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IgA nephropathy:

is defined by detection of immunoglobulin IgA in glomeruli as
dominant or co-dominant in respect to the other immunoglobulins.

Primary IgAN
(IgAN)
Berger’s GN

IgAN secondary to 
vasculitis (IgAVN)
Henoch-Schoenlein GN



Question n 1

How many patients with primary IgA nephropathy have you 
seen? 
How many patients with IgA vasculitis nephritis (Henoch-
Schoenlein purpura nephritis) have you seen?



Primary IgAN

IgA

Onset:
• Gross hematuria following an upper respiratory tract infection
• Microscopic hematuria without or with associated proteinuria

Natural history:
• Most common in young adults. Relentless progression.
• In children possibility of remission, unfrequent progression over decades. 



IgA
C3

IgA Vasculitis (Henoch-Schoenlein purpura) is
a vasculitis whit IgA-dominant immune deposits
affecting small vessels (capillaries, venules, arterioles)
Involving skin, gut and glomeruli
and associated with arthralgia or arthritis

IgAVN

Onset:
• Palpable purpura and multiorgan signs with hematuria and proteinuria  

Natural history.
• Most common in children
• In children most frequent remission, in rare cases rapid progression, possible

progression over decades. 



Primary IgA nephropathy (IgAN)



International Kidney Biopsy Survey
on 42,603 renal biopsies of  glomerular diseases in 4 Continents

IgAN

16.7%

NDT 2018 1;33:661-669

IgAN
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IgAN has eastwards and northwards
greater prevalence

K Kiryluc Plos one 2012 



Detection of IgAN:
diagnosis ONLY by renal biopsy

After gross hematuria

Isolated microscopic hematuria

Microscopic hematuria and proteinuria

The frequency of IgAN
depends on the indications to 
perform renal biopsyScreening programs



Incidence.
Adults: 10-40 pmp/y, in median 25 pmp/y  

USA:10 cases pmp/y
Asia: 20-40 cases pmpy
Europe: 8-25 cases pmp/y

Children: 5-50 cases /pmpy
3-5  cases/year/pm children in Europe,
up to 140 cases/year/pmch Asia 



Su
rv

iv
al

 fr
om

 E
SR

D 
or

 5
0%

 re
du

ct
io

n 
of

 in
iti

al
 G

FR
)



Among countries with a long-term follow-up since 1990 included in the ERA-EDTA Registry
Austria, Denmark, Finland, Greece, Iceland, Norway, the Netherlands, Sweden and UK Schotland

Age at start of RRT for IgAN in Europe

50% of IgAN patients enter dialysis before 51 years of age

several progressive IgAN begin in childhood and youth
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10% at 10 years and 20% at 20 years after renal biopsy 
progress to end stage renal failure (ESRD) or loss of 50% of GFR

In most adult subjects the diagnosis of IgAN follows chance finding 
investigations for hypertension and/or reduced GFR

Need to identify children with IgAN at risk of progression

30-60% of children with IgAN will never experience any decline in GFR 
over a long and healthy life



Genetic conditioning



3 areas of SNPs
were significantly different in IgAN and healthy control and encode for

1) HLA
2) complement
3) lymphomononuclear cells interplay



CARD 

DEFA HOMARD2

ITGAM-
ITGAX

VAV3 

innate immunity
against 
intestinal 
pathogens



intestinal immune network for 
IgA production 



high frequency of risk alleles
in 15 loci
is associated with early IgAN onset



Pathogenetical mechanisms for the development of IgAN



NeuAc

ST6GalNAc II

NeuAc
ST3Gal

IgA1

Ser/Thr GalNAcO ß1-3
Gal

Fab

Fc

Hinge 
region

­ miR-148b

­ Let-7b

Galactose-deficient IgA1
(Gd-IgA1)

IgAN
immune system

Yeo SC et al Pediatr Nephrol 2018; 33: 763–777



IgAN: 4 hits 
hypothesis

IgA1

C3

J Am Soc Nephrol 2011; 22: 1795–1803



IgA nephropathy

Variable
clinical features

Variable
outcomes

Variable
renal lesions

Remission
Indolent course

Slow progression
Rapid progression



In adults most frequently
IgA nephropathy is a 
relentlessly progressive
renal disease



The potential progression of IgAN in children varies
according to the indications to perform renal biopsy

• Screening programs
• Controls for sports
• Familiary history of kidney diseases
• Post- gross hematuria urinary tests
• Change in urine colour
• Oedema, fatigue, polyuria

hypertension



96 children
with  minimal glomerular abnormalities 
who did not receive medication:
remission 

