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Abstract
IgA nephropathy and IgA vasculitis with nephritis, albeit rare, represent two relatively frequent glomerular conditions in 
childhood. Compared to adults, pediatric IgA nephropathy has a more acute presentation, most frequently with synpharyn-
gitic macrohematuria and histologically with more intense inflammation and less intense chronic damage. Management of 
these conditions is controversial and supported by little high-quality evidence. The paucity of evidence is due to the disease 
heterogeneity, its inter-ethnic variability, and the difficulty of extrapolating data from adult studies due to the peculiarities of 
the condition in children. IgA vasculitis with nephritis is a kidney manifestation of a systemic disorder, typical of the pediat-
ric age, in which both the diagnosis of kidney involvement and its management are poorly defined, and an interdisciplinary 
approach is crucial. Both conditions can have a profound and long-lasting impact on kidney function and the global health of 
affected children. The International Pediatric Nephrology Association has therefore convened a diverse international group 
of experts from different disciplines to provide guidance on the recommended management of these conditions in children 
and to establish common definitions and define priorities for future high-quality, evidence-based collaborative studies for 
the benefit of children.
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Introduction

Immunoglobulin A nephropathy (IgAN) is the most com-
mon primary glomerulonephritis worldwide [1–3], caused 
by the deposition of IgA1-IgG immune complexes in the 
glomeruli, triggering a cascade of inflammatory events 
that lead to kidney damage [4]. Diagnosis of IgAN is made 
through a kidney biopsy, characterized by dominant or co-
dominant IgA deposits, the hallmark of IgAN [2, 4]. IgA 
nephropathy can present throughout the life course but is 
most common in the second and third decades of life [3]. 
However, if present in children, the median age of presenta-
tion is 10.9 years (range 2.5–19.6 years) [5].

The incidence of IgAN in children varies according to 
geography, population, urine screening, and kidney biopsy 
practices. A precise incidence is difficult to determine since 
mass urine screening is not routinely available in most 
countries, and kidney biopsies are not performed for all sus-
pected cases [3, 6]. The estimated annual IgAN incidence 
in pediatric patients was 0.2 per 100,000 in those under the 
age of 15 or 17 years, depending on country-specific pub-
lished reports in Europe [7, 8]. Countries that do not have 
mass urine screening programs have an incidence rate for 
IgAN ranging from 0.1 to 2 cases/year per 100,000 popula-
tion, while countries with mass urine screening have much 
higher incidence rates ranging from 4.5 to 9.9 cases/year 
per 100,000 children under 15 years of age [3, 6, 8]. It com-
monly presents with blood in the urine (hematuria), with or 
without proteinuria, and variable degrees of kidney dysfunc-
tion. The degree of proteinuria and kidney dysfunction vary Extended author information available on the last page of the article
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at presentation and during the disease course [9]. Rarely, 
IgAN presents as a rapidly progressive glomerulonephritis, 
which is more common in adolescents and adults compared 
to younger children [10].

IgAN is a leading cause of chronic kidney disease (CKD) 
and kidney failure [2, 11]. In adults, 30–40% of patients 
with IgAN will develop progressive kidney failure requir-
ing kidney replacement therapy (dialysis or transplantation) 
after 20–30 years of follow-up [3, 10]. Pooled cohorts of 
adults aged 29.2–49.2 years from the Oxford Classification 
of IgAN study, Oxford derivation, the North American, and 
the European Validation study comparing the prediction 
of kidney outcomes in IgAN (VALIGA) found 5-year and 
10-year risks of 50% eGFR loss or kidney failure of 11.2% 
and 26.8%, respectively [12]. On the other hand, in a popula-
tion of 281 children who were detected through school urine 
screening programs after 1990 and appropriately treated, a 
15-year kidney survival rate of 98.8% (95% CI 97.7–100) 
has been reported [13]. More recently, the National Regis-
try of Rare Kidney Diseases (RaDaR) study showed kidney 
survival rates in IgAN patients in the UK after 20–30 years 
of follow-up to be in the range of 50% for children and 25% 
for adults [14]. This wide range of outcomes depends on 
many variables, among which ethnicity plays a central role 
[15, 16].

As recently confirmed by a large study performed on a 
Chinese population, IgAN differs significantly in its pres-
entation between children and adults. Although this large 
study needs to be validated in patients of different ethnici-
ties and a longer follow-up, it confirms that while adults are 
mostly diagnosed following asymptomatic urinary screening 
or symptomatic proteinuria, children typically present with 
intra-infectious gross hematuria, leading to early diagno-
sis by kidney biopsy [17]. The lesions on the biopsy typi-
cally are more intensely inflammatory in children, with less 
chronic changes compared to adults with IgAN [17]. Cru-
cially, the authors of this study suggest that these distinctive 
features have implications on the optimal management of 
children with IgAN, in whom a more aggressive anti-inflam-
matory approach, primarily with glucocorticoids, has a more 
beneficial effect in terms of long-term outcome in children 
than in adults [17].

IgA vasculitis (IgAV) is an autoimmune disorder char-
acterized by inflammation of small blood vessels caused by 
perivascular deposition of IgA and activation of neutrophils 
[18]. The annual incidence is estimated at 3 to 27 pediatric 
cases per 100,000 children. It is a systemic disease involving 
the skin, gut, joints, and kidneys, and represents the most 
common small vessel vasculitis in children [18, 19]. Kidney 
involvement is reported in 20–54% of children with IgAV 
and is referred to as IgA vasculitis with nephritis (IgAVN); 
however, risk factors for kidney involvement are not well 
established [19]. In the presence of established IgAV, the 

diagnosis of IgAVN is usually based on clinical presenta-
tion and is heralded by the onset of hematuria, proteinuria, 
hypertension, and/or decreased kidney function. Compared 
to adults, in whom IgAV with nephritis is extremely rare and 
frequently unfavorable in outcome [20], with a severity that 
increases in parallel with age [20], in children, IgAV with 
nephritis tends to be more benign and, in some occasions, 
self-remitting, though also in children severity increases 
with age [20]. A kidney biopsy is usually reserved for those 
with severe kidney involvement (nephrotic-range proteinu-
ria, decreased kidney function) [21]. Additionally, IgAVN 
may progress to kidney failure in 1–15% of cases [18]. Over-
all, IgAN and IgAVN share many similarities, both in kidney 
histology and in underlying pathogenesis. However, IgAVN 
affects younger children with a mean age of 6 years [18]. 
Systemic features of IgAVN may require an individualized 
therapeutic approach compared to IgAN. Data supporting 
the use of glucocorticoids in patients with IgAN and IgAVN 
across the spectrum of severity is limited, and the effective-
ness of immunosuppressive treatments to prevent the pro-
gression of CKD or kidney failure is debated.

Recently, Kidney Disease Improving Global Outcomes 
(KDIGO) established a comprehensive evidence-based 
guideline for the treatment of patients with glomerular dis-
eases which included patients with IgAN and IgAVN and 
was mainly focused on adults [2]. However, the KDIGO 
guideline was created without broad-based representation 
and input from the pediatric nephrology community. There-
fore, the International Pediatric Nephrology Association 
(IPNA) deemed that creating clinical practice recommenda-
tions (CPRs) for the diagnosis and management of children 
with IgAN and IgAVN is important to inform best care and 
decrease practice variation for these patients. Recommenda-
tions for future research are given which are aimed at closing 
the knowledge gap in children with IgAN and IgAVN.

Methods

Overview of the guideline project

The IPNA Best Practice and Standards Committee has 
adopted the use of the RIGHT (Reporting Items for practice 
Guidelines in HealThcare) Statement for Practice Guidelines 
for the creation of CPRs [22]. A core leadership group (27 
members including 18 pediatric nephrologists, 2 pediatric 
rheumatologists, 2 adult nephrologists, 1 kidney patholo-
gist, 2 research trainees), an external expert group, and a 
voting panel were assembled. The core group conducted 
the systematic literature search and prepared the evidence 
review tables under the supervision of a pediatric nephrolo-
gist with expertise in epidemiology and two patient repre-
sentatives. The expertise and responsibilities of the core 
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group members are provided in Supplementary Table S1. 
The external expert panel consisted of 24 experts (22 pedi-
atric nephrologists representing all IPNA regional societies, 
one pediatric rheumatologist, and one adult nephrologist). 
The core group provided a draft manuscript to the patient 
representatives, who reviewed it and provided feedback from 
relevant patient and family associations. The voting panel of 
representatives, selected from each IPNA Regional Society 
as experts in IgAN and IgAVN in children, was composed 
of 16 pediatric nephrologists and 2 pediatric rheumatolo-
gists (who voted on IgAVN only). Voting group representa-
tives provided their level of agreement using electronic sur-
veys which posted the question as per the Delphi method, 
and a 5-point scale with the options “strongly disagree,” 
“disagree,” “neither agree/disagree,” “agree,” and “strongly 
agree” was used. For topics that did not achieve a 70% level 
of consensus, the recommendations were then edited by 
the core group and voted on again until a consensus level 
of > 70% was achieved.

Developing clinical questions for the guideline

We developed the questions to be answered in the guideline 
using the PICO format (Patient or Population, Intervention, 
Comparator, Outcome) and the following definitions: Popu-
lation, children and youth (< 18 years) with IgAN or IgAVN; 
Intervention and Comparators, treatment compared with no 
treatment, other treatment, or placebo; Outcomes, changes 
in clinical biomarkers (urine protein, serum creatinine, esti-
mated glomerular filtration rate (eGFR), kidney replacement 

therapy, kidney failure, interventions for treatment to induce 
remission or delay in progression of kidney disease).

Literature search

We searched the PubMed database for relevant articles pub-
lished by August 8, 2022. We retained all systematic reviews 
of randomized controlled trials (RCTs) on the treatment of 
IgAN and IgAVN in children, prospective uncontrolled tri-
als, observational studies, biopsy classification and valida-
tion studies, and registry studies on the diagnosis and man-
agement of children with IgAN and IgAVN and restricted 
our search to human studies. Non-English language abstracts 
were also considered and translated into English whenever 
possible. Risk ratios (RR) with 95% confidence intervals 
(CI) were cited from two Cochrane systematic reviews eval-
uating RCTs of interventions for adult-onset IgAN and child-
hood IgAVN [23]. The literature search was also updated 
with relevant articles as they became available during manu-
script preparation up to May 1, 2024. The publications used 
and a summary of the articles are provided in Supplementary 
Tables S2 and S3 for IgAN and Supplementary Tables S7 
and S8 for IgAVN, while the search strategy is detailed in 
Supplementary Table S9.

Grading system

The American Academy of Pediatrics grading system was 
adopted by the IPNA Best Practice and Standards Commit-
tee [24] (Fig. 1). Each evidence statement was graded as 

Fig. 1   Matrix for grading of evidence and assigning strength of recommendations currently used by the American Academy of Pediatrics [22]
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high (A), moderate (B), low (C), very low (D), or not appli-
cable (X) according to the system. Grade X refers to clinical 
situations where appropriate studies cannot be performed 
because benefit or harm clearly predominates; we also used 
it to grade clear contra-indications and safety boundaries. 
The strength of recommendations was also graded as strong, 
moderate, or weak.

Clinical practice recommendations for IgA 
nephropathy (IgAN)

Recommended definitions are provided in Table 1 and in the 
text as appropriate.

Initial assessment, diagnosis, and indications 
for kidney biopsy

Recommendation 1a

•	 We recommend obtaining a careful patient history for 
kidney and systemic manifestations and performing 
a detailed physical examination and blood and urine 
tests as per Table 2 in children suspected of having 
IgAN (grade A, strong recommendation).

Evidence and rationale

IgAN can present with a range of clinical features, including 
asymptomatic microscopic hematuria (with varying degrees 
of proteinuria, with or without progressive kidney disease), 
intra-infectious (usually accompanying upper respiratory 
tract infection with fever, so-called “synpharyngitic”) mac-
roscopic hematuria, rapidly progressive glomerulonephritis, 
nephrotic syndrome, and acute kidney injury (AKI) [4, 10]. 
IgAN is a condition that is characterized by the presence of 
dominant or co-dominant IgA staining in glomeruli. How-
ever, similar findings can also be observed in the context of 
other systemic illnesses, such as IgAV. These illnesses may 
present with symptoms such as rashes, oral ulcers, hem-
optysis, abdominal pain, and joint swelling [2, 4]. KDIGO 
2021 Clinical Practice Guidelines first recommend exclud-
ing IgAV and IgAN secondary to liver diseases, viral ill-
nesses, and inflammatory bowel disease, as well as systemic 
autoimmune diseases and IgA-dominant infection-related 
(post-infectious) glomerulonephritis (GN) before diagnos-
ing primary IgAN [2].

In patients with IgAN, decisions for management are 
mainly based on the amount of proteinuria, blood pressure 
levels, and eGFR. Urinalysis should document hematuria 
and quantify albuminuria and/or proteinuria (see Table 1 for 
definitions). For children, 24-h urine collection is difficult 
to perform. Thus, clinical practice recommendations from 

IPNA and KDIGO 2021 recommend assessment of (ide-
ally) first-morning urinary protein/creatinine ratio (UPCR) 
instead of 24-h protein excretion in children with suspected 
glomerular diseases [2, 25]. An important differential in 
children presenting with proteinuria is orthostatic proteinu-
ria which can be excluded through the collection of first-
morning void urine samples to quantify proteinuria. First-
morning void urine is recommended for all children with 
proteinuria to exclude orthostatic proteinuria. The eGFR 
should be calculated using the Schwartz formula and its 
modifications for children [26, 27].

Recommendation 1b

•	 A kidney biopsy is required for the diagnosis of pri-
mary IgAN (grade X, strong recommendation).

Recommendation 1c

•	 We recommend considering the possibility of pri-
mary IgAN, to be confirmed by kidney biopsy, in the 
presence of hematuria (gross and/or microscopic) 
with proteinuria (urinary protein/creatinine ratio 
(UPCR) ≥ 0.2 mg/mg or 20 mg/mmol) persisting over 
2–3 weeks in at least two measurements on clear urine 
1–2 weeks apart in the absence of lower urinary tract 
etiologies, or features of systemic disease, with a nor-
mal serum C3 level (grade X, strong recommenda-
tion).

Recommendation 1d

•	 We suggest considering the possibility of primary 
IgAN, to be confirmed by kidney biopsy, in the case 
of persistent (> 2–3 weeks) or recurrent (> 2–3 times) 
gross hematuria occurring during an upper respira-
tory infection (as opposed to 2–3 weeks following the 
infection) (grade C, moderate recommendation).

