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ABSTRACT 

Immunoglobulin A nephropathy ( IgAN ) is a common glomerulonephritis partially correlated with mucosal immune 
system dysfunction. Progressive renal failure occurs in many patients, with about 30–50% of the patients with IgAN 

developing end-stage kidney disease ( ESKD ) . Many treatments have been used for decades, despite uncertainty about 
their effectiveness and the ideal dose. Randomised controlled trials reported that systemic glucocorticoids can be an 

effective treatment for patients with persistent and significant proteinuria despite renin-angiotensin system inhibitors 
use possibly causing systemic side effects. The primary focus of IgAN management should be based on optimised 
supportive care, including renin-angiotensin system ( RAS ) blockade and now SGLT2 inhibitors. The novel 
targeted-release formulation ( TRF ) of budesonide has been tested to reduce the adverse events of systemic steroids by 
delivering the drug to the distal ileum. The local efficacy of TRF-budesonide may represent a novel and promising 
approach to treating IgAN. Two clinical trials showed that TRF-budesonide could significantly reduce proteinuria and 
haematuria and possibly preserve renal function while significantly reducing the side effects. However, the limited 
number of treated patients and the relatively short follow-up suggest caution before considering budesonide superior to 
the current six-months steroid pulses scheme. Long-term data on the efficacy and safety of TRF budesonide are awaited, 
together with the design of trials with a head-to-head comparison with systemic steroids before considering 
TRF-budesonide as the standard of care treatment for IgAN nephropathy. 
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According to the Kidney Disease Improving Outcome ( KDIGO ) 
recommendations, patients with proteinuria > 1 g/day despite at 
least 90 days of optimised supportive care have a high risk of 
progressive loss of kidney function and may be considered for 
a six-month course of glucocorticoid therapy [ 8 ]. However, glu- 
cocorticoid use in IgAN is controversial despite being used for 
decades because not all patients benefit from the treatment. A 

few patients may develop severe side effects, usually when high- 
dose glucocorticoids are used. 
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NTRODUCTION 

gA nephropathy ( IgAN ) is the most common glomerulonephri- 
is in the world and a major cause of end-stage kidney disease 
 ESKD