IgAN

recurrence
In 20% at 5 years
and  32 % at  10 years
after remission

Long-term outcome of childhood IgA 
nephropathy with minimal proteinuria

Higa  A et al and Yoshikawa N , Ped Nephrol 2015



Clinical risk factors for progression of IgAN



Clinical Risk factors for progression of IgAN in adults

PROTEINURIA

RENAL FUNCTION AT PRESENTATION

HYPERTENSION



Effect of age on the hazard of the
combined event of 50% reduction in eGFR or ESRD:

linear association until 23 years of age
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Risk factors for progression in children with IgAN
European multicenter cohort

Clinical data at renal biopsy (proteinuria, hypertension, reduced GFR)
are not significant predictor of outcome, 

Follow-up (time averaged) proteinuria and BP values are significant
indicators of progression.

Children with IgAN followed for a median of 4.6 y 
had a median time-averaged proteinuria of 0.55 g/day/.73m2 despite treatments



In the European Study VALIGA
(1147 patients with IgAN)
time average proteinuria >0.5 < 1 g/day
is a significant risk factor for progression

p< 0.001

Coppo R et al 2014 Kidney Int



Renal lesions as risk factors for progression of IgA nephropathy



Variability 
of pathology lesions in
IgA nephropathy



International Consensus on clinico-pathological  
Classification of IgAN: Oxford Classification

4 histologic features
risk factors for progression

independent from
clinical data at renal biopsy and follow-up

Mesangial hypercellularity
Endocapillary hypercellularity
Segmental glomerular sclerosis
Tubular atrophy/interstitial fibrosis

Crescents



Multivariable Cox regression analysis for the risk of 50% decline  in eGFR or kidney failure.

All patients

(n=1130)

Patients  never treated with 
corticosteroid/immunosuppressors 

during the follow-up (n=582)

M1 1.34 (1.02-1.75), p=0.037 1.83 (1.23-2.75), p=0.003
E1 1.17 (0.79-1.74), p=0.43 0.83 (0.45-1.53), p=0.55
S1 1.61 (1.10-2.36), p=0.01 1.54 (0.89-2.66), p=0.13
T1-2 2.46 (1.80-3.36), p<0.001 2.73 (1.66-4.47), p<0.001
Crescents (C1-2) 0.85 (0.55-1.30), p=0.44 1.81 (0.90-3.64), p=0.10
Arteriosclerosis 1.19 (0.89-1.58), p=0.24 1.20 (0.79-1.82), p=0.39
Age 1.00 (0.99-1.01), p=0.60 1.00 (0.99-1.02), p=0.61
Gender (male) 0.90 (0.67-1.22), p=0.51 1.02 (0.64-1.63), p=0.93
Baseline eGFR 0.99 (0.98-0.99), p<0.001 0.98 (0.97-0.99), p=0.001
Baseline proteinuria 1.19 (1.12-1.26), p<0.001 1.21 (1.11-1.32), p<0.001
Baseline mean BP 1.01 (1.00-1.02), p=0.005 1.01 (1.00-1.03), p=0.03

It was independent of age, and valid for 
children as well as for adults. 

Dependent variable: 50% decrease in eGFR or ESRD 
Data are presented as hazard ratio, 95% CI and P value

1130 patients (174 children) 
follow-up 7.1 (4.1-10.8) years up to 35 years

It was independent of age, and valid for 
children as well as for adults. 

NDT 2020, 35: 1002-9



All patients

(n=1130)

Patients  never treated with 
corticosteroid/immunosuppressors 

during the follow-up  (n=582)
M1 -0.03 (p=0.28) -0.06 (p=0.18)
E1 -0.06 (p=0.07) 0.08 (p=0.07)
S1 -0.05 (p=0.14) -0.07 (p=0.14)
T1-2 -0.16 (P<0.001) -0.14; p=0.003
Arteriosclerosis -0.002 (p=0.94) 0.03 (p=0.51)
Crescents (C1-2) 0.002 (p=0.95) -0.11 p =0.01
Gender (male) 0.02 (p=0.42) -0.006 (p=0.89)
Age -0.01 (0.76) 0.004 (0.94)
Baseline eGFR -0.18 (<0.001) -0.11 (P<0.05)
Baseline MAP -0.12 (<0.001) -0.08 (0.10)
Baseline proteinuria -0.08 (0.02) -0.13 (P =0.004)

Multivariable  linear regression analysis of the rate of renal function decline  
(eGFR slope). 