Evidence and rationale

Often, the diagnosis of IgAN is suspected when children have 
abnormal urinary findings, especially in the school urinary 
screening program that is performed regularly in a few coun-
tries like Japan, South Korea, and Taiwan. An epidemiologi-
cal survey based on urinary screening of children from Japan 
(n = 374,846) identified 37 children with IgAN with a mean 
age of 10.7 years [8]. Twenty-eight (75.7%) were biopsied due 
to an abnormal school urine screen while the remainder pre-
sented with gross hematuria; none presented with nephrotic 
syndrome or acute kidney injury (AKI) [8]. In a Japanese 
cohort of 258 children with IgAN, 62% presented with micro-
scopic hematuria with or without asymptomatic proteinuria, 
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Table 1   Common definitions for IgA nephropathy (IgA) and IgA vasculitis nephritis (IgAVN)

RASB, renin-angiotensin system blockade; eGFR, estimated glomerular filtration rate; RBC, red blood cells; HPF, high-power field; IgAN, 
immunoglobulin A nephropathy; IgAVN, immunoglobulin A vasculitis nephritis; UPCR, urine protein creatinine ratio

Definitions Descriptor

IgA nephropathy (IgAN) Dominant or co-dominant glomerular (mesangial or mesangial plus capillary wall) IgA staining on 
kidney biopsy and the exclusion of differential diagnoses on clinical or pathological grounds

Relapse IgAN Reappearance of urinary protein creatinine ratio (UPCR—based on first-morning void, prefer-
ably) > 0.5 mg/mg (50 mg/mmol) or proteinuria > 500 mg/day in 24-h collection based on at least 
two urine samples collected 1–2 weeks apart in patients who achieved remission. Hematuria and/or 
reduced eGFR (< 90 mL/min/1.73 m2) or declining eGFR after exclusion of other causes of kidney 
injury can also be present

** This definition leaves a gray zone between 0.2 and 0.5 g/g (20–50 mg/mmol) or 200–500 mg/day of 
proteinuria. In a patient who previously achieved remission with proteinuria within this range despite 
optimal RASB during follow-up of IgAN, we recommend repeating proteinuria assessment three to 
four times within 4–8 weeks to ascertain the value of proteinuria. The prognostic significance of this 
level of proteinuria is uncertain, and while it may warrant optimizing conservative therapy, perhaps, it 
does not warrant the use of immunosuppression

Remission IgAN Resolution of proteinuria (UPCR < 0.2 mg/mg or 20 mg/mmol) or proteinuria < 100 mg/m2 per day 
or < 0.2 g/day in 24-h collection) based on at least two urine samples collected at least 1 month apart 
in the presence of normal (≥ 90 mL/min/1.73 m2) or stable eGFR. Complete remission includes, in 
addition to these features, the resolution of hematuria, defined as a negative dipstick for blood and/
or < 5 RBC/high-power microscopic field

Synpharyngitic hematuria Macroscopic hematuria (i.e., red or brown urine with RBCs noted on microscopy) occurring during the 
course of an upper respiratory infection

Hematuria RBCs ≥ 5/hpf, urine dipstick ≥ 1 + blood on at least two separate samples, and/or presence of dysmor-
phic RBCs (acanthocytes), and/or RBC casts in a fresh spot urine sample

Persistent microscopic hematuria RBCs ≥ 5/hpf, urine dipstick ≥ 1 + blood on at least two urine samples collected at least one month 
apart

Orthostatic proteinuria An elevated urine protein excretion while in the upright position only, with normal urine protein excre-
tion in a supine position

Nephrotic-range proteinuria UPCR ≥ 2 mg/mg (200 mg/mmol) in spot urine, or proteinuria ≥ 1000 mg/m2/day in a 24-h urine sam-
ple corresponding to 3 + (300–1000 mg/ dL) or 4 + (≥ 1000 mg/dL) by urine dipstick

Nephrotic syndrome Nephrotic-range proteinuria and either hypoalbuminemia (serum albumin < 30 g/L) or edema when 
serum albumin is not available

IgA vasculitis (IgAV) A systemic vasculitis with IgA-dominant immune deposits affecting small vessels (predominantly 
capillaries, venules, or arterioles)

IgA vasculitis with nephritis (IgAVN) Glomerulonephritis characterized by dominant or co-dominant IgA glomerular deposition, defined by 
kidney involvement in a patient with IgAV, morphologically indistinguishable from IgAN

Remission of IgAVN Resolution of proteinuria (UPCR < 0.2 mg/mg or 20 mg/mmol) or proteinuria < 100 mg/m2 per day 
or < 0.2 g/day in 24-h collection) based on at least two urine samples collected at least 1 month apart 
in the presence of normal (≥ 90 mL/min/1.73 m2) or stable eGFR. Complete remission includes, in 
addition to these features, the resolution of hematuria, defined as a negative dipstick for blood and/
or < 5 RBC/high-power microscopic field

Relapse of IgAVN Recurrence of hematuria (gross hematuria or ≥ 2 + in dipstick or 5 RBCs/hpf) and/or proteinuria 
(UPCR ≥ 0.2 mg/mg or 20 mg/mmol) on first-morning void in at least two urine samples and/or 
reduced kidney function (eGFR < 90 mL/min/1.73 m2 or > 25% reduction from baseline) in a patient 
who has achieved a complete remission for at least 1 month

Notes: Remission and relapse refer to clinical markers and not pathologic proof of the presence or 
absence of disease activity

**This definition leaves a gray zone between 20 and 50 mg/mmol or 0.2–0.5 g/g or 200–500 mg/day of 
proteinuria

Glucocorticoid toxicity (*consideration 
for change in treatment strategy)

New or worsening obesity/overweight, sustained hypertension, hyperglycemia, behavioral/psychiat-
ric disorders, sleep disruption, impaired statural growth (height velocity < 25th percentile and/or 
height < 3rd percentile) in a child with normal growth before start of steroid treatment, Cushingoid 
features, striae rubrae/distensae, glaucoma, ocular cataract, bone pain, avascular necrosis

Recurrence of IgAN Transplant kidney biopsy showing glomerular IgA deposits in a patient whose native disease was IgAN
Recurrence of IgAVN Transplant kidney biopsy showing glomerular IgA deposits in a patient whose native disease was 

IgAVN
Rapidly progressive glomerulonephritis  < 50% of normal kidney function or rapid loss of renal function accompanied by crescentic lesions and 

necrosis in the kidney biopsy
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Table 2   Initial clinical and laboratory workup and follow-up for children with IgA nephropathy. Modified from IPNA clinical practice recom-
mendations for children with SRNS (Trautmann 2020)

Investigations Initial workup Follow-up monitoring

Clinical evaluation
 Patient history
• Including rash, episode of gross hematuria, physical activ-

ity, fever episodes, pain, abdominal discomfort, swelling, 
fatigue, school attendance, etc

✓ Every 3 months

• Search for secondary causes of IgAN, such as HIV infec-
tion, hepatitis, inflammatory bowel disease, autoimmune 
disease, liver cirrhosis, and infection-related GN

✓ As appropriate

• Check for tuberculosis in endemic areas before starting 
immunosuppressant drugs

✓ As appropriate

 Physical examination
• Search for signs of edema ✓ Every 3 months
• Steroid toxicity (Cushing syndrome, cataracts, glucose 

intolerance, growth retardation, osteoporosis, hypertension, 
infection)

✓ Every 3 months for those receiving steroid therapy

• Extrarenal features, such as rashes, oral ulcers, joint swell-
ing

✓ As appropriate

• Pubertal status: Tanner stage, testicular volume in boys (in 
patients aged > 10 years)

✓ Every 12 months

• Vital parameters: blood pressure ✓ Every 3 months; yearly 24-h ambulatory BP monitoring in 
patients with hypertension, if feasible

Anthropometry
• Growth chart: height/length, weight ✓ Every 6 months
• Calculation of BMI and annual height velocity ✓
Biochemistry
Urine
• First-morning urine protein–creatinine ratio or 24-h pro-

teinuria excretion
✓ Every 3 months or more frequently

• Urine sediment for erythrocyte count and morphology ✓
Blood
• Complete blood count (CBC) ✓ Every 6 months (more frequently in CKD stage 4–5)
• Creatinine, BUN, or urea ✓
• Electrolytes, serum albumin, total protein ✓
C-reactive protein ✓ As required (clinical decision)
Estimated GFR ✓ Every 3 months (more frequently in CKD stage 4–5)
ALP, PTH, 25(OH) vitamin D ✓ Every 12 months (more frequently in patients with CKD stages 

3–5)
Lipid profile (LDL- and HDL-cholesterol, triglycerides) ✓ Every 12 months or as appropriate
Baseline coagulation tests (prothrombin time (INR), aPTT, 

fibrinogen, ATIII), detailed thrombophilic screening in 
patients with reported previous thrombotic events, central 
venous lines, persistent nephrotic-range proteinuria, and/or 
increased familial history for thrombotic events

✓ At diagnosis and then as appropriate

Thyroid function (T3, FT4, TSH) For patients 
with 
nephrotic-
range 
proteinuria

As appropriate especially in patients with persistent nephrotic-
range proteinuria

Immunoglobulin A levels, C3 circulating levels ✓ At diagnosis
Immunoglobulin G levels ✓ In case of recurrent infections
Antinuclear antibodies, dsDNA, ENA, ANCA ✓ As appropriate
HBs-Ag, anti-HCV-IgG, syphilis, HIV tests, TB tests ✓ Before steroid and as appropriate
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26% had macroscopic hematuria, and only 12% presented with 
acute nephritic syndrome or nephrotic syndrome [28]. On the 
other hand, in countries without a urinary screening program, 
most children with IgAN are identified after an episode of 
gross hematuria, most frequently concomitant with an infec-
tious episode (classically an upper respiratory tract infection) 
[29]. In a study by the Southwest Pediatric Nephrology group 
from the USA (n = 218), 79% of children had gross hematuria 
at diagnosis, and 51% had proteinuria of 2 + or more on urine 
dipstick testing [29]. Also, a large series from Spain showed 
IgAN in 11.6% of 939 pediatric kidney biopsies, and macro-
scopic hematuria was the presenting symptom in 50.5% of 
these children [30].

Moreover, with the increasing availability of clinical trials 
and prospective registries for this condition, both requir-
ing a histological diagnosis, a kidney biopsy is an absolute 
requirement for confirming a diagnosis in patients with sus-
pected IgAN [2]. In patients with a positive family history 
of hematuria and CKD, or in patients with a diagnosis of 
“IgAN” with no response to adequate treatment, the pos-
sibility of collagen type IV mutations needs to be kept in 
mind, and performing genetic testing or α5(IV) chain stain-
ing on a skin/kidney biopsy specimen to explore this diag-
nosis is important [31–33].

Recommendation 1e

•	 We recommend performing a kidney biopsy 
promptly in children with persistent (> 2–3 weeks) or 
recurrent hematuria and nephrotic-range proteinuria 
(UPCR > 2 mg/mg or 200 mg/mmol) and/or reduced 

eGFR (< 90 mL/min/1.73 m2) (grade X, strong rec-
ommendation).

•	 We recommend performing a kidney biopsy in 
children with persistent (> 2–3 weeks) or recurrent 
hematuria and UPCR > 0.5 mg/mg (50 mg/mmol) in 
at least two measurements on clear urine 1–2 weeks 
apart (grade X, moderate recommendation).

•	 We suggest performing a kidney biopsy in children 
with persistent (> 2–3 weeks) or recurrent hematuria 
and UPCR between 0.2 and 0.5 mg/mg (20–50 mg/
mmol) in at least three measurements on clear urine 
1–2 weeks apart (grade D, weak recommendation).

Recommendation 1f

•	 We recommend considering the diseases listed in 
Table 3 as the major differential diagnoses of IgA 
nephropathy in children (grade X, strong recommen-
dation).

Explanatory note on kidney biopsy  In order to make a diag-
nosis of primary IgAN, a kidney biopsy that is processed 
for, at minimum, light microscopy and immunofluorescence 
(IF)/immunohistochemistry (IHC) for immunoglobulins 
(IgG, IgA, IgM) is required. Additional staining for C3, C1q, 
and C4 (all complement components); fibrin; and kappa and 
lambda light chains is recommended as per individual center 
practices. A diagnosis of primary IgAN requires dominant 
or co-dominant IgA glomerular staining among immuno-
globulins, and the exclusion of differential diagnoses for 
clinical (IgAVN, secondary IgAN) and/or pathologic (e.g., 

Table 2   (continued)

Investigations Initial workup Follow-up monitoring

Imaging
Renal ultrasound: renal echogenicity and size of kidneys ✓ At presentation (mandatory before renal biopsy)
Ultrasound of abdomen and pleural space (ascites, effusions, 

thrombosis)
For patients 

with 
nephrotic-
range 
proteinuria

As appropriate especially in patients with persistent nephrotic-
range proteinuria

Cardiac ultrasound (left ventricular mass, effusions) ✓ Every 12 months in hypertensive patients or in case of severe 
edema

Chest X-ray ✓ If indicated
Histopathology
Renal biopsy ✓ At diagnosis, and subsequently if indicated: in case of unex-

plained drop in eGFR, unexplained increase in proteinuria
Dietary assessment
Dietician review and advice by a dietician regarding salt, 

potassium, caloric, and protein intake
✓ Every 3 months (more frequently in malnourished patients, and 

patients with CKD stages 4–5)

GN, glomerulonephritis; BUN, blood urea nitrogen; eGFR, estimated glomerular filtration rate; CKD, chronic kidney disease; HIV, human 
immunodeficiency virus; IgAVN, IgA vasculitis nephritis; dsDNA, double-stranded DNA; ENA, extractible nuclear antigen; ANCA, anti-neutro-
phil cytoplasm antigen; HBs-Ag, hepatitis B antigen; anti-HCV-IgG, anti-hepatitis C immunoglobulin G; TB, tuberculosis
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IgA-dominant post-infectious GN) reasons (Supplementary 
Table S4). Electron microscopy is not required for diagnosis 
but is helpful in excluding hereditary basement membrane 
abnormalities and IgA-dominant post-infectious GN that is 
beyond the acute phase.

Evidence and rationale

After the exclusion of lower urinary tract etiologies (i.e., 
hypercalciuria, hypocitraturia, kidney stones, urinary tract 
infections), the main differential diagnoses to exclude in 
children with isolated, recurrent, or persistent hematuria are 
listed in Table 3. While some of these conditions can be dis-
tinguished from IgAN based on clinical and serologic find-
ings, a kidney biopsy is needed to establish a definite diag-
nosis of IgAN and is often important for guiding therapy and 
assessing prognosis. A possible exception is X-linked Alport 
syndrome where a skin biopsy (with immunofluorescence 
studies for alpha-5 chains of type IV collagen) may often 
suffice, and all forms of Alport syndrome where a genetic 
study of COL4 mutations can provide a definitive diagnosis, 
especially if there is an appropriate family history [32, 33]. 

