GllEPIlBﬂLBEY



Definition

= Dominant or
Co-dominant IgA
deposition in glomeruli




lgA1 (with C3, IgG, or IgM) Expansion of Extracellular Matrix

Mesangial Inmunodeposits Proliferation of Mesangial Cells

Immunofluorescence Periodic acid-Schiff stain




Epidemiology

= “Most common idiopathic GN in the world”




Prevalence of IgAN
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Prevalence of IgaN
Impact of Race
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IgA Nephropathy

Most commonly presents with bloody urine that occurs ONE to THREE DAYS

after the onset of an upper respiratory infection.
Urinalysis usually shows erythrocytes and mild proteinuria.

Only BIOPSY can confirm the diagnosis; immunofluorescence or
immunoperoxidase studies detect mesangial IgA deposits.

» Biopsy is often unnecessary; isolated microscopic hematuriais ~  an indication for biopsy.

Reassess at 6-12 month intervals if the patient is normotensive, has minimal
proteinuria, and normal glomerular filtration rate.

ACEi/ARBs indicated when the patient develops hypertension and/or
proteinuria (>0.5 g/day).



Pathogenesis

Definition
is defined by the presence of
C ormnant mesangial immunoglobulin

ulonephritis, which may have IgA
ep051ts is excluded from this

A nephropathy occurs 2

& 5;,;;123 disease, as a component of Henoch- Schnlein
-vessel vasculitis,

----

. to liver disease (especially alcoholic cirrhosis), and
associated with a variety of inflammatory diseases including
ylosing spondylitis, psoriasis, Reiter’s disease, uveitis, enteritis
(e g., Yersinia enterocolitica infection), inflammatory bowel
disease, celiac disease, dermatitis herpetiformis, and HIV infection




-tiology/Pathogenesis

Immunoglobt S“ A
multiple different e

. D e g R
ormal .:,5,'7 ure an

f. »
T

function of IgA molecules.
IgA complexes.

........

 Increased perr eability of mucosa to antigen.
6 Combmatlons of these factors.




1. Increased circulating

levels of Gd-IgA1 3b. Inmune complexes

form in situ

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

" 3a. Immune complexes
form in the circulation

—

2. P.rodlfction of Anti-IgAl 4. Immune complexes in the mesangium
antibodies (IgA or IgG) cause local immune activation & injury

» Genetic predisposition,
HLA haplotype

» Molecular mimicry
» Viral infection
* Food antigens

» Complement activation
e Cytokine/chemokine release
e Matrix production
e Mesangial proliferation
e Glomerular sclerosis
e [nterstitial fibrosis



Inherited Defect in “Second Hit"
B Cells Producing IgA1 Viral Infection? Genetic Factor? Somatic Mutation?

Increased Production of Gal-deficient IgA1 Production of Anti-Glycan Antibodies

Immune complex formation
Glomerular deposition

Inflammation, sclerosis

Hematuria, Proteinuria, Renal Failure




IgA Glomerulonephritis

Normally, only small

paorticies are allowed to
pass through the
basement membrane
Normal
Glomerulus
Kidney '_’P' r A IgA
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9 i Glomerulonephritis

IgA damages the basement ?’ .
membrone so blood and —2 ) X~ ]
other proteins con pass through v 4 -









Renal Survival
MRC Glomerulonephritis Registry

« Predictors of
=l a sl dconm il outcome
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Prediction of Progression in IgAN in 298 Pts

Toronto Glomerulonephritis Registry

A GFR Prediction
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Point of No Return ?