Dependent variable: rate of renal function decline.  
Data are presented as standardized  regression coefficient (beta) and P value 

1130 patients (174 children) 
follow-up 7.1 (4.1-10.8) years up to 35 years

It was independent of age, and valid for 
children as well as for adults. 

NDT 2020, 35: 1002-9



Value of combined
clinical and pathology risk factors



Mesangial hypercellularity
Endocapillary hypercellularity
Segmental glomerular sclerosis
Tubular atrophy/interstitial fibrosis
Crescents JASN 2017;28:691-701



Oxford derivation  N=265
Oxford validation  N=187
D. Cattran, J. Feehally

VALIGA  N=1406
R. Coppo

Nanjing  N=1026
Z. Liu

Beijing  N=410
H. Zhang

Tokyo  N=635
Y. Suzuki

Fukuoka  N=702
R. Katafuchi

IgAN multiethnic 
global cohort
3927 patients 

derivation cohorts
2781 cases

validation cohorts
1146 cases

International IgAN Network collaboration



Age (years) 35
Sex M
Race C
eGFR (ml/Prior min/1.73m2) 80
SBP (mmHg) 140
DBP (mmHg) 80
Proteinuria (g/d) 2
Use RASB no
Prior immunosuppression no
MEST M1E0S1T1
Risk of composite end point
50% decline in eGFR or ESRD at 5 y 14.7%



Risk Subgroup
Mean Predicted 5-

year Risk

eGFR Decline (ml/min/1.73m2/year)

Mean 95% CI P-value

Full Model With Race (similar results without race)

Low risk 1.5% -1.24 -1.63, -0.85 <0.0001

Intermediate risk 4.7% -1.76 -2.01, -1.50

Higher risk 13.9% -2.35 -2.35, -2.10

Highest risk 46.5% -3.43 -3.80, -3.06

Risk of progression  (% of patients reaching the end-point over 5 years)
and rate of eGFR decline (ml/min/1.73m2/year)



International IgAN Network
pediatric collaboration

US Memphis 
N=54
R. Wyatt

VALIGA  and post VALIGA
N=274
R. Coppo

Nanjing  N=214
Z. Liu, Z Cai

Beijing  N=101
j.  Ding, Su B

Japan = 221 
R.Katafuchi , Y Yuzawa
S.Kagami , Urushihara.  
M Hattori , N 
Nakanishi, N 
Yoshikawa

IgAN global pediatric cohort
1060  children <18 y old 

Shanghai N= 84
Xu  H, Zhai Y

Kidney Int. 2020 Nov 18:S0085-2538(20)31385-5. doi: 
10.1016/j.kint.2020.10.033. Epub ahead of print. 



eGFR trajectory in patients with IgA nephropathy : children vs adults



https://qxcalc.app.link/igarisk

Low risk

highest risk



Treatments



In children:
Start  RASB when proteinuria 

>0.2 g/24h/1.73m2

General recommendation for IgAN: 
target BP and proteinuria  using
RAS inhibitors





58 studies (3933 patients)
6 in children

Cochrane Database Syst Rev. 2020 Mar  

Corticosteroid therapy probably prevents decline in GFR 

in adults and children with IgA nephropathy and proteinuria.
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Optimized supportive care induced a very slow decline in GFR

Corticosteroid/Immunosuppressive therapy (CS/IS) induced a 
transient reduction in proteinuria over 3 years but had no 
impact on eGFR

Significant increase in adverse events in CS-IS.

STOP-IgAN

Kidney Int. 2019 ;95:268-280.
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Significant protection from 40% eGFR decline

Discontinuation due to high risk of adverse events

Significant increase in  infections including two deaths

TESTING
IgAN

Kidney Int. 2019 ;95:268-280.



Optimized supportive care (SUP) 
Rigorous BP control
Maximally tolerated ACEi/ARB
lifestyle modifications
(weight reduction, exercise, 
smoking cessation, protein
restriction, Na restriction)
Address cardiovascular risk

If supportive care does not
induce proteinuria reduction, 
Corticosteroids for 6 months

are recommended, after 
recognition of adverse effects



After 2 years in corticosteroid treated children
Mesangial proliferation reversed in 63%
Glomerular sclerosis did not increase
Mean proteinuria  was reduced from 1.3 to 0.22 g/d

Side effects in 2 cases
Leukopenia, glaucoma, cataract, 

peptic ulce, depression



2 years trial, followed by  
10 years of  uncontrolled treatment

Mesangial proliferation targeted CS/IS treatment

corticosteroid /IS

anticoagulation
alone



Waldo FB, Alexander R, Wyatt RJ, Kohaut EC.
Alternate-day prednisone therapy in children with IgAN. Am J Kidney Dis. 1989
6 children  for 36 mo. A normal urinalysis was found at follow-up in all treated patients, compared with one of 15 untreated patients (P = 0.003)

Pediatr Nephrol. 1993 
13 children 60 mg/m2 for 3 month, was reduced to 30 mg/m2 by 1 year and 15 mg/m2 by 2 years.  Similar benefits over long-term FU 

Welch TR,  et al. Double-blind, controlled trial of short-term prednisone therapy inIgAN . J Pediatr. 1992.
12 chidreln for 12 week cross-over study: no benefit.