A recent history of potential post-infectious nephritis should 
also be sought. Figure 2 shows a flowchart for the diagnosis 
and management of IgAN for use in clinical practice.

The use of immunosuppressive drugs, including glu-
cocorticoids, before a kidney biopsy is not recommended 
unless a rapidly declining GFR suggesting rapidly progres-
sive glomerulonephritis (see Recommendation 4b) is pre-
sent, in which case it must be performed as soon as possible. 
The use of renin-angiotensin system blockers (RASB) to 
reduce proteinuria may be concomitant but should not delay 
performing a kidney biopsy. There is no single laboratory 
test or group of tests specific for IgAN. For assessment of 
kidney pathology, the KDIGO guidelines for adequacy of 
specimen and processing should be followed [2]. While the 
site of IgA deposits is best delineated by electron micros-
copy, a diagnosis of IgAN can be made based on light 
microscopy and IF/IHC findings alone.

Biopsies should be routinely classified according to the 
Oxford MEST-C classification (mesangial [M] and endocap-
illary [E] hypercellularity, segmental glomerulosclerosis [S], 
interstitial fibrosis/tubular atrophy [T], and crescents [C]). 
Classification categories are provided in Supplementary 

Fig. 2   Management algorithm for IgA nephropathy
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Table S5 [34]. While many studies have validated the use 
of this classification in adults, fewer studies in pediatric 
populations validate its use in this group with more vari-
able results, likely related to smaller sample sizes and fewer 
patients reaching study endpoints (Supplementary Table S6) 
[35–39]. While mesangial, endocapillary, and extracapillary 
hypercellularity are common biopsy features in childhood 
IgAN, tubular atrophy/interstitial fibrosis, which is strongly 
associated with the development of kidney failure, is less 
frequent than in adults [40].

One study evaluating the causes of microscopic and 
gross hematuria in children from Thailand showed that 
among 342 children with microscopic hematuria, no cause 
was found in 276 children, and of the remaining 66, 16% 
had hypercalciuria while post-infectious (infection-related) 
GN was diagnosed in 1% [41]. Of those presenting with 
gross hematuria (n = 228), no cause was found in 86 patients 
while 22% had hypercalciuria and 15.7% were diagnosed 
with IgAN on biopsy [41]. In a retrospective review of 100 
patients referred for gross hematuria (during 1992–1999), 
complete data was reported for 82 children; 13 (15.9%) were 
diagnosed with IgAN while 6 (7.3%) had thin basement 
membrane disease among those with glomerular hematuria 
(n = 24) [42]. A recent study identified 31% of patients with 
IgAN and thin basement membrane pathogenic variants in 
COL4A3/COL4A4/COL4A5 genes [43, 44]. Among those 
with non-glomerular hematuria (n = 56), 9 (16.1%) children 
had hypercalciuria [43]. A recent study observing 28 chil-
dren with IgAN longitudinally supports the importance of 
kidney biopsy even in patients presenting with low levels of 
proteinuria [45].

Regarding children with recurrent macrohematuria and 
IgAN, evidence in children confirms the findings from adults 
that this clinical feature is accompanied by a better prognosis 
compared to patients with a single episode of isolated mac-
rohematuria and to patients without hematuria [46]. How-
ever, persistent intense macrohematuria can occasionally, in 
IgAN patients as in other settings, be accompanied by AKI 
due to tubular necrosis. This is reported mainly in adult older 
patients, and a single pediatric report showed spontaneous 
resolution [47].

Clinical and laboratory workup, frequency 
of follow‑up

Recommendation 2a

•	 We recommend long-term follow-up in children with 
IgAN, including those achieving complete remission, 
as they can relapse after many years (grade X, strong 
recommendation).

Recommendation 2b

•	 We recommend adjusting follow-up intervals based 
on the severity of clinical symptoms, histopathologi-
cal features, the treatment regimen, and the response to 
treatment (Table 2) (grade X, strong recommendation).

Recommendation 2c

•	 We suggest re-evaluating the etiology of the disease 
to exclude secondary IgAN for children with persis-
tent proteinuria (UPCR ≥ 0.2 mg/mg or 20 mg/mmol) 
after 3–6 months of supportive treatment (grade X, 
moderate recommendation).

Recommendation 2d

•	 We recommend lifelong ongoing yearly monitoring of 
blood pressure and urinalysis for patients with a history 
of pediatric IgAN (grade X, strong recommendation).

Recommendation 2e

•	 We recommend, upon diagnosis, offering the patient 
and his/her family psychological and social support, 
to be optimized on a case-by-case basis.

Evidence and rationale

There is no robust evidence for the follow-up protocols of 
IgAN to improve kidney prognosis. Risk factors for dis-
ease progression include ongoing high levels of proteinu-
ria, ongoing hematuria, hypertension during follow-up, 
decreased kidney function at the time of biopsy, and the 
histopathological grading [48]. Hypertension was a strong 
risk factor for IgAN progression. More severe histologic 
lesions are often found together with hypertension, higher 
amount of protein in the urine, and decreased eGFR at the 
end of follow-up.

Urinary findings can dynamically reflect the severity 
of disease in both adults and children with IgAN. Sus-
tained proteinuria of 1 g/day was strongly associated with 
the progression of chronic kidney disease and with the 
development of kidney failure in IgAN in patients aged 
15.6–73.5 years [48, 49]. Each gram per day increase above 
1 is associated with a 10 to 25 times more rapid decrease 
in kidney function [49]. Remission of proteinuria might 
imply a reduced risk of progression to kidney failure, and 
proteinuria reduction early in treatment was associated 
with a lower risk for poor outcome, defined as the com-
posite of time to the first occurrence of doubling of serum 
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creatinine, kidney failure, or death [50, 51]. Based on more 
recent data from the RaDaR study, even lower levels of 
proteinuria (0.5–1 g/day in adults) appear to be associated 
with an increased risk of kidney disease progression [14]. In 
terms of hematuria, the lack of a validated and reproducible 
assessment modality has hindered studies on its prognostic 
value. Some single-center data suggest that remission of 
hematuria is associated with better kidney survival in IgAN 
[48, 52]. Microscopic hematuria may be an important risk 
factor for IgAN progression, as suggested by several stud-
ies recently reviewed and highlighted [53, 54]. However, 
recently, isolated recurrent macrohematuria has been shown 
to be a benign prognostic factor [46]. Regular urinalysis, 
documenting the presence and amount of proteinuria and 
hematuria, should be considered routine care for children 
with IgAN.

The amount of proteinuria, eGFR, blood pressure, patho-
logical findings, and treatment regimen are used as a guideline 
for setting the regular follow-up interval. Close follow-up is 
required to detect eGFR decline among patients with IgAN at 
high risk of progression. Changes in kidney function should 
be monitored carefully when RASB are initially administered, 
and infectious risk should be monitored in patients receiving 
glucocorticoid or other immunosuppressive agents.

One study evaluating 96 pediatric IgAN patients with 
focal mesangial proliferation who were not treated showed 
that 57 (59.4%) achieved spontaneous remission of protein-
uria and hematuria within a mean time of 5.9 years [55]. 
Of the 57 patients with spontaneous remission, ten (17.5%) 
recurred with urinary abnormalities. Maintenance of remis-
sion was observed in 79.9% and 67.9% at 5 and 10 years, 
respectively, after first remission. Severe clinical signs usu-
ally develop after 5 to 15 years [56]. Approximately 70% of 
patients who had childhood-onset IgAN had kidney symp-
toms even after approximately 20 years of follow-up evalua-
tion [56]. A retrospective cohort study of 1012 patients (mean 
age of 32 ± 12.0 years) with IgAN at a single center in Japan 
showed that about 50% of patients progressed to kidney fail-
ure within 30 years despite treatment [57]. IgAN was falsely 
believed to be benign until one study in the 1990s reported 
that about 40% of IgAN patients progressed to kidney failure 
within 20 years [58, 59]. In a study of 241 Japanese children, 
it was reported that 5% of the patients had developed CKD 
by 5 years from the onset of the disease, 6% by 10 years, 
and 11% by 15 years [60]. Therefore, long-term follow-up 
is recommended in children with IgAN, even in cases with 
mild kidney dysfunction and mild proteinuria or in cases of 
complete remission, as urinary abnormalities may reappear 
and kidney failure may progress [2]. This has recently been 
confirmed by large-scale epidemiological studies evaluating 
adult risk of CKD in individuals presenting with different 

forms of kidney impairment, including glomerular diseases, 
in childhood [61, 62]. For this same reason, adequate psy-
chological and social support is of paramount importance.

Some authors classify patients into low-risk groups and 
moderate-to-high-risk groups based on proteinuria, eGFR, 
and blood pressure, and suggest the follow-up interval 
should be every 6–12 months for at least 10 years for the 
low-risk group [63, 64]. The adult International IgAN Pre-
diction Tool from the International IgA Nephropathy Net-
work was recently updated for children, exploring an inter-
national cohort of 1060 children and concluding that this 
tool can also be used to assess the risk of progression in 
pediatric forms of IgAN [64].

Treatment and management of biopsy‑proven IgAN

Recommendation 3a

•	 In patients with UPCR ≥ 0.2 mg/mg (20 mg/mmol), 
we recommend optimizing supportive care by (1) 
providing dietary counseling to moderate salt intake 
below 3–5 g/day (level X, strong recommendation) 
and (2) prescribing treatment with RASB either 
as ACE-inhibitor (ACEi) or angiotensin receptor 
blocker (ARB) at maximally tolerated doses aim-
ing for UPCR < 0.2 mg/mg (20 mg/mmol) (grade C, 
moderate recommendation).

•	 In children with CKD stage 2 or higher, we recom-
mend targeting 24-h mean arterial BP ≤ 50th per-
centile or targeting ≤ 75th percentile for age, sex, 
and height by ambulatory BP monitoring in those 
presenting with proteinuria (UPCR > 0.5 mg/mg or 
50 mg/mmol) or no proteinuria, respectively (grade 
B, moderate recommendation).

•	 We also recommend regular aerobic exercise, target-
ing the ideal body weight, and no smoking or vaping 
(grade X, strong recommendation).

•	 We recommend counseling children and parents 
regarding the increased risk of progression of kidney 
disease associated with being overweight and obese, 
including nutritional counseling, if available (grade 
X, moderate recommendation).

•	 We do not recommend the introduction of any spe-
cific treatment in children with no risk for progres-
sion, e.g., patients with isolated microscopic hema-
turia or gross hematuria completely resolved without 
any persistent urinary abnormality (grade B, moder-
ate recommendation).

•	 We recommend regular re-evaluation since the risk 
may change during follow-up (grade X, strong rec-
ommendation).
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Evidence and rationale

RASB (renin-angiotensin system blockers): The target 24-h 
mean arterial pressure (measured by ambulatory blood pres-
sure monitoring) for children with IgAN, as for any child 
with hypertensive CKD, is ≤ 75th percentile or ≤ 50th per-
centile for age, sex, and height in the presence of proteinuria 
(UPCR > 0.5 mg/mg or 50 mg/mmol) or in the absence of 
proteinuria, respectively [2, 65]. The KDIGO 2021 guidelines 
strongly recommend RASB (ACEi or ARB) as initial therapy 
for adults with IgAN and proteinuria > 0.5 g/day, based on 
moderate-grade evidence [2]. However, there is insufficient 
data currently to recommend that children be managed in the 
same way as adults with IgAN, and the threshold level of pro-
teinuria to be considered for initiating RASB inhibition has not 
been proven by RCTs [2, 66].

Pediatric data

Coppo et al. conducted an RCT on the effects of ACEi 
(benazepril) over 35 months in 66 pediatric and young adult 
IgAN patients (9–35 years old) with baseline proteinuria 
of 1–3.5 g/day/1.73 m2 and creatinine clearance > 50 mL/
min/1.73 m2 [67]. In the placebo group, creatinine clear-
ance decreased by more than 30% in 14.7% of patients, com-
pared with 3.1% in the benazepril group. Partial or complete 
remission of proteinuria was detected in 40.6% and 12.5%, 
respectively, of patients on benazepril versus 8.8% and 0% 
on placebo. These results supported the benefits of ACEi in 
young patients with proteinuria > 1 g/day/1.73 m2.

Nakanishi et  al. conducted a prospective, single-arm 
study administering lisinopril without comparators in 40 
children with IgAN showing focal mesangial proliferation 
[68]. After 2 years of treatment, proteinuria levels were 
significantly lower than baseline. Adverse events of dizzi-
ness occurred in 12.5% of children and resolved with dose 
reduction, never needing treatment discontinuation. These 
data indicated that lisinopril was efficacious and safe in the 
treatment of children with mild IgAN.

Shima et al. conducted an RCT on children with IgAN 
and focal mesangial proliferation treated with lisinopril 
alone or with lisinopril and losartan in combination for 
2 years [69]. At the end of the study, the two groups showed 
similar frequency of complete remission of proteinuria 
(89.0% and 89.3%). The incidence of dizziness was higher 
in the combination group, but no differences in other adverse 
events were reported. Furthermore, there was no significant 
difference in mesangial proliferation and improvement of 
crescent formation, suggesting the recommendation of mon-
otherapy with lisinopril in children with mild IgAN.

There are few studies on the long-term outcome of pedi-
atric IgAN treated with RASB. Higa et al. retrospectively 
evaluated 32 pediatric IgAN patients with proteinuria of 

0.5 g/day/1.73 m2 or less, treated with RAS inhibitors, and 
found a 100% kidney survival at 15 years [70].

Based on the above evidence, we recommend the use 
of RASB in children with IgAN. Considering that any 
level of persistent proteinuria is a risk factor for progres-
sion to kidney failure in patients with IgAN [71, 72], all 
patients presenting with persistent proteinuria are eligible 
for RASB administration. Normal urinary protein excretion 
level is UPCR < 0.2 mg/mg (20 mg/mmol); therefore, RAS 
inhibitors are recommended in patients showing persistent 
UPCR ≥ 0.2 mg/mg (20 mg/mmol) [2]. However, no pedi-
atric RCT is available to support the value of this threshold 
of proteinuria to initiate the treatment.

If a decrease in blood pressure, a decrease in eGFR, or 
an increase in serum potassium is observed after starting 
treatment with a RASB, dose reduction or discontinuation 
should be considered. Administration of RASB is absolutely 
contraindicated in women who are pregnant or may become 
pregnant because ACEi/ARB fetopathy (severe amniotic 
fluid deprivation, lung hypoplasia, kidney failure, and limb 
contracture) can occur with the use of RASB [2].

