with any primary small vessel vasculitis
PR3- ar MPO-ANCA positive PR3- and MPO-ANCA negative

Low suspicion for secondary vasculitis

Experienced centre and No biopsy contraindication
rapidly progressive disease

Commence treatment
Biopsy soon after starting treatment Biopsy
when feasible

Poor treatment response

ANCA, anti-neutrophil cytoplasmic antibodies; MPO, myeloperoxidase; PR3, protemase-3

Practice Point 9.1.2. Patients with AAV should be treated at centers with experience in
AAV management.
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9.3. Treatment
9.3 1. Induction

Recommendation 9.3.1.1. We recommend that corticosteroids in combination with
cyclophosphamide or rituximab be used as initial treatment of new-onset AAYV (1B).

Practice Point 9.3.1.1. A recommended treatment algorithm for AAV is given in Figure
ANCA4.

Figure ANCA4. Recommended treatment regimen for A4V

Diagnosis of ARV

Disedse assessment
|

¥

Induction of ramission
! | }
Mo argan-threatening Vital organ/life-threatening
invalvement Creatinine =500 pmol/L
Consider Cyclophosphamide Rituximab Consider

mycophenolate mofetil +glucocorticoids +glucocorticoids plasmapheresis

Maintenance

Switch to azathioprine Continue rituximab
Taper glucecorticoids Taper glucocorticoids
Taper Stop

azathioprine rituximab
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ANCA asszocialt vasculitis kezelesenek

non-organ threatening disease

A 4

methotrexate or
mycophenolate mofetil
with glucocorticoid

Osszefoglalds

~
Rapidly progressive renal failure
or
Pulmonary haemorrhage

A 4

Consider plasma exchange

New diagnosis of ANCA-associated vasculitis]
| 4
---------------- organ or life-threatening disease }
h 4
pe
cyclophosphamide or rituximab [
with glucocorticoid

A 4
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Refractory
*Seek expert opinion
*Re-evaluate diagnosis
*Optimise treatment
*Consider other drugs

Azathioprine or methotrexate or rituximab
continue glucocorticoid taper (see text)

—1

Relapse (see text) ]

\ 4

After 2 years
taper azathioprine or methotrexate
stop rituximab

M Yates et al. Ann Rheum Dis doi:10.1136/annrheumdis-

2016-209133



EULAR ajanlas
Rituximab vs. cyclophosphamid

Non-inferior
— Rituximab/iv. CPH vs iv. CPH/AZA

— Rituximab vs. p.o. CPH
* Relapsusokban hatékonyabb volt a rituximab
* Kevesebb lesz a kumulativ CPH dozis

Rituximab lehetséges el6nye
— Nem okoz infertilitast vs. CPH

CPH refrakter esetben valtsunk Rituximabra
Rituximab refrakter esetben valtsunk CPH-ra



K6szonbm a megtisztelo figyelmet!
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