Kang Z, et al Mycophenolate mofetil therapy for steroid-resistant IgANwith the nephrotic syndrome in children. Pediatr Nephrol. 2015
prednisone 2 mg/kg per day for 8 weeks. Steroid-resistant patients MMF and prednisone for 6-12 months.
Good response but not in children with T lesions. 
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Niaudet P et al Actualité Necker 1993:
12 children with crescentic IgAN;: MP pulses 1 g/1.73 m2, followed by 12 months oral P 
PE  in 2, Cyclophosphamide in 3. 
After 1-9 years none i ESRD, 6 in remission.  
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Treatment of rapidly progressive IgA nephropathy. Contrib Nephrol. 1995 

Heterogeneous results of corticosteroid / immunosuppressive therapy in  children with IgAN
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Hogg RJ,  et al Am J Kidney Dis. 2015 
Randomized controlled trial of mycophenolate mofetil in children, adolescents, and adults with IgA nephropathy.
Trial terminated because no patient in remission at 6 mo.
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RASB when
proteinuria  > 0.2 

g/day/1.73m2

Proteinuria
> 1g/1.73m2

and M1:
CS + RASB

IgAN with rapidly
progressive course:
prompt use of CS/IS



Other therapeutic approaches to IgAN treatment

Target the gut associated lymphoid tissue (GALT) 



Genetic factors

Environmental factors

intestinal microbiota
diet

Activation of intestinal immunity in IgAN:
subclinical intestinal mucosa inflammation

leading to IgA dysregulated synthesis



A targeted-release formulation of the glucocorticoid budesonide developed to 
deliver the drug at the ileo-cecal junction, rich in Payer’s patches  



Nefecon 16 mg/day, 8 mg/day

Placebo

Proteinuria change
eGFR change

after 9 months
after 9 months

Lancet. 2017; 389:2117-2127.



Other therapeutic approaches to IgAN treatment

Targeted-.release formulation of budesonide

Tonsillectomy
Mycophenolate Mofetil
Cyclophosphamide
Rituximab
Hydroxychloroquine
Anti edothelin associated with RASB
Inhibitors of BAFF-TNF receptor family (BAFF, 
APRIL TACI).
Anti-complement factors. C5, C5a receptor, C3 , 
factor D, MASP-2 inhibitors 



Question n 2 

Are IgAN and IgAVN the same disease with different 
expression? 



Incidence in children 
60-140 cases / mp children (peak 6 y)
IgAVN develops in 20-80%, in median 30% (15-70 cases pmpy)

in children HSP  
is the most common vasculitis

Incidence in adults 4-13 cases pmpy (peak 45 y) 
IgAVN develops in 80% 

IgAVN



Recov
ery
in 4

In 2-3% progression
to ESRF in long-term follow-up.70-80%

In 20-28% abnormal urinary sediment 
for >1 month

Recovery in 4 weeks 

in children IgAVN
renal involvement
is highly variable

Frequent rapid regression of IgAVN in children



IgAVN (Henoch Schoenlein purpura nephritis) 

• Today rarely children with IgAVN reach kidney failure within the pediatric age.

• However, IgAVN may have progression of subclinical damage and develop chronic kidney 
damage (CKD) as well as hypertension



Galactose- deficient IgA1 
(Gd-IgA1) IgG anti Gd-IgA1

Circulating IgA-IgG IC

mesangial
deposition of  

macromolecular IgA1
inflammation

tissue damage

IgA1

C3

IgAN
IgAVN

Variable clinical expression and outcome
possibly due to differences in 
• genetics
• initial promoting factors
• inflammatory mediators



HLA Class II DRB1, and HLA class I B
and genes encoding for
- IgA galactosylation
- cytokines, chemokines, adhesion molecules,T cells, 
- nitric oxide, neoangiogenesis, RAS, homocysteine