The dose, duration, and side effects of these drugs in chil-
dren with IgAN are based on clinical trials and observational 
studies summarized in Supplementary Tables S2 and S3. 
However, there is a lack of evidence regarding the timing 
and criteria for initiating this treatment. Moreover, most 
studies used a combination of RASB and other drugs; hence, 
the evaluation of the effects of RASB alone is often difficult. 
The identification of the criteria to decide during follow-up 
that RASB alone is not sufficient and other drugs must be 
considered has not been supported by ad hoc designed clini-
cal trials. In addition, there are a minority of pediatric cases 
in which RASB alone would not be suggested at the time of 
diagnosis, as detailed in other sections.

If UPCR < 0.5  mg/mg (50  mg/mmol) is maintained 
with RASB monotherapy, continuation of treatment for 
2 years is considered acceptable [70]. On the other hand, if 
UPCR ≥ 1.0 mg/mg (100 mg/mmol) is observed after 3 to 
6 months of RASB monotherapy, a change in treatment strat-
egy to immunosuppressive therapy should be considered.

Diet, body weight, and exercise  Weight reduction in a group 
of obese adults with IgAN resulted in a decrease in pro-
teinuria, with a significant correlation between weight loss 
and the degree of decrease in proteinuria [73]. A single-
center, prospective RCT in Thailand in 26 overweight adult 
patients with IgAN with proteinuria showed that a 6-month 
low-calorie diet resulted in a significant decrease in pro-
teinuria accompanied by a reduction in weight, fat content, 
and leptin levels [74]. An evaluation of the 10-year kid-
ney survival in 43 adult patients with IgAN showed that a 
BMI ≥ 25 kg/m2 was associated with a ≥ 1.5-fold increase in 
serum creatinine [75]. Although there are no specific studies 
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on children, knowing the deleterious effects of obesity on 
the cardiovascular system and kidney function, it is recom-
mended that children with IgAN and their parents should 
be encouraged to maintain a healthy lifestyle, prevent over-
weight, and decrease weight if already overweight or obese 
with a moderate sodium intake (max 3–5 g/day), avoidance 
of protein powder or formulations, avoidance of smoking, 
and practicing regular aerobic exercise as key importance in 
this patient population [2, 76].

Recommendation 3b

•	 We do not recommend the routine use of glucocorti-
coids in children with IgAN (grade X, strong recom-
mendation).

•	 We suggest considering treatment with glucocor-
ticoids in selected settings (refer to evidence text 
below) (grade C, moderate recommendation).

Evidence and rationale

Glucocorticoids: Based on the results of randomized con-
trolled trials in adults, the KDIGO Glomerulonephritis 2021 
Guideline committee suggested that if proteinuria > 1 g/day 
persisted unchanged after 3–6 months of RASB, treatment 
with glucocorticoids should be considered for 6 months 
in both children and adults [77–80]. Protocols reviewed 
included either intravenous pulses of methylprednisolone (3 
times, 1 g each) on months 1, 3, and 5 and oral prednisone 
(0.5 mg/kg on alternate days), or oral prednisone 0.8–1 mg/
kg/day for 2 months, tapering in 6 months [78, 80].

Adult data

Subsequent trials in adults provided caution with respect to 
the use of glucocorticoids. The STOP-IgAN trial failed to 
demonstrate superior efficacy of immunosuppressive therapy 
(monotherapy with methylprednisolone pulses for 6 months 
in patients with eGFR > 60 mL/min/1.73 m2; oral prednisone 
and cyclophosphamide followed by azathioprine in patients 
with lower eGFR) versus supportive care for 3 years [81]. 
The lack of long-term benefits was confirmed over a 10-year 
follow-up [82]. The Therapeutic Evaluation of Steroids in 
IgA Nephropathy Global (TESTING) RCT compared oral 
methylprednisolone (0.6–0.8 mg/kg/day weaning and dis-
continued after 6–9 months) versus placebo [80]. Serious 
adverse events (mostly infections, including two deaths) 
in patients receiving glucocorticoids led to discontinua-
tion of recruitment after 2 years, leading to the inability to 
draw conclusions (Table 4). Therefore, the KDIGO 2021 
Glomerulonephritis Guideline committee suggested to use 
glucocorticoids for 6 months in IgAN patients with persis-
tent proteinuria > 1 g/day despite maximal supportive care 

(including low sodium diet and maximally tolerated doses of 
RASB for 3–6 months) only after careful evaluation of the 
risk–benefit profile of glucocorticoid toxicity, and preferably 
to enroll the patient in a clinical trial [2].

The final TESTING trial (2022) reported the results after 
methylprednisolone dose reduction (0.4 mg/kg/day, weaning 
over 6 months) and anti-pneumocystis prophylaxis. Com-
bining the results of high and reduced methylprednisolone 
groups, benefits to all endpoints after 6 months of treatment 
were observed. However, serious adverse events and particu-
larly infections were reported mostly, but not exclusively, in 
patients at higher doses of glucocorticoids [83].

Pediatric data

In children, evidence for treatment with glucocorticoids is 
scarce for IgAN [56]. Studies are limited by small sample 
size, variable baseline measurements, and different treat-
ment protocols, leading to heterogeneity in results. The most 
robust and reliable estimates of treatment effectiveness were 
reported in severe cases with crescentic IgAN successfully 
treated with pulse glucocorticoid therapy [84].

Two small studies (Welch 1992 and Waldo 1993) were 
published 30 years ago [85, 86]. Both studies had a short fol-
low-up and did not use RASB or supportive care. In children 
with IgAN, no prospective RCT with glucocorticoids ver-
sus supportive care including RASB is available. One RCT 
conducted in the United States on adolescents and young 
adults evaluating prednisone (60 mg/m2 every other day 
for 3 months, then 40 mg/m2 every other day for 9 months, 
then 30 mg/m2 every other day for 12 months) compared to 
omega-3 fatty acids (fish oil) (4 g/day for 2 years) failed to 
demonstrate the benefit of prednisone [87]. The limitations 
of this study included a short follow-up period, differing 
baseline proteinuria, and a small sample size, limiting defini-
tive conclusions.

An RCT, conducted in Japan, compared the efficacy of 
glucocorticoids in combination with other drugs in chil-
dren with IgAN, enrolling children with severe mesangial 
proliferation [88, 89]. The intervention arm, receiving 
prednisone, azathioprine, heparin-warfarin, and dipyrida-
mole, and the control arm, receiving heparin-warfarin and 
dipyridamole, were compared over 2 years. A significant 
improvement, in terms of proteinuria, serum IgA concen-
tration, mesangial IgA deposition, and prevention of glo-
merular sclerosis, was found in the intervention group. A 
long-term (10 years) follow-up showed that those in the 
intervention arm, despite no additional treatment, were less 
likely to reach the endpoint of eGFR < 60 mL/min/1.73 m2. 
The 10-year kidney survival probability of each group was 
97.1% (95% CI, 81.4 to 99.6%) and 84.8% (95% CI, 55.4 to 
95.5%), respectively [90]. One more study examining a sim-
ilar combination therapy demonstrated the disappearance 
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of IgA mesangial deposits after 2 years of treatment [91]. 
In addition, a more recent retrospective study from Japan 
examined the use of tonsillectomy plus methylprednisolone 
pulses in a group of children (n = 18) as initial treatment 
and in another group (n = 15) as rescue treatment [92]. In 
both groups, a significant reduction in urinary abnormalities 
was observed post-treatment. Moreover, this study demon-
strated substantial improvements in glomerular inflamma-
tion, including mesangial, endocapillary, and extracapillary 
proliferation, and highlighted a significant reduction in the 
proportion of segmental sclerosis and glomerulosclerosis 
upon second-look biopsy, emphasizing the potential ben-
efits of this therapeutic approach in pediatric Japanese 
patients [92].

In France, investigators conducted a retrospective study 
of children with severe clinical presentation and acute histo-
logic features of IgAN treated with glucocorticoids (9 with 
added cyclophosphamide) and RASB, or RASB alone [93]. 
The groups had different levels of proteinuria at baseline and 
different pathological features. However, a benefit of glu-
cocorticoid/immunosuppressive therapy was reported, with 
improvement in eGFR and a decrease in proteinuria after a 
follow-up of 6 months. Estimated GFR in the immunosup-
pressive group significantly improved between onset and 
6 months after treatment from 89.9 (61.2–114.5) to 110.5 
(93.7–120) mL/min/1.73 m2, P < 0.001. Proteinuria also 
changed from 1.6 (1–4.3) at baseline to 0.3 (0.2–0.7) g/g, 
P < 0.001, after treatment with immunosuppression, while 
both parameters remained stable in the children treated with 
RASB alone.

In conclusion, although data from RCTs in children with 
IgAN are available, they are scant and often inconclusive 
due to heterogeneity of baseline risk factors in the enrolled 
cohorts and short follow-up.

Presently, a general approach to risk assessment in chil-
dren with IgAN is based on clinical and pathology features 
including proteinuria, mesangial proliferation, crescents, 
glomerular sclerosis, or interstitial lesions; however, no 
cut-offs have been identified in children, besides exten-
sive crescents involving > 50% of glomeruli. Persistent 
proteinuria > 0.5 g/day/1.73 m2 is a generally accepted 
threshold for starting glucocorticoids, and it is adopted 
by KDIGO. However, lower levels of proteinuria (> 0.3 g/
day/1.73 m2) may be a risk factor over long follow-up and 
the persistence of low levels of proteinuria between 0.2 
and 0.5 mg/mg (20–50 mg/mmol) despite RASB treat-
ment is a discussed reason for using additional treatment 
[70]. The results from new ongoing trials in adults, if con-
firmed in children, will provide useful advice for halting 
long-term progression in children with moderate-activity 
IgAN. However, differences between children and adults 
with IgAN should be considered, mainly the more frequent 
finding of intense inflammatory lesions with little to no 

sclerosis in kidney biopsies of children with IgAN, which 
potentially may be more prone to respond to glucocor-
ticoids [10, 48]. Additionally, significant differences in 
the early glomerular lesions of IgAN between children 
and adults have been demonstrated [40, 94]. Glomerular 
hypercellularity in the mesangial area is prominent in chil-
dren and significantly greater than in adults. In contrast, 
glomerular matrix expansion, crescent formation, and 
interstitial damage are more severe in adults compared to 
children. Glomerular hypercellularity correlated with pro-
teinuria in children but not in adults, whereas glomerular 
matrix correlated with proteinuria and kidney function in 
adults but not in children [94]. These differences in the 
pathology of IgAN in children compared to adults explain 
how, in pediatric clinical studies, the proteinuria-reducing 
effect of glucocorticoids correlates well with improvement 
in histologic acute lesions and supports the use of glu-
cocorticoids in pediatric IgAN [88, 89, 92]. Therefore, 
although high-quality RCTs and long-term follow-up stud-
ies are lacking in the pediatric IgAN population, indica-
tions for the use of glucocorticoids may differ between 
children and adults.

Overall, pediatric nephrologists often choose to treat 
children with IgAN with glucocorticoids in the presence 
of proteinuria > 0.5 mg/mg or 50 mg/mmol and active his-
tological lesions, for fear of missing the reversible phase 
of the disease and not preventing the subsequent scle-
rotic progress. In children with proteinuria > 1 g/day or 
UPCR > 1 g/g (100 mg/mmol) and/or mesangial hypercel-
lularity, glucocorticoids are often prescribed in addition to 
RAS blockade from the time of diagnosis [2]. Although 
we should refrain from treatments not based on evidence, 
and from uncontrolled expert opinion, the attempt to limit 
the progression of IgAN should be considered case by case 
[95]. Although children tend to tolerate short cycles of glu-
cocorticoids better than adults, possible treatment-related 
side effects must be discussed with patients and caregiv-
ers, as well as the possibility of entering a trial with new 
experimental drugs.

The IPNA IgAN guideline committee was unable to draw 
any evidence-based conclusions on glucocorticoid treat-
ment for IgAN in children, either regarding the selection of 
patients who will benefit from this treatment or regarding 
the dose and duration of glucocorticoid treatment. Based on 
consensus methods and iterative discussion and voting, the 
expert group has prepared the following suggestions:

1	 In children with clinical risk of progression, i.e., those 
with:

a)	 UPCR 0.5–1 mg/mg (50–100 mg/mmol) despite 3–6 
months of RASB
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b)	 UPCR > 1 mg/mg (100 mg/mmol) despite 4 weeks of 
RASB

c)	 Active MEST-C scores (1 or more of the following 
scores: M1, E1, S1 with podocyte lesions, C1) and/or 
UPCR consistently (i.e., persisting over 2–3 weeks in 
at least two measurements 1–2 weeks apart) > 1 mg/mg 
(100 mg/mmol)

A 4–6-month course of glucocorticoid treatment should 
be considered, either as oral prednisolone or intravenous 
pulses of methylprednisolone. In these children, glucocorti-
coids can be dosed as follows: conventional pediatric proto-
col for glucocorticoids of 2 mg/kg/day (max 60 mg/m2/day) 
of oral prednisone/prednisolone (or equivalent) for a maxi-
mum of 4 weeks followed by alternate-day dosing tapered 
over 5–6 months. Further extension of the duration may be 
useful in some cases. Lower doses as emerging from the 
adult TESTING trial (0.4 mg/kg/day of prednisone/predni-
solone (or equivalent) for 2 months, tapering over 6 months) 
should be considered [83].

2)	 A methylprednisolone pulse regimen may be selected 
and modulated on an individual basis in patients with 
higher clinical and histological risk for progression, such 
as:

a)	 Children with acute onset of IgAN and declining kid-
ney function (eGFR < 90  mL/min/1.73  m.2) and/or 
PCR > 1  mg/mg (100  mg/mmol) with active severe 
MEST-C scores (2 or more of the following scores: M1, 
E1, S1 with podocyte lesions, C1)

b)	 Children with crescentic forms of IgAN (C2). In cases 
with C2, irrespective of proteinuria, the use of i.v. glu-
cocorticoids is suggested.

In these children, glucocorticoids can be used as follows: 
3 methylprednisolone i.v. pulses given at the dose of 15 mg/
kg/day each (max dose, 500 mg/dose) on 3 consecutive or 
alternate days followed by oral prednisone/prednisolone as 
indicated above. Alternatively, the i.v. pulses can be repeated 
three times at 2-month intervals, with oral prednisone/pred-
nisolone given at 0.5 mg/kg/day for 2 months between pulse 
cycles, for a total of 6 months [77, 96].

The risk–benefit balance of glucocorticoid side effects 
must be considered.

1)	 In selected cases, the use of glucocorticoids can be con-
sidered concomitantly with RASB, particularly in the 
presence of nephrotic-range proteinuria, reduced eGFR, 
and crescentic or actively inflammatory histology.

2)	 Consider avoiding glucocorticoids when tubulo-inter-
stitial scarring exceeds 50% of the cortex (T2) in the 
absence of active lesions.