= “Point of no Return” is the level of renal function
where no form of specific treatment will improve

renal function or forestall eventual progression to
ESRD

= Values vary between a Scr of 2.0 to 3.0mg/dL
(eGFR=30-35ml/min-Stage 4 CKD)

Scholl U, Clin Nephrol. 1998 Nov,52(5):285-92
Kematsu et al J Nephrol, 2005 Nov-Dec;18(6).690-5




Definition of IgA Phenotypes for
Treatment Purposes

= Asymptomatic hematuria
= Recurrent gross hematuria
= Significant Proteinuria (“>1g”) and/or renal

insufficiency
= Rapidly progressive glomerulonephritis
= Nephrotic syndrome with minimal lesions
= Acute Renal Failure

Henoch Schonlein Purpura




Acute Renal Failure in IgAN

* 3% of 865 IgAN patients « 25% of 32 pts had SCr

» Associated with . >25% of baseline
macroscopic hematuria . .
and red blood cells in e Duration of Macroscopic

tubules Hematuria > 15 d

4% patient developing [OR 12.3; 1.06 to 143.5; P = 0.04]
chronic renal failure after

a mean follow-up of 65

months.

Packham D...Clin Nephrol. 1694 Dec;42(6}:348-53 Gutierrez E. Clin J Am Soc Nephrol. 2007 Jan;2(1):51




Henoch Schonlein Purpura
Retrospective analysns of 250 adults
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« Age3to35yrs
lgACE StUdy | « Proteinuria 1 to 3.4 g/d/1.73

m2
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IgACE Study

Survival without end point of 30% reduction of baseline CrCl

.

z
z
2
:
-
L
F:
B

0 20
Subjects 3 rivk

e =
| PLACEBO 34 2 » L]

%
Coppo, R. et al. J Am Soc @&Q’Q'J%ml%ws& 2007




IgACE Study

Combined end point: 30% reduction CrCl +/- proteinuria >3.5 g
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Combination ACE-I/ARB

COOPERATE (Non diabetic glomerular disease- 50% of 263 pts had IgAN)

Doubling of Serum Creatinine or Progression to ESRD
s+« Trandolapril
- A - Losartan

—— Combination
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Tonsillectomy

Characterisiie of tonssls fgANI+) 1ANE{ )
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~ Pulse Stermds +Tonsillectomy
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Komalsu H.. Ciin J Am Soc Nephrol. 2008 May 28,




Omega-3 Polyunsaturated Fatty Acids
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Fish Oil Therapy

S The medical literature
5 . i )
Hamazaki (p=01) therefore, does not prove the

B | . efficacy of fish oil therapy in IgA
{pﬂ'?g)g ' nephropathy, but suggests that
Ch = G _ an additional placebo-controlled
=g {PI6) trial is warranted.

Pettersson {p=24} | - | A sample-size calculation

: indicated that such a trial should
Donadio {p=009) | be larger than those to date or

: : should attempt to increase the
treatment effect, perhaps by
treating for more than 2 yr or

enrolling more severely

Al Studies (p=27) . S

,3‘ ‘ “; : o 1 - proteinuric individuals
Treatment Effect (SD)

Dillon JJ. J Am Soc Nephrol. 19387 Nov;8(11):1739-44.




Corticosteroids
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Corticosteroids
Long term results: Doubling of S Cr

Survival without endpoint {creatinine doubling from baseline)
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Corticosteroids
Long term results

£ Doubled Scr
E ESRD

=
i

Control Steroids

Pozzi et al. JASN 15:157-163, 2004
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Prednisone vs Omega-3 FA vs Placebo

Age<40yrs, GFR > 50ml/min, Up/Ucr >0.5

ACE-I for hypertension

33 : Pred 60mg/m2 QOD x3m with taper x 2yr

32 :0M-3 FA 4g/d ( 1.88g EPA, 1.48 g DHA ) x 2 yrs

31 : Placebo X 2 yrs

Primary end-point GFR < 60% baseline

(Despite randomization OM3FA had higher> UVprotein)

Neither Rx group showed a benefit over PBO

Major factor associated w RF was higher baseline Up/Ucr

Hogg RJ, LeaJ, Nardelli NA, et al. Clin JASN 2006




J Combination Therapy

Steroids plus ACEi versus ACEi alone

N =63
18 to 65 years old

nated (c Jmymin/ 1. ] DFAINg 0 &
Modified MDRD equation for a Chinese population.