Levels of Gd-IgA1  are similar in IgAN, IgAVN, 
children and adults



Prospective study in 85 adult IgAV (60 with IgAVN )
Patients were reexamined after 1 year for outcome

IgA in serum 
and urine

Markers of IgAN
Gd-IgA1
IgA-CD89 complexes
IgA-IgG immune 
complexes

Mediators of renal 
damage
Cytokines in plasma and 
urine
IL-1β
IL-6
IL-8
IL-10
IL-12p70
TNF-α

All  biomarkers are increased in 
IgAVN  
versus  
IgAV without nephritis



IgA, IL-6 , IL-8  in urine
In adults and in children

with IgAV N were
biomarkers valid at univariate analysis

At multivariable analysis
no effect on 
disease expression or progression



No relevant
differences
between
IgAN
and 
IgAVN



Galactose- deficient IgA1 
(Gd-IgA1) IgG anti Gd-IgA1

Circulating IgA-IgG IC

mesangial
deposition of  

macromolecular IgA1
inflammation

tissue damage

IgA1

C3

IgAV is a vasculitis

Complement
Endothelial activation
Coagulation activation

Crescent formation

IgAN IgAVN



COMPLEMENT ACTIVATION
IN SERA and/or IN RENAL TISSUE

PRIMARY IgANIgAVN

• C3d ­ ­ ­

• C4d ­ ­

• C5b-9 ­ ­ ­

• Mannose binding lectin ­ ­

• MASP-1 ­ ­­



COAGULATION ACTIVATION

PRIMARY IgANIgAVN

• Factor XIII ¯ -
• Lipoprotein a (LPA)        ­ -
• PAI-1 ­ -
• Thrombomodulin ­ -
• S Protein ­ -
• C Protein ­ -





Co-localization of C4d and 
microangiopathy lesions





!

Nephrol Dial Transplant. 2021 Mar 29;36(4):581-586. 

Endothelial cell activation in IgA Vasculitis

TNF-α
enhances the binding of

IgA anti endothelial cells
to vascular surface

Infection

role of IgA anti endothelial cells



Crescents
and 

IgAVN



ISKDC International study kidney diseases in children
classification of IgAVN (HSPN) 



219 patients (83 children) with  IgAVN
assessed by renal histology
Class II ISKD: no crescents
Class III <50% crescents

Class I
Class II
Class III
Class IV
Class V
Class VI



Histologic class: children and adults

Interaction
age and  crescents

on renal function survival
RR 3.7
p 0.06

Class I and II: 
no crescents

Class III-V: 
crescents

Class I and II

Class III-V

Survival time to dialysis
(years)

AdultsChildren

Survival time to dialysis
(years)





International Consensus on clinico-pathological  
Classification of IgAN: Oxford Classification

Mesangial hypercellularity
Endocapillary hypercellularity
Segmental glomerular sclerosis
Tubular atrophy/interstitial fibrosis
+
Crescents
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C
No predictive value for 
crescents in children
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Crescents may be coincident with  acute onset
and then disappear

Crescents are found when biopsy is prompt

Crescents may regress or evolve into sclerotic
lesions

Timing of renal biopsy



• Cellular or fibrous crescents depend on timing of biopsy
• Chronicity indexes influence negative outcome
• Smoldering low grade proteinuria correlates with chronic lesions

Ccellular crescents
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IgAVN is a vasculitis
(endocapillary hypercellularity and crescents)

• IgAVN has a acute onset, rapid development and  possible
regression

• After the acute onset, IgAVN can proceed like primary
IgAN, with a slowly progressive course sometimes with 
new poussées of activity



Question n 3

• Would you treat a child with HSP (IgAV) with prednisone to avoid the 
development of nephritis? 







UP<250 mg/mmol



Delay in  biopsy and 
treatment > 30 days is

harmful

Children with mild or 
moderate IgAVN:

CS oral or i.v.

Nephrotic or RPGN 
IgAVN:

treatment as for RP 
IgAN

RAS blockers
When proteinuria 

persists



Delay in  biopsy and 
treatment > 30 days is

harmful

Nephrotic or RPGN IgAVN:
treatment as for

RP IgAN and as ANCA 
vasculitis

Children with mild or 
moderate IgAVN

CS oral or i.v.

Expert opinion  based indications

The lower threshold of proteinuria 
for treatment  is not indicated



Treatment options for IgAVN

Colchicine
Dapsone
Anti-leukotriene agents
Corticosteroids
Azathioprine
Mycophenolate mofetil
Cyclosporin A 
Cyclophosphamide
Plasma exchange
Rituximab

Complement inhibitors



Thank you for your attention
Q&A
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