3)	 The target of treatment is to reduce proteinuria to < 0.2 
mg/mg (20 mg/mmol).

4)	 If there is no response within 3–6 months, consider re-
biopsy and modifying treatment.

Use of other immunosuppressive drugs in children 
with IgAN

The available data do not support an evidence-based recom-
mendation on the use of other immunosuppressive drugs in 
children with IgAN. Recommendations presented here are 
based on consensus within the expert panel.

Recommendation 3c

•	 We suggest considering the use of additional immu-
nosuppressive drugs in combination with glucocorti-
coids in selected settings (grade C, weak recommen-
dation).

a)	 We recommend combination treatment in 
cases of rapidly progressive IgAN with acutely 
decreased eGFR using the treatment regimen 
proposed in the 2021 KDIGO Glomerular Dis-
ease Clinical Practice Guideline for adults for 
management of ANCA-associated vasculitis 
(see section below on IgAN atypical forms) 
(grade B, moderate recommendation).

b)	 We recommend combination treatment in cases 
of IgAN with nephrotic syndrome in case of 
failure of glucocorticoids alone (grade B, mod-
erate recommendation).

c)	 In children with IgAN not benefiting from ade-
quate diet, RASB, and glucocorticoids alone, 
we recommend, when available, enrollment in 
clinical trials.

Evidence and rationale

Combined glucocorticoids and additional immunosuppres-
sive drugs: the KDIGO 2021 Glomerulonephritis Guide-
line reports that there is limited evidence for the additional 
use of non-glucocorticoid immunosuppressants. However, 
it suggests that the additive benefit of these drugs may be 
considered in more severe cases [2]. For example, children 
with nephrotic syndrome and histological features of mini-
mal change disease (MCD) associated with IgAN should 
be treated as MCD [2]. Moreover, IgAN with a rapidly 



Pediatric Nephrology	

progressive decline in kidney function (> 50% reduction in 
eGFR in < 3 months), irrespective of the percentage of glo-
meruli with crescents, may benefit from glucocorticoids and 
cyclophosphamide, as in the treatment of kidney involve-
ment of ANCA vasculitis [2].

Cyclophosphamide: The benefit of cyclophosphamide in 
combination with glucocorticoids was reported in several 
case series of adults with active disease and also in a small 
RCT (162 adults with progressive IgAN) [97]. The STOP-
IgAN study in adults, however, did not lend additional sup-
port to these data [81].

Azathioprine and mizoribine: Azathioprine was not found 
to be of additional value in adults with IgAN receiving i.v. 
glucocorticoid pulses and increased the risk of adverse 
events [98]. Although azathioprine may be beneficial in 
Japanese children in addition to prednisone, it required fre-
quent discontinuation, and mizoribine was used instead of 
azathioprine with improved tolerability [88, 89, 99, 100]. 
However, mizoribine is not available in many countries.

Mycophenolate mofetil: Several small trials in adults 
reported conflicting results. Among Asian adult patients, 
there may be a small steroid-sparing effect [101]. However, 
an RCT that included children and young adults investigat-
ing the effects of glucocorticoids, mycophenolate mofetil, 
and fish oil was prematurely terminated due to a lack of 
benefit [102]. Overall, the 2021 KDIGO Glomerulonephritis 
Guideline does not recommend mycophenolate mofetil in 
IgAN, due to the lack of trial evidence. After its publication, 
however, evidence of suggested benefit has been reported in 
a large prospective adult cohort of Chinese patients and in a 
smaller Korean prospective study [103, 104].

Rituximab: A small RCT of 34 adult patients that com-
pared rituximab with supportive care found no change 
in eGFR decline or in proteinuria after 12 months [105]. 
Crayne et al. reported a retrospective analysis of eight chil-
dren treated with rituximab for IgA vasculitis, which showed 
a reduction in hospitalizations and an increased likelihood of 
steroid discontinuation. Seven of eight children met remis-
sion criteria (no active rash, arthritis, nephritis, or gastro-
intestinal symptoms) following rituximab treatment [106].

Calcineurin inhibitors: A recent meta-analysis of seven 
trials found limited benefit on proteinuria and none on eGFR 
of calcineurin inhibitors when used in addition to pred-
nisone, and showed a higher risk of adverse events [107].

Hydroxychloroquine: This drug showed some short-term 
reduction of proteinuria in uncontrolled studies in adults 
with IgAN [108]. No reports are available for children.

Future perspectives: As reviewed by Selvaskandan 
et al., the last couple of years have seen a tremendous 
increase in clinical trials for patients, mainly adults, with 
IgAN, culminating in the approval of two therapeutic 
agents [109]. Oral targeted enteral-release budesonide 

received approval from the United States Food and Drug 
Administration (FDA) in 2021 for the reduction of protein-
uria in adult patients with IgAN at risk for rapid disease 
progression (defined as PCR ≥ 1.5 g/g; proteinuria > 2 g/
day) [110]. Sparsentan, a non-immunosuppressive oral 
dual angiotensin receptor II and endothelin receptor 
blocker, also received accelerated approval by the FDA 
in 2023 for adult IgAN patients at risk for rapid progres-
sion [111]. The oral factor B inhibitor iptacopan, able to 
selectively inhibit the alternative pathway of complement, 
appears to significantly reduce proteinuria in phase II stud-
ies [112] and the phase III study should release results in 
the coming year [112], while the phase III double-blind, 
randomized, placebo-controlled study evaluating narsopli-
mab, a monoclonal antibody targeting mannan-binding 
lectin-associated serine protease-2 (MASP-2) of the lectin 
pathway, in patients with IgAN with high baseline pro-
teinuria failed to reach its primary endpoint at 36 weeks 
[113]. Trials evaluating B-cell modulating agents (inhibit-
ing APRIL, BAFF, or TACI), other complement inhibitors, 
and other anti-proteinuric agents (dapagliflozin, atrasen-
tan) are also ongoing [114]. As these agents begin to be 
investigated in children, enrolling them in clinical trials 
and defining children at high risk of progression should be 
a priority. Ongoing clinical trials are listed here: https://​
www.​clini​caltr​ials.​gov/​search?​cond=​IgA%​20Nep​hropa​
thy%​20%​5C(IgAN%​5C)​&​term=​Pedia​tric.

Additional supportive measures necessary 
for children with IgAN

Recommendation 3d

Vitamin D

•	 We recommend following international guidelines 
for vitamin D supplementation for healthy children 
(grade X, moderate recommendation).

Immunizations

•	 We recommend following national immunization 
guidelines, according to age (grade X, strong rec-
ommendation).

•	 Live vaccines should not be given to children receiv-
ing daily glucocorticoids and/or immunosuppressive 
medications (grade C, moderate recommendation).

Fish oil

•	 We do not recommend the use of fish oil in children 
with IgAN (grade C, moderate recommendation).

https://www.clinicaltrials.gov/search?cond=IgA%20Nephropathy%20%5C(IgAN%5C)&term=Pediatric
https://www.clinicaltrials.gov/search?cond=IgA%20Nephropathy%20%5C(IgAN%5C)&term=Pediatric
https://www.clinicaltrials.gov/search?cond=IgA%20Nephropathy%20%5C(IgAN%5C)&term=Pediatric
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Evidence and rationale

Vitamin D: Low levels of 25-hydroxy-vitamin D are asso-
ciated with poor outcomes in adults with IgAN [115]. A 
single-center RCT on adults with IgAN and moderate pro-
teinuria (urinary protein excretion 1.0–3.0 g/day) compared 
valsartan (160 mg/day) or valsartan plus activated vitamin 
D (calcitriol) 0.5 μg/day [116]. Valsartan plus activated 
vitamin D was found to be more effective than valsartan 
alone in reduction of moderate proteinuria and without an 
increase in adverse events, suggesting an additive positive 
effect of vitamin D. A meta-analysis of 7 RCTs evaluating 
the effect of calcitriol in 310 Chinese patients with IgAN 
and non-nephrotic-range proteinuria showed that calcitriol 
resulted in decreased proteinuria (standard mean difference 
(SMD) − 1.49, 95% CI (− 2.37, − 0.62); P = 0.0008) [117]. A 
small RCT in adult patients with IgAN showed a significant 
decrease in proteinuria when calcitriol was added to a RASB 
[118]. However, there are no controlled trials evaluating the 
effects of vitamin D supplementation in children with IgAN.

Immunizations: There are individual case reports and 
a few case series reporting episodes of gross hematuria, 
increasing proteinuria, and new-onset IgAN after immuniza-
tion with the COVID-19 vaccine [119–121]. However, there 
are no controlled studies to establish a causal relationship. 
Given the strong scientific evidence that supports the ben-
efit of immunizations in children, including COVID-19, the 
benefit-risk balance supports that the routine immunization 
schedule should not be altered in children with IgAN, except 
for avoiding live vaccines while the patient is receiving daily 
immunosuppressive therapy.

Fish oil: A multicenter RCT on 106 adults with IgAN and 
persistent proteinuria (> 1 g/day) demonstrated that treatment 
for 2 years with 12 g/day of fish oil slowed the progression of 
kidney disease, compared to placebo [122]. Further follow-
up of these patients for 6.4 years demonstrated that longer 
treatment with fish oil slowed kidney disease progression 
for high-risk patients with IgAN [123]. Similarly, a small, 
controlled trial in Italy (30 adults) showed that treatment 
for 6 months with 3 g/day of polyunsaturated fatty acids in 
patients with proteinuric IgAN who were receiving ramipril 
and irbesartan had a stronger effect reducing proteinuria 
than ramipril-irbesartan alone [124]. However, a double-
blind RCT on children and young adults with IgAN with 
moderate-to-severe proteinuria failed to show the superior-
ity of omega-3 fatty acids or prednisone over placebo [87]. 
Noticeably, this study had multiple flaws, including a dif-
ference in the baseline proteinuria among the groups, with 
higher urinary protein excretion in the group that received 
omega-3 fatty acids. Altogether, given these conflicting 
results, the long-term efficacy of fish oil in decreasing pro-
teinuria and progression to kidney failure in children with 
IgAN is unproven.

Tonsillectomy

Recommendation 3e

•	 We do not recommend tonsillectomy as a treatment 
for IgAN in children (grade C, moderate recommen-
dation).

Evidence and rationale

Currently, in clinical practice, tonsillectomy plus glucocorti-
coid pulse therapy is often used in adult patients with IgAN 
in Japan. However, there is little evidence supporting this 
practice even in Japan, and no evidence in pediatric patients. 
Although tonsillectomy in children with IgAN complicated 
with recurrent tonsillitis and concomitant hematuria makes 
sense, we should be more cautious than in adults on the indi-
cation for tonsillectomy in children, whose immune system 
is still developing. Therefore, there is no evidence in the 
present international report to recommend tonsillectomy 
in pediatric IgAN, and we suggest that it be considered in 
limited settings where repeated episodes of hematuria are 
associated with acute recurrent tonsillitis or when there is 
an otolaryngological indication for this surgical procedure. 
Given the potential complications of tonsillectomy in chil-
dren, primarily bleeding, the risk–benefit balance of this 
procedure must be carefully considered.

Atypical forms of IgAN: definitions and treatment

Recommendation 4a

•	 We recommend treating children presenting with 
nephrotic syndrome and MCD on biopsy with asso-
ciated IgA deposition as per the IPNA Steroid Sensi-
tive Nephrotic Syndrome (SSNS) Guideline (grade C, 
weak recommendation).

Evidence and rationale

MCD with IgA deposits: A small subset of children present-
ing with NS are found to have pathological features sug-
gestive of MCD, with IgA deposition on immunofluores-
cence but lacking identifiable activity meeting a MEST-C 
score > 0, according to the revised Oxford Classification. 
In adults, NS has been associated with biopsy-proven IgA 
deposits and a primary podocytopathy which is glucocor-
ticoid sensitive and largely indistinguishable from MCD. 
Literature is limited in children, but like adults, they appear 
to respond to glucocorticoid therapy; therefore, we suggest 
treatment as per the SSNS guideline [2, 125].

IgAN with nephrotic syndrome: Several children with 
nephrotic syndrome are found to have glomerulonephritis 
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consistent with IgAN on biopsy, i.e., podocytopathy, and 
any two of M1, E1, S1, and C1-2 irrespective of T score. 
In a series of 426 Japanese children presenting with NS as 
per the International Study of Kidney Disease in Children 
(ISKDC) criteria, 7% (n = 30) were found to have IgAN on 
biopsy [126]. IgAN with NS is associated with higher levels 
of mesangial and endothelial hypercellularity and crescents 
on biopsy and a fivefold risk of progressive kidney disease 
when compared to other children with IgAN without NS at 
presentation [126]. Children with IgAN and NS have lower 
rates of complete or partial remission with glucocorticoids 
alone, with one study reporting 24% of children with IgAN 
and NS in complete remission with glucocorticoids alone 
[127]. Additional immunosuppressive therapies reported 
include azathioprine (2 mg/kg/day), mycophenolate mofetil 
(20–30  mg/kg/day), and cyclosporine with or without 
glucocorticoids and have been shown to improve rates of 
remission although studies are limited by small sample size 
and retrospective cohort design [126–128]. Among chil-
dren treated with mycophenolate mofetil (20–30 mg/kg/
day), 64% achieved complete remission with a further 18% 
achieving partial remission [127]. Similarly, a 70% rate of 
remission was seen when azathioprine (2 mg/kg/day) was 
used in conjunction with glucocorticoids and other adjunct 
therapy including heparin-warfarin and dipyridamole [126]. 
In a small series of children with IgAN presenting with NS 
where many patients received cyclosporine (4–5 mg/kg/day) 
in combination with glucocorticoids, 89% of patients went 
into remission [128].

IgAN with rapidly progressive glomerulonephritis 
(RPGN)

Recommendation 4b

•	 We recommend performing a kidney biopsy in any 
child presenting with signs of IgAN and rapidly pro-
gressive glomerulonephritis (RPGN), defined as an 
unexplained > 50% decline in eGFR in ≤ 3 months 
(grade A, moderate recommendation).

Recommendation 4c

•	 We recommend defining IgAN with RPGN as IgAN 
presenting with a > 50% decline in eGFR over ≤ 3 
months and evidence of endocapillary proliferation 
(at least E1) and crescents in at least 25% of glo-
meruli (C2) (grade X, moderate recommendation).

•	 We recommend treating IgAN with RPGN with i.v. 
glucocorticoids + / − other immunosuppressive thera-
pies such as cyclophosphamide or mycophenolate 
mofetil (grade C, moderate recommendation).