Treated with Cilazapril or Combination of cilazapril +
prednisone: 0.8-1.0 mg/Kg/day X 8 weeks tapered by
5-10mg every two weeks

Jicheng L, ... Haiyan Wang. ASN2007
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Reduction of urine protein excretion

Patients in the
combination group
had a more rapid and
stable reduction of
urine protein excretion

during follow-up
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Steroids + Cytotoxics
Progressive IgAN

Prednisolone 40 mg/d (reduced to 10 mg/d by 2 yr)

Oral Cyclophosphamide (1.5mg/kg/d) for 3 mo then 2
years or more of AZA(1.5mg/kg/d) Treated = 72% 5
year renal survival

Untreated =5% 5 year renal survival

Ballardie FW... J Am Soc Nephrol. 2002 Jan;13(1):142-8




Steroids + Cytotoxics
Renal Survival
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Steroids + Cytotoxics
Change in proteinuria

Proteinuria

Treatment
& Controls

36
Trial Entry (Months)

Ballardie FW... J Am Soc Nephrol. 2002 Jan;13(1):142-8
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Mycophenolate Mofetil
Belgium
= 33 pts - Pcreat 1.4 mg/dl UV prot 1.6 g/d

= Low Na+, ACEI
= MMF 2g/d vs. placebo x 2 yrs

MMF Placebo
Pcreat 148 -1.71 1.40 — 1.53
UVprot 1.79-1.80 1.30-0.75

In IgA Nephrop. At mod risk no advantage to MMF

Maes BD et al. Kl 65:1842-1849, 2004




Mycophenolate Mofetil

24 pts IgAN > 1g UVprot/d randomized to MMF 1.5-
2g/d or Conventional RX

Age 43vs47, UVprot 2.0 vs 2.1 g/d, Scr 127 vs 186
uMol BP all similar

At 24 wks proteinuria ( 1.0 vs 2.4 g/d) Scr (128 vs 205
) were lower in Rx group. 8 Rx pts and 2 control had
> 40% reduction proteinuria . After D/C MMF
proteinuria increased at 48 wks (1.5 v 2.2 NS ).

1 Rx pt and 3 control had > 30% increase in Scr.

MMF well tolerated causes decreased UV prot during
Rx.

Tang et al, KI 68:802, 2005



Mycophenolate Mofetil

Belgium

MMF
& Control
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Maes BD et al. Kl 65:1842-1849, 2004




Mycophenolate Mofetil

Columbia n=32

30.00%:

25.00%

20.00%-

15.00%: ey o - = MME
- : 1 Control

10.00%-

5.00%-

0.00%_ e e R . v
50%increase in Scr  50%decrease in UpV

Frisch G.. Nephrol Dial Transplant. 2005 Oct;20(10):2139-45,




Mycophenolate Mofetil
Hong Kong
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General Recommendations

Statins to keep LDL<100 (?<70)
Consider low protein diet.
BP <130/80.

Tonsillectomy for pts with frequent bad URI and
tonsillitis.




Mycophenolate Mofetil in IgA

Maes (n=34) Tang (n=40) Frisch (n=32)

MMF- 2.0g/d x 3yr 1.5-2.0g/d x 6mo  2g/day x 1 year
eGFR- 71mi/min (Cin) 72ml/min (Ccr) 39mi/min (MDRD)
UpV- 1.6g/d 1.8gm/d 2.7g9/d

SBP- 128mmHg 121mmHg 133

ACEi/ARB- All All All

Histology- [I-lll {Churg/Sobin) 3.0 (Haas) 4.6 (Haas)

Ethnicity- N. European Asian Caucasian 70%




Specific Recommendations

Based on Phenotype

Rapidly progressive glomerulonephritis
— Cytotoxic + Steroids

Nephrotic syndrome with minimal lesions

— Steroids

Acute Renal Failure

— Steroids if persistent gross hematuria
Henoch Schonlein Purpura

— Steroids +/- cytotoxics in “high risk”




Specific Recommendations

Based on Phenotype

= Asymptomatic microhematuria
~ Close monitoring
= Recurrent gross hematuria

- Tonsillectomy if documented tonsillitis

= Significant Proteinuria (*>1g") and/or renal
insufficiency

- ACEi {+ ARB if tolerated)
- Consider
. Steroids alone

. Cytotoxic + steroids
. Mycophenolate + Steroids




Ongoing Trials

= MMF vs. IV cyclophosphamide in crescentic
IgAN

= Sirolimus
= MMF vs. Placebo




Recurrence in Renal Transplants
Ohio State Unuversﬂv
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IGAN - KDIGO