Evidence and rationale

Rapidly progressive IgAN is defined as the rapid decrease 
in kidney function over weeks to months as well as signs 
and symptoms of nephritic syndrome, such as proteinu-
ria, glomerular hematuria, anemia, and oliguria, where 
other causes of a RPGN, such as ANCA-associated vas-
culitis (AAV), anti-GBM disease, drug toxicity, and pre- 
and post-kidney causes, are ruled out. Kidney biopsy is 
essential for these patients, and the pathology must show 
endocapillary proliferation (at least E1) and crescents in 
at least 25% of glomeruli (C2). Rapidly progressive IgAN 
is associated with poor kidney outcomes, and thus despite 
lack of evidence, this group of children should be offered 
treatment with glucocorticoids (usually as methylpredniso-
lone pulses) and cyclophosphamide. It is reasonable to use 
a similar treatment protocol as that of AAV with kidney 
involvement [2].

Remission and relapse

Remission definition

Remission of IgAN: resolution of proteinur ia 
(UPCR < 0.2  mg/mg or 20  mg/mmol or proteinu-
ria < 100  mg/m2 per day or < 0.2  g/day in 24-h collec-
tion) based on at least two urine samples collected at least 
1 month apart in the presence of normal (≥ 90 mL/min/1.73 
m2) or stable eGFR. Complete remission includes, in addi-
tion to these features, the resolution of hematuria, defined 
as a negative dipstick for blood and/or < 5 RBC/high-power 
microscopic field (grade X, moderate recommendation).

Evidence and rationale 

There are few studies of therapy-induced remission of IgAN 
in children, although a uniform definition of remission should 
be employed regardless of whether this is spontaneous or 
therapy-induced and regardless of the specific therapy given. 
In different studies, remission was defined by reduction of 
proteinuria below a certain threshold, with or without reduc-
tion of hematuria below a certain threshold, and adults and 
children were generally considered together. Commonly used 
thresholds are proteinuria of < 0.3 g/day (UPCR 0.3 g/g or 
30 mg/mmol) and hematuria of < 5 RBC/high-power field 
although lower thresholds of proteinuria have also been used 
(< 0.15 g/day) [129–131]. In adults and children, IgAN with 
proteinuria of < 0.3 g/day is generally associated with mini-
mal or very mild histologic lesions and an excellent prognosis 
without immunosuppressive therapy [40, 132, 133]. A 2024 
publication on pediatric IgAN defined complete remission as 
remission of proteinuria (UPCR < 0.2 mg/mg or 20 mg/mmol) 
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and microscopic hematuria (< 5 RBC/high-power field), with 
normal eGFR (≥ 90 mL/min/1.73 m2) and normal blood pres-
sure, off all medication for 2 years [134]. Accordingly, we have 
chosen to err on the side of caution and use a slightly lower 
threshold, as it is the threshold that is used for remission of NS, 
the most frequent glomerular disease of childhood. A repeat 
biopsy is not felt to be necessary to define a remission of IgAN.

Relapse of IgAN: diagnosis

Relapse definition

Relapse of IgAN: reappearance of PCR > 0.5 mg/mg (50 mg/
mmol) or proteinuria > 0.5 g/day (> 0.25 g/m2 per day) in 
24-h collection based on at least two urine samples collected 
1–2 weeks apart in patients who previously achieved remis-
sion. This is further supported by concomitant hematuria 
and/or reduced eGFR (< 90 mL/min/1.73 m2) or declining 
eGFR after exclusion of other causes of kidney injury (grade 
X, moderate recommendation).

Note: This definition leaves a gray zone between 0.2 and 
0.5 g/g (20–50 mg/mmol, 0.2–0.5 g/day, or 0.1–0.25 mg/m2 
per day) of proteinuria. In a patient with IgAN in follow-up 
who previously achieved remission and who has developed 
proteinuria within this range despite adherence to RASB if 
prescribed, we recommend repeating proteinuria assessment 
three to four times within 4–8 weeks to ascertain the real 
value of proteinuria. The prognostic significance of this level 
of proteinuria, as of microhematuria, is uncertain, and while 
it may warrant optimizing conservative therapy, perhaps it 
does not warrant the use of immunosuppression.

Evidence and rationale

Again, there are few studies defining a relapse of IgAN fol-
lowing remission. The minimal criteria for a relapse are 
proteinuria of > 0.5 g/day, with or without hematuria and/
or reduced kidney function. In studies where absent/mini-
mal hematuria is a criterion for remission, the recurrence of 
hematuria above the threshold has been considered to rep-
resent a relapse [130]. Intuitively, hematuria might be taken 
as a marker of active glomerular inflammation, and clini-
cally, children with IgAN are known to frequently recur with 
repeated episodes of synpharyngitic hematuria preceding the 
reappearance of significant proteinuria. However, reviews of 
clinical parameters in adults and children generally do not 
list hematuria as being significantly associated with kidney 
function decline or kidney failure by either univariate or 
multivariable analysis, while proteinuria, especially during 
follow-up, is a well-recognized risk factor for disease pro-
gression in IgAN in both children and adults [135, 136]. The 
usefulness of persistent microscopic hematuria in predicting 

IgAN progression has been recently re-evaluated in adults 
and studies are ongoing in children with IgAN [54].

Management of relapse of IgAN

Recommendation 5b

•	 We recommend that follow-up with urinalysis, blood 
pressure assessment, and periodic clinical evaluation 
be continued lifelong in children with IgAN to detect 
relapses (grade X, strong recommendation).

•	 We suggest the implementation of optimal conserv-
ative treatment, including moderate sodium intake 
(i.e., below 3–5 g/day) and maximal RASB, for all 
patients with evidence of a relapse of IgAN (grade 
C, weak recommendation).

•	 Further treatment options include all therapies used 
in the initial treatment of IgAN as outlined in the 
above recommendations.

Evidence and rationale

There is no evidence to guide statements on the treatment of 
relapses of IgAN. When a child presents with worsening of 
proteinuria, ± increased microhematuria, and/or unexpected 
decline in eGFR, a new phase of activity needing treatment 
is suspected and a repeat kidney biopsy may be useful to 
verify changes compared to the first kidney biopsy.

Treatment discontinuation in children with IgAN

Recommendation 6a

•	 We suggest immunosuppressive treatment be discon-
tinued in children with IgAN who achieved a full 
remission (UPCR < 0.2 g/g or 20 mg/mmol) for at 
least 12 months (grade C, weak recommendation).

•	 We suggest continuing supportive therapy with 
RASB and lifelong monitoring, individualized 
according to the severity and response to treatment 
(grade C, weak recommendation).

Evidence and rationale

Studies are lacking in directing the optimal time to stop immu-
nosuppressive treatment in children with IgAN after achieving 
complete remission. Observational studies report a wide range 
of duration of treatment with glucocorticoids and glucocorti-
coid-sparing immunosuppressive treatments like mycopheno-
late mofetil, with some studies reporting as little as 6 months 
to others over 2 years. RASB is usually continued for a longer 
period even after discontinuation of immunosuppression.
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Recurrence of IgAN post‑kidney transplantation: 
diagnosis

Recommendation 7a

•	 We recommend that diagnosis of recurrent IgAN 
post-transplantation requires the demonstration of 
dominant/co-dominant glomerular IgA deposits 
in a kidney transplant biopsy from a patient whose 
native kidney disease was IgAN. This finding should 
be considered the minimum diagnostic criterion for 
recurrent IgAN and should not include findings on 
a perioperative or post-implantation biopsy which 
may reflect IgA present in the donor kidney (grade 
X, moderate recommendation).

Evidence and rationale

There are presently no accepted guidelines regarding the 
treatment of recurrent IgAN after a kidney transplant. 
However, the issue of how to manage recurrent IgAN in the 
kidney transplant cannot be properly addressed so long as 
there is considerable variability in how such a recurrence 
is defined. In some studies, a diagnosis of recurrent IgAN 
requires only the presence of glomerular IgA deposits on 
a kidney allograft biopsy, while in others, additional uri-
nary (hematuria and/or proteinuria) and/or histologic (e.g., 
mesangial hypercellularity) abnormalities are required. 
These differences account for the wide variability (10–60%) 
of reported IgAN recurrence rates [137, 138].

For native kidney IgAN, diagnosis requires a biopsy 
showing dominant/co-dominant glomerular IgA deposits 
by immunofluorescence or immunohistochemistry studies, 
and it is suggested that for recurrent IgAN in a transplant, 
similar diagnostic criteria should be applied to those for 
native kidney biopsies, noting that even in kidney transplant 
recipients with documented native kidney IgAN, the differ-
ential diagnosis of urinary abnormalities includes multiple 
etiologies that can only be distinguished by biopsy. While the 
minimal diagnostic criteria for recurrent IgAN are as noted 
above, several pieces of evidence indicate that a diagnosis of 
clinically significant recurrent IgAN should require urinary 
abnormalities in addition to glomerular IgA deposits. First, 
mesangial IgA deposits have been reported in a significant 
number of healthy kidney donors, usually 4–5% but as many 
as 16–20% in two studies, and as such IgA deposits on a post-
implantation biopsy should not be regarded as diagnostic of 
recurrent IgAN [139, 140]. These deposits are resorbed over 
time in non-IgAN recipients [141]. Second, IgA deposits in 
native kidneys with minimal or no associated urinary abnor-
malities typically have no significant impact on long-term 

kidney function [133]. The exact amount of proteinuria and 
hematuria required, in addition to glomerular IgA deposits, 
to diagnose clinically significant recurrent IgAN is debatable; 
however, it was suggested that hematuria in the absence of 
proteinuria and proteinuria in the absence of hematuria are 
not reliable indicators of recurrence [138]. Thus, the presence 
of each of the three criteria, glomerular IgA deposits, pro-
teinuria above a level typically seen in normally functioning 
allografts (e.g., > 0.3 g/day or g/g creatinine, after account-
ing for possible native kidney proteinuria), and hematuria, 
is suggested as a requirement for defining clinically signifi-
cant recurrent IgAN. However, it should be noted that in 
some patients with glomerular IgA deposits, hematuria and/
or proteinuria may develop later, so follow-up urinalysis is 
advised [138]. As opposed to proteinuria and hematuria, his-
tologic findings (e.g., mesangial expansion) may be present 
in donor kidneys (e.g., with latent early diabetic nephropathy 
or hypertensive nephrosclerosis) and may be a manifestation 
of chronic rejection, and as such, their utility as a marker for 
clinically significant recurrent IgAN (even in the presence of 
mesangial IgA deposits) appears limited.

Recurrence of IgAN post‑kidney transplantation: 
management

Recommendation 7b

•	 We recommend optimizing supportive care of chil-
dren with recurrence of IgAN post-kidney transplan-
tation by providing dietary counseling to reduce salt 
intake. We also recommend regular aerobic exercise, 
targeting the ideal body weight, and no smoking or 
vaping (grade X, moderate recommendation).

•	 We suggest maximal RASB for all children with evi-
dence of IgAN recurrence post-kidney transplantation 
as defined above (grade C, weak recommendation).

•	 Further treatment options for children with recur-
rence of IgAN post-kidney transplantation include 
all therapies used in the treatment of IgAN in the 
native kidney (see above) (grade X, moderate recom-
mendation).

•	 We recommend NOT implementing glucocorticoid 
withdrawal in children with recurrence of IgAN post-
kidney transplantation (grade X, moderate recom-
mendation).

•	 We recommend enrolling children with recurrence of 
IgAN post-kidney transplantation in clinical trials if 
proteinuria persists despite adherence to transplant 
immunosuppressive regimen and optimal conserva-
tive therapy (see above) (grade X, moderate recom-
mendation).
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Evidence and rationale

There are no universally acceptable guidelines for the treat-
ment of recurrent IgAN in children or adults. Risk of recur-
rence is reported in up to 60% of transplant recipients after 
19 years [142]. Historically, this occurrence was consid-
ered benign [143, 144]. However, there is a risk of graft 
loss between 3 and 16% in different reports [145–150]. Glu-
cocorticoid withdrawal may increase the risk of graft loss 
due to recurrent IgAN [151–153]. One small study showed 
that in children with IgAN recurrence post-transplantation, 
restarting treatment for 6 months (prednisone + azathio-
prine) resulted in decreased proteinuria and disappearance 
of gross hematuria [154]. The other single-center retrospec-
tive cohort study (54 children and adults) indicated that 11 
patients (age < 20 years) diagnosed with the recurrent dis-
ease did not receive additional immunosuppressive therapy 
and there was no significant increase in graft loss compared 
with non-recurring patients [145].

RASB has also been recommended in patients with recurrent 
IgAN and proteinuria of > 0.5 g/day by KDIGO clinical practice 
guideline for the care of kidney transplant recipients based on 
two single-center studies (Oka et al. [21 adults] and Courtney 
et al. [75 adults]) [155–157]. Moreover, as with IgAN on native 
kidneys, moderate sodium intake (i.e., below 3–5 g/day), aerobic 
exercise, and avoidance of muscle-gaining mass protein powder 
or formulations and smoking and vaping are beneficial.

As stated above, a variety of innovative therapeutic 
approaches are being tested for IgAN and may well prove 
effective in recurrent disease [158]. Due to the significant 
risk of graft loss, whenever proteinuria persists despite opti-
mal management, it is advisable to enroll these children in 
clinical trials, whenever possible.

Clinical practice recommendations for IgA vasculitis 
nephritis (IgAVN)

Definitions

Recommended definitions are listed in Table 1 and in the 
text as appropriate.

IgAVN in children: workup and diagnosis

Diagnosis of IgAVN in children

Recommendation 1a

•	 There is no single diagnostic test for IgAV. Diagno-
sis therefore relies on clinical criteria and laboratory 
findings (grade X, strong recommendation).

Evidence and rationale

The diagnosis of IgAV is usually straightforward in a child 
with suggestive clinical features: palpable purpura in a typi-
cal distribution (predominantly extensor surfaces of lower 
limbs), abdominal pain, arthritis/arthralgia with the exclu-
sion of alternative forms of autoimmune vasculitides (such 
as ANCA-associated vasculitis, polyarteritis nodosa, or 
lupus), and alternative causes such as leukemia or autoim-
mune thrombocytopenia [21]. Rarely, other organ systems 
such as the central nervous system or respiratory tract can 
also be affected [21].

There are no validated definitions or diagnostic criteria for 
IgAV in children [21]. The nomenclature used in the Chapel 
Hill Consensus Conference (CHCC) definition has never been 
validated for formal classification or diagnostic purposes 
[159]. Classification criteria may be used to inform clinical 
or epidemiological studies of IgAV in children but should not 
be used to diagnose IgAV in individual patients since they 
are not validated [21, 160, 161]. Two main sets of classifica-
tion criteria have been described for IgAV: the American Col-
lege of Rheumatology (ACR) classification criteria and the 
Ankara 2008 criteria [160, 162, 163]. The Ankara 2008 criteria 
should be used to classify pediatric IgAV. These criteria were 
informed by a large international registry of patients, and vali-
dated specifically for childhood-onset disease [163].

Diagnostic utility of skin biopsy

Palpable purpura predominantly (but not exclusively) on the 
buttocks and lower limbs is typical. Leukocytoclastic vasculitis 
associated with IgA deposition in a skin biopsy is helpful in 
the diagnosis [21]. Typical lesions, however, do not warrant 
a skin biopsy. Atypical cases should be investigated with a 
skin biopsy with specific staining for IgA. Examples of such 
scenarios are patients with extensive lesions or when there is a 
need to exclude alternative diagnoses (e.g., ANCA-associated 
vasculitis in older children and adolescents). The absence of 
IgA staining on skin biopsy does not completely exclude the 
diagnosis of IgAV [164]. Similarly, the finding of IgA on tissue 
biopsy does not necessarily completely secure the diagnosis 
of IgAV [165]. The skin biopsy should sample the most recent 
(fresh) lesions and should be of sufficient depth to include der-
mal capillaries to optimally detect IgA staining [21].

Initial assessments (clinical or laboratory) 
to evaluate kidney involvement

Recommendation 1b

•	 Kidney involvement should be assessed in all chil-
dren with IgAV with clinical and laboratory findings 
including evaluation of peripheral edema, measure-
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ment of blood pressure and plasma albumin, cal-
culation of eGFR, and urinalysis (hematuria and 
proteinuria quantification) (grade X, strong recom-
mendation).

Evidence and rationale

Kidney involvement of IgAV occurs in 20–80% of children. 
Presentations can range from isolated microscopic or mac-
roscopic hematuria with or without proteinuria, nephritic, 
and/or nephrotic syndrome. Mild kidney involvement can 
lead to an excellent prognosis, although definitions of what 
constitutes mild, moderate, or severe kidney involvement 
vary across studies [21, 166]. The key goal for the initial 
diagnostic workup is early detection of IgAVN [21]. Per-
sistent kidney inflammation may progress to permanent 
kidney damage and scarring [38, 167]. However, signs of 
IgAVN usually are limited to urine abnormalities without 
overt clinical symptoms in children; they often have normal 
blood pressure and kidney function. Nephritis may recover 
without treatment [21].

All children with suspected IgAV must therefore 
be actively investigated with blood pressure measure-
ment, careful clinical assessment for peripheral edema, 
first-morning void urinalysis, and assessment of kidney 
function with eGFR [21]. Urinalysis should include doc-
umenting the presence or absence of hematuria and quan-
tification of proteinuria with first-morning void UPCR (see 
Table 1) [21]. Urinalysis should be performed at IgAV 
onset and repeated at least monthly subsequently for at 
least 6 months (see below). It is also important to exclude 
orthostatic proteinuria. With severe abdominal pain, an 
ultrasound should be performed to exclude intestinal intus-
susception [21].

Indications for kidney biopsy in children 
with suspected IgAVN

Recommendation 1c-(i)

•	 We recommend performing a kidney biopsy in chil-
dren with IgAV and nephrotic-range proteinuria 
(UPCR > 2 mg/mg or 200 mg/mmol) (grade X, strong 
recommendation).

Recommendation 1c-(ii)

•	 We recommend performing a kidney biopsy in chil-
dren with IgAV and eGFR < 90 mL/min/1.73 m2 irre-
spective of the level of proteinuria (grade X, moderate 
recommendation).

Recommendation 1c-(iii)

•	 We suggest performing a kidney biopsy in children 
with IgAV and moderate proteinuria (UPCR 1–2 mg/
mg or 100–200 mg/mmol) for 2–4 weeks (grade D, 
weak recommendation).

•	 We suggest performing a kidney biopsy in children 
with IgAV and mild proteinuria (UPCR 0.2–0.5 
mg/mg or 20–50 mg/mmol) for more than 4 weeks 
(grade D, weak recommendation).

Evidence and rationale

There are no prospective observational studies to inform 
kidney biopsy in IgAV. We recommend, as per the SHARE 
guidelines, performing a kidney biopsy in children with 
IgAV and persistent proteinuria, nephrotic-range proteinuria, 
and/or reduced eGFR (Fig. 3) [21]. In addition, relative indi-
cations are also listed in Table 5. Some experts administer 
RASB prior to kidney biopsy, but this may mask the dis-
ease activity of IgAVN (see below). The use of immunosup-
pressive drugs for the treatment of nephritis may also mask 
active lesions in a subsequently performed kidney biopsy. 
However, glucocorticoids are frequently necessary to treat 
extra-kidney manifestations (cutaneous, intestinal, etc.) [21].

At present, the best-studied histologic scoring system for 
IgAVN is the International Study for Kidney Disease in Chil-
dren (ISKDC) since validation of MEST-C scores in IgAV is 
very limited, although additional studies of the latter are in 
progress. The biopsy should be processed for light microscopy 
(with hematoxylin/eosin, periodic acid Schiff [PAS], Masson’s 
trichrome, and methenamine silver stains); immunofluores-
cence/immunohistochemistry for immunoglobulins (IgG, 
IgA, IgM), complement components (C3, C1q, possibly C4), 
kappa and lambda light chains, and fibrin; and electron micros-
copy (when available, at the discretion of the pathologist), and 
scored using the ISKDC scoring system [168]. Recently, how-
ever, an international study of 361 patients (262 children, 99 
adults) showed that endocapillary hypercellularity (E1), which 
is not considered in ISKDC, is an important predictor of late 
eGFR decline (more so than crescents, which are the main 
discriminator between ISKDC grades III, IV, and V). Thus, 
while the use of ISKDC is recommended at the present time, 
the inclusion of MEST-C scores appears to be valuable and the 
inclusion of both ISKDC and MEST-C in the biopsy report 
should be considered [169]. Of note, this study showed more 
mesangial and endocapillary hypercellularity in children than 
in adults, suggesting that in those children with an initial clini-
cal presentation severe enough to warrant a biopsy, the clini-
cal course of IgAVN may be less benign than was previously 
thought [169].
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Follow‑up and subsequent assessments

Recommendation 1d-(i)

•	 Follow-up assessments should be tailored to the 
detection of late kidney involvement, even if there 
was no kidney involvement at the first presentation, 
and should include all the assessments as per recom-
mendation 1b. Follow-up should be at least monthly 
for the first 6 months even if urinalysis remains nor-
mal (grade X, moderate recommendation).

Recommendation 1d-(ii)

•	 Patients who had clinical nephritis should be followed 
closely for at least 5 years and longer in patients with 
initially active disease. Follow-up may be conducted 
by primary care providers (grade X, strong recom-
mendation).

Recommendation 1d-(iii)

•	 We suggest a minimal frequency of monitoring for 
those with kidney involvement: monthly for 6 months, 
every 3 months for an additional 6 months, and there-
after every 6 months for a minimum of 5 years (grade 
X, weak recommendation).

Evidence and rationale

There are no robust prospective studies that directly inform 
guidelines on follow-up. That said, several important and 
consistent observations emerged from retrospective studies 
that clinicians can use when considering the follow-up of 
individual patients.

1.	 A meta-analysis of 1133 children followed for a mini-
mum of 6 weeks and a maximum of 36 years found that 
no long-term kidney impairment occurred after normal 
urine analysis, with no need to follow up after 6 months 
if the urine analysis remains normal [170].

2.	 Patients with relapsing IgAV or severe abdominal 
involvement are at higher risk of developing kidney 
involvement even if this was absent at first presentation 
[21, 171].

3.	 Patients with mild nephritis may also develop poor long-
term kidney outcomes. This suggests that current defini-
tions of mild, moderate, and severe IgAVN may require 
reappraisal. Future prospective studies might explore 
the clinical impact of performing kidney biopsy even in 
children with apparently milder forms of proteinuria at 
first presentation [21].

4.	 Broadly speaking, ISKDC histopathological features 
equate to the severity of the clinical kidney involvement 
at presentation but they are overall a less reliable deter-
minant of long-term kidney outcomes [38]. This is pos-
sibly due to the effect of immunosuppressive treatment 
ameliorating acute small vessel vasculitis, although this 
remains unproven [172].

5.	 Histopathology of kidney biopsy (glomerulosclerosis) 
suggestive of scarring is associated with poor long-term 
kidney prognosis [173]. This might argue for doing a 
kidney biopsy earlier in the diagnostic journey than is 
currently recommended.

6.	 Persistent proteinuria (UPCR > 1 mg/mg or 100 mg/
mmol) at 1 year is associated with poor long-term kidney 
prognosis and is not amenable at this stage to immuno-
suppression since it is likely a reflection of kidney scar-
ring that may not warrant immunosuppression [38, 166].

7.	 A suggested minimal frequency of monitoring for those 
with kidney involvement: monthly for 6 months, every 
3 months for 6 months, thereafter, every 6 months for at 
least 5 years [174].

8.	 Lifelong yearly evaluation of urinalysis and blood pres-
sure may be prudent in patients with moderate to severe 
forms of IgAVN [61, 62, 167, 173].

Prevention and management of IgAVN 
in children

Prevention of IgAVN

Recommendation 2a-(i)

•	 We do NOT recommend using glucocorticoids to pre-
vent IgAVN (grade B, moderate recommendation).

Table 5   Indications for kidney biopsy in IgA vasculitis

eGFR, estimated glomerular filtration rate

Clinical or laboratory feature Level of 
evidence

Absolute indications
Severe proteinuria > 2 mg/mg or 200 mg/mmol D
Persistent moderate proteinuria: 1–2 mg/mg or 100–

200 mg/mmol for 2–4 weeks
D

Impaired eGFR: < 90 mL/min/1.73 m2 D
Relative indications
Persistent mild proteinuria: 1–2 mg/mg or 20–100 mg/

mmol for 12 weeks
D

Hypertension D
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Recommendation 2a-(ii)

•	 We do NOT recommend using heparin, dipyridamole, 
aspirin, or montelukast to prevent IgAVN (grade B, 
moderate recommendation).

Evidence and rationale

A recent Cochrane review summarized the data of 11 
studies enrolling children with IgAV and no kidney 
involvement or mild degrees of hematuria and proteinu-
ria [23]. The analysis concluded that oral glucocorticoids 
compared with placebo did not significantly reduce the 
risk of development of nephritis (5 studies on 746 chil-
dren) or persistence of kidney involvement (2 studies 
on 418 children) at 3 months or 12 months with mod-
erate and high certainty evidence, respectively. Among 
these, one large RCT allocated 352 children with IgAV to 
receive either prednisolone (2 mg/kg/day (maximum dose 
80 mg) for 7 days, followed by 1 mg/kg/day (maximum 
dose 40 mg) for 7 days) or placebo for 14 days [175]. The 
incidence of proteinuria (UPCR > 0.2 mg/mg or 20 mg/
mmol) was similar between the two groups at 12 months. 
Two smaller randomized trials compared oral prednisone 
with placebo and found no difference in the occurrence of 
microscopic hematuria or proteinuria within 1 year of the 
diagnosis of IgAV [176, 177]. Similarly, three small stud-
ies found the addition of antiplatelet therapies (dipyrida-
mole, cyproheptadine, aspirin) to supportive care did not 
induce any reduction in IgAVN incidence [178, 179]. It is 
uncertain whether heparin has any effect on the outcomes 
since two studies (He 2002, Tian 2015) yielded contra-
dictory results [23, 180]. Due to the potential adverse 
effects of such therapies, we do not recommend their 
use to prevent IgAVN in children. One study compared a 
3-month course of montelukast sodium as add-on therapy 
with a placebo in 84 children with IgAV without nephritis 
[181]. This intervention did not prevent further relapse of 
IgAV, or alter the outcome of nephritis. Current low-level 
evidence does support the use of glucocorticoids for the 
extra-kidney manifestation of IgAV, as recommended by 
SHARE [21].

Treatment of IgAVN

The guideline committee was unable to draw any evidence-
based conclusions on treatment for IgAVN in children, either 
regarding the selection of patients who will benefit from treat-
ment or regarding the dose and duration of treatment. Based 
on consensus methods and iterative discussion and voting, the 
expert group has prepared the following statements:

Recommendation 2b-(i)

•	 We suggest monitoring for the development of pro-
teinuria in children with IgAVN for at least 12 months 
(grade D, weak recommendation).

Recommendation 2b-(ii)

•	 The target of treatment is to reduce proteinuria to 
UPCR < 0.2 mg/mg (20 mg/mmol). The follow-up 
must be continued to detect relapses for at least 5 
years (grade X, moderate recommendation).

Recommendation 2b-(iii)

•	 We do NOT recommend the use of glucocorticoids 
for IgAVN in the following situations: isolated micro-
scopic or macroscopic hematuria with no proteinuria 
(UPCR < 0.2 mg/mg or 20 mg/mmol) (grade B, mod-
erate recommendation).

Recommendation 2b-(iv)

•	 We suggest treating children with nephrotic-range pro-
teinuria (UPCR > 2 mg/mg or 200 mg/mmol) or RPGN 
and histological risk for progression (ISKDC ≥ II) with 
a 3–6-month course of glucocorticoid, either as i.v. 
pulses followed by tapering oral daily dose or as an 
oral course (grade D, weak recommendation).

Recommendation 2b-(v)

•	 We suggest using other immunosuppressive agents 
in addition to glucocorticoids (e.g., CNIs, cyclophos-
phamide, mizoribine where available, or mycopheno-
late mofetil) in the following indications: to reduce 
the glucocorticoid dose and/or if PCR > 2 mg/mg 
(200 mg/mmol) and/or insufficient response to glu-
cocorticoids (grade D, weak recommendation).

Recommendation 2b-(vi)

•	 We suggest considering the use of RASB (ACEi 
or ARB) in children with IgAVN and proteinuria 
(UPCR ≥ 0.2 mg/mg (20 mg/mmol)) (grade D, weak 
recommendation).

Recommendation 2b-(vii)

•	 We suggest performing a repeat kidney biopsy for his-
tological re-evaluation of the treatment if proteinuria 
persists for > 4 weeks (grade D, weak recommendation).
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Evidence and rationale

Currently, due to the paucity of RCTs with head-to-head com-
parisons, there is little evidence to guide the choice of treatments 
in children with IgAVN. Furthermore, these studies have not 
addressed relapses of IgAVN. A 2023 Cochrane review summa-
rizing data from 11 studies found no evidence that some agents 
are more effective than others in treating kidney involvement of 
IgAVN [23], and these studies are described in more detail in 
Supplementary Tables S7 and S8. Based on consensus methods 
and iterative discussion and voting, the working group has pro-
posed a management algorithm for IgAVN (Fig. 3) which also 
takes into consideration the natural history of IgAVN which can 
manifest during the first year from presentation with subsequent 
relapses presenting over years of follow-up.