- ATTOKAEITHOG| 5£ureponaeo(1gl IgAN

-MapakoAouBnon £TMBAPUVTIKWV TTAPAYOVTWY Yia TNV TTopeia Tng IgAN

STTWS AEUKWUATOUPIA, utTépTaon, Meiwon Tou GFR

=S UVEKTIUNON TTaBOAOYOQVATOHIKWY EUPNPATWY TTOU ETTNPEGOUV TNV
TPOYyvWwaon
DX: AlueTd aTTO £TTEI0OBI0 HAKPOOKOTTIKIG QINATOUPIAG GUVIGTOUWE
Bioyia veppou av Oev uTTApXEl BEATIWON TNG VEPPIKNG AeiToupyiag o@
@ PETA TNV évapén Tng aipgatoupiag. MNpoTteivoupe cuvtnpnTikA

AVTIMETWTTION QV UTTAPXOUV OAAOIWOEIG HOVO OGEIOG CWANVAPIOKAG

VEKpWOng r evéoowAnvapIakoi EpUBPOKUTTOPIKOI KUAIVOPOI




IGAN - KDIGO

FuvioToupe pakpoxpovia xoprynon ACE-I i ARB o€ Aeukwyaroupia >1g/d
we avénon Tng doang oTa péyloTa avekTa amoé v AN emimeda pe

OTOXO HEIWON TNG AEUKWHATOUPIAG <1g/d

Nporeivoupe v xopfiynon ACE-I 1} ARB ot Aeukwpatoupia 0,5-1g/d

-Suvioroupe n All va eiv <130/80 mmHg 61av n AcukwuaToupia eival

<1g/d kar<125/75mmHg o€ Aeukwpartoupia >1g/d

‘Mporeivoupe TV X0priynon Omega-3 FA eTTi Tapapovig g

?’Aig_uxwpﬁmupix_g >1g/d bapd mn Bepameia pe ACE-1 1) ARB yia 3-6 prveq

e ;x%x

kai T puBpion Tng Al




IGAN - KDIGO

‘llpoTeivoUpE 0€ AEUKWPATOUPIQ $1g/d APa TN PEYIOTN BepaTreia WE
ACE-I ] ARB yia TEpIOO6TEPO ATT63-6 PAvEC Kan u{GFR>50;\I@I va
AauBdavouv KOpTIKO_tlﬁr'] ETTi BUNVoV, €ite pe IV woelg (Pozzi) eite per os

——————

(Manno)

‘MPOTEIVOUNE va [N XOPNYEITal OUVOUQOHOG KOPTIKOEIDWV WE

KUKAOQWO@auidn n al0BeloTTpivn , EKTOG omq TEiN)

/

‘[lpoTeivOUE VA NV xopnyeital QVOOOKATOOTOAN O€

aoBeveig e GFR<30mI/.i ek1OC ammd TEZN

‘[poTteivoupe va yn xopnyeitar MMF ’N



) IGAN - KDIGO

‘Mporei :
POTEIVoupE va pny XOpPnyouvTal avriaipote TaNIakd ko va Hn yiveray

aUUVBcAEKTouf‘I, EKTOG av uTrdpxouv ol EVOEIGEIS TTOU I0XUOUV G0 yevikg
MANBuo o

‘Mporeivoupe oc veppwaoikd OUVOPOMO HE XAPAKTNPIOTIKA NEA va
xopnyeitar aywyn idia pe NEA

‘lpoteivoupe o€ e§wTpixoeIdikr IgAN pe HNVOEIBEIG OXNPATIONOUC

>50% Twv OTTEIPANATWY Kal TAXEIQ EEENIEN TNG VEQPIKAG AVETIAPKEITC

va xopnyouvTail KOPTIKOEIDN KAl KUKAOQWOPAWidN OTIWG 01

QYYENTIOES