Children with no risk for progression may be those with 
isolated microscopic hematuria or gross hematuria which are 
completely resolved, and thus, they are without any persis-
tent urinary abnormalities. Such children should not receive 
treatment; however, careful follow-up is needed.

Treatment with glucocorticoids and other immunosup-
pressants is determined based on both histologic (ISKDC 

and/or MESCT-C grading) (Supplementary Table S5) and 
clinical severity, considering the risk–benefit profile for indi-
vidual patients.

Glucocorticoids: Although glucocorticoids are recom-
mended as the primary treatment for children with IgAVN, 
the data to support their use are scarce and primarily come 
from observational studies [159]. Most published trials 
include glucocorticoids in their treatment protocols, but 
the heterogeneity of the data precludes drawing any defini-
tive conclusions. Some protocols use methylprednisolone 
pulses followed by oral glucocorticoids in tapering doses, 
especially in the most severe cases when kidney histology 
shows active proliferative lesions in > 50% of glomeruli 
(ISKDC ≥ IV), or when there is nephrotic proteinuria, or 
RPGN [159]. Others will use oral prednisone or predniso-
lone only [159].

One prospective, uncontrolled study used three intrave-
nous methylprednisolone pulses followed by oral prednisone 
for 3 months in 38 children presenting with the NS and/or 
crescents affecting more than 50% of glomeruli [182]. Four 
of these 38 progressed to kidney failure, and three of these 
were treated late in the course of their disease. This 1998 

Fig. 3   Management algorithm for IgAVN
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study suggested that early therapy may be beneficial in pre-
venting irreversible glomerular injury.

A suggested protocol for glucocorticoid is 1–2 mg/kg/
day of oral prednisolone/prednisone (maximum dose 60 mg 
daily) for 4 weeks, followed by alternate-day dosing tapered 
over 3–6 months (Table 4) (Fig. 3). Intravenous methylpred-
nisolone can be used for patients with nephrotic-range pro-
teinuria, ISKDC ≥ III, or RPGN with suggested three doses 
given daily for 3 days at induction, 500 mg/m2 per dose 
(maximum dose of 1000 mg). Some treatment protocols use 
repeated doses of methylprednisolone [108].

Moreover, a short course of glucocorticoids may be needed 
for extra-kidney manifestations, specifically severe bowel symp-
toms after ruling out intussusception, severe arthritis, orchitis, 
etc. However, this does not prevent kidney involvement.

Other immunosuppressive agents: Three published small 
RCTs assessed other immunosuppressive agents. Tarshish 
et al. compared oral cyclophosphamide 90 mg/m2/day for 
42 days, with no therapy, in 56 children with IgAVN with 
crescents and found little difference in kidney outcomes (per-
sistent kidney disease, severe kidney disease as defined by 
heavy proteinuria, reduced eGFR, or kidney failure) after a 
mean follow-up of 7 years [183]. Jauhola et al. compared 
cyclosporine to methylprednisolone pulses in a small number 
of children with biopsy-proven crescentic IgAVN of ISKDC 
grade III or IV, or grade II with NS [184]. All children treated 
with cyclosporine achieved remission of nephrotic-range pro-
teinuria at 3 months compared to only 50% of those treated 
with prednisolone. Limitations of this study included a small 
sample size, incomplete randomization, and non-blinding. 
Zhang et al. studied standard therapy (glucocorticoids and 
i.v. cyclophosphamide) versus tacrolimus in Chinese children 
and showed improvement in hematuria and proteinuria in both 
groups at 2 years, although better in the tacrolimus group; a 
key limitation was the open-label nature of the study, resulting 
in reporting bias [23, 117, 185].

There are two published observational studies examining the 
use of mizoribine for IgAVN. In 2011, Ninchoji et al. reported 
combination therapy including glucocorticoids, azathioprine or 
mizoribine, warfarin, and dipyridamole in 19 childhood IgAVN 
cases with serum albumin levels ≤ 2.5 g/dL and ISKDC clas-
sification Grade IV or higher, and found that proteinuria disap-
peared in all patients, without kidney dysfunction, and no seri-
ous side effects [186]. In 2023, Nagai et al. reported favorable 
outcomes with combination treatment with glucocorticoids, 
mizoribine, and RAS inhibitors for pediatric IgAVN in whom 
RAS inhibitors alone were ineffective [187].

Published observational studies on other immunosup-
pressive agents in children with IgAVN with and without 
glucocorticoids are generally small. The largest single-
center study (n = 61) found that addition of mycophe-
nolate mofetil (20–30  mg/kg/day) to glucocorticoids 

in patients with IgAVN and nephrotic-range proteinu-
ria resulted in a higher rate of complete remission at 
6 months (n = 26/41) when compared to glucocorticoids 
alone (n = 7/20); however, by 23 months of follow-up, 
there were similar rates of complete remission between 
the two groups [188]. Other smaller single-center obser-
vational studies have shown similar favorable responses 
to mycophenolate mofetil although the duration of ther-
apy varied [189–192]. Given the paucity of evidence on 
optimal immunosuppressive agents for the treatment of 
IgAVN, we suggest the use of mycophenolate mofetil or 
mizoribine given their favorable side effect profile, until 
high-quality evidence is available.

RASB: RASB (ACE inhibitors or ARBs) are widely used 
as proteinuria-lowering therapies in children with IgAVN, but 
there are no prospective studies to support their use or to guide 
the timing of initiation. Some experts report on the efficacy of 
early administration whereas others advocate for late introduc-
tion to avoid masking the disease activity of IgAVN.

Antihypertensives

Recommendation 2b-(viii)

•	 We recommend maintaining BP within normal val-
ues (systolic BP < 90th percentile for age, sex, and 
height) (grade B, strong recommendation).

•	 In children with CKD stage 2 or higher, we recom-
mend targeting 24-h mean arterial BP ≤ 50th percen-
tile or targeting ≤ 75th percentile for age, sex, and 
height by ambulatory 24-h BP monitoring in those 
presenting with UPCR > 0.5 mg/mg (50 mg/mmol) 
or no proteinuria, respectively (grade B, moderate 
recommendation).

•	 We recommend adding antihypertensive medica-
tions of other classes (i.e., non-RASB) to maintain 
BP within normal levels when optimal BP con-
trol (BP < 90th percentile for age, sex, and height, 
and < 50th percentile for proteinuria > 0.5 mg/mg (50 
mg/mmol)) is not obtained with maximum tolerated 
doses of RASB (grade C, moderate recommenda-
tion).

Other supportive measures

Recommendation 2b-(ix)

•	 We recommend yearly lifelong ongoing monitoring 
of blood pressure and urinalysis for patients with a 
history of pediatric IgAVN (grade X, moderate rec-
ommendation).
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Diagnosing and treating relapse in IgAVN, 
and treatment discontinuation

Definition of remission

Remission of IgAVN: resolution of proteinur ia 
(UPCR < 0.2  mg/mg or 20  mg/mmol or proteinu-
ria < 100 mg/m2 per day or < 0.2 g/day in 24-h collec-
tion) based on at least two urine samples collected at 
least 1 month apart in the presence of normal (≥ 90 mL/
min/1.73 m2) or stable eGFR. Complete remission 
includes, in addition to these features, the resolution of 
hematuria, defined as a negative dipstick for blood and/
or < 5 RBC/high-power microscopic field (grade X, mod-
erate recommendation).

Definition of relapse

Relapse of IgAVN: recurrence of hematuria (gross hema-
turia or ≥ 1 + in dipstick or 5 RBC/ high-power micro-
scopic field) and/or proteinuria (UPCR ≥ 0.2 mg/mg or 
20 mg/mmol) in at least two urine samples and/or reduced 
kidney function (eGFR < 90 mL/min/1.73 m2 or > 25% 
reduction from baseline) in a patient who has achieved a 
complete remission for at least 1 month (grade X, moder-
ate recommendation).

Repeat biopsy

Recommendation 3a

•	 We suggest considering a repeat biopsy in case of 
a relapse in proteinuria ± an unexplained decline in 
eGFR or when proteinuria persists despite treatment 
(grade D, weak recommendation).

Evidence and rationale

There is no standard definition or consensus on the defi-
nition of relapse of IgAVN. Most of the definitions used 
in the medical literature have been established as inclu-
sion criteria to initiate therapy in specific clinical trials. 
In general, a relapse of vasculitis has been defined as the 
recurrence of clinical signs and symptoms or the occur-
rence of new symptoms after an initial remission, requir-
ing the resumption or the increase of immunosuppres-
sive therapy [163–170]. Many authors consider a relapse 
of IgAV when a patient who was previously diagnosed 
with IgAV and who had been asymptomatic for at least 
1 month presents with a new flare of cutaneous lesions or 
with other systemic symptoms [193–198]. Others define a 

relapse of IgAV when symptoms recur at least 3 months 
after remission [199, 200]. A relapse of IgAVN can present 
concomitantly to manifestations of a systemic vasculitis or 
as a kidney-limited relapse, defining nephritis as the pres-
ence of macroscopic or microscopic hematuria (≥ 5 RBC/
high-power microscopic field) with or without proteinuria 
(UPCR > 0.2 mg/mg or 20 mg/mmol) [194].

The Pediatric Vasculitis Activity Score defines proteinu-
ria as urine protein excretion > 0.3 g/day or UPCR > 0.2 mg/
mg or 20 mg/mmol and hematuria as a dipstick ≥ 2 + or 5 
RBCs/high-power microscopic field or red cell casts and 
decreased eGFR as a decline of > 25% [201].

Evaluation of relapses

Recommendation 3b

•	 When treating relapses of IgAVN, we suggest evalu-
ating urine sediment, PCR on the first-morning void, 
and eGFR (grade D, weak recommendation).

Treatment of relapses

Recommendation 3c

•	 In children with relapses of IgAVN, we suggest 
treating relapses following the recommendations for 
treatment of the initial episode (grade X, moderate 
recommendation).

•	 The decision should take into consideration the 
response to a specific drug during the initial episode 
and the toxicity associated with the treatment (grade 
X, moderate recommendation).

Evidence and rationale

There are no universally accepted guidelines/recommen-
dations for the treatment of recurrent IgAVN in native 
kidneys in children or adults, and no high-quality clinical 
trial has demonstrated a clear benefit or superiority of a 
specific agent. One retrospective cohort study showed a 
reduction in proteinuria with use of oral glucocorticoids 
and RASB in 7/20 children with IgAVN who had a pro-
teinuric relapse (PCR > 1 mg/mg or 100 mg/mol) after 
initial remission with oral glucocorticoids (20/20), RASB 
(15/20), and cyclophosphamide (13/20) [202]. Given the 
lack of scientific evidence to support any specific drug, 
participation in clinical trials is encouraged (ongoing 
studies are listed here: https://​clini​caltr​ials.​gov/​ct2/​resul​
ts?​cond=​IgA+​Vascu​litis​&​term=​&​cntry=​&​state=​&​city=​
&​dist =).

https://clinicaltrials.gov/ct2/results?cond=IgA+Vasculitis&term=&cntry=&state=&city=&dist
https://clinicaltrials.gov/ct2/results?cond=IgA+Vasculitis&term=&cntry=&state=&city=&dist
https://clinicaltrials.gov/ct2/results?cond=IgA+Vasculitis&term=&cntry=&state=&city=&dist
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Treatment discontinuation

Recommendation 3d

•	 We suggest using immunosuppressive treatment in 
children with IgAVN for at least 8–12 weeks (grade 
D, weak recommendation).

•	 We suggest discontinuing immunosuppressive treat-
ment in children with IgAVN after at least 4 weeks 
of remission of proteinuria (PCR < 0.2 mg/mg (20 
mg/mmol)) and absence of gross hematuria with nor-
mal eGFR (> 90 mL/min/1.73 m2) (grade D, weak 
recommendation).

Follow‑up

Recommendation 3f-(i)

•	 We suggest monitoring children with IgAVN with 
evaluation of urinalysis, eGFR, and blood pressure for 
at least 5 years after the initial episode. This follow-up 
may be conducted by the primary care provider (grade 
D, weak recommendation).

Recommendation 3f-(ii)

•	 We suggest lifelong monitoring, individualized 
according to the severity and response to treatment, 
for children who received therapy (grade D, weak rec-
ommendation).

Evidence and rationale

There are no studies specifically investigating the optimal 
time to discontinue treatment in children with IgAVN. 
Cohort studies provide insight into the rates of remission 
and timing of relapse. Rates of complete remission in chil-
dren are reported to be around 32%, with a further 40% 
found to have minimal or moderate proteinuria with oth-
erwise normal kidney function [203]. Small clinical series 
report that many of the patients develop remission within 
the first 3 years [204]. Approximately, 12% of children 
with IgAVN will relapse between 1 month and 5 years 
after primary onset, suggesting that although remission 
in IgAVN is common, a low risk of relapse is still pre-
sent for several years [196]. Given the potential serious 
toxicity of many immunosuppressive agents commonly 
used to treat IgAVN, we think it is reasonable to con-
sider stopping immunosuppressive therapy > 4 weeks after 

remission has been achieved, for a total treatment dura-
tion of at least 8–12 weeks. Treatment with ACEi/ARB 
may need to be more prolonged. Because of the potential 
for delayed relapses and the long-term effects of some 
immunosuppressive agents, intermittent monitoring of 
urinalysis, eGFR, and BP for a lifetime is suggested for 
children who received pharmacotherapy or did not achieve 
complete remission. Compared to IgAN, the treatment for 
IgAVN can be much shorter; response is generally rapid, 
and there is no evidence of benefit of prolonged treatment 
on outcome or on relapse prevention, although some chil-
dren may be at risk of late decline in kidney function after 
years of follow-up.

How should transition be managed 
in children with either IgAN or IgAVN?

Empowering young people by equipping them with the 
knowledge and skills to self-manage aspects of their health-
care successfully and confidently underpins the transitional 
care planning process, which can begin as early as 11 years 
old.

We recommend that:

•	 Appropriate staff members in adult units are trained 
to help young people and their parents or caregivers 
with the transition to adult services.

•	 All young people with IgAN and IgAV should have 
a transition plan, developed between the multi-pro-
fessional team and the young person.

•	 A named transition worker should be allocated.
•	 Support should be offered for a minimum of 6 

months before and after transfer.
•	 Support should include self-management to encour-

age the young person to make decisions and choices 
that improve health, well-being, and related behav-
ior, e.g., regularly taking their BP medications and 
RASB.

•	 Young adult-specific information should be provided 
in adult units.

•	 Counseling and career, financial, and benefits advice 
should be easily accessible.

•	 Access to a peer support network should be provided 
(grade X, moderate recommendation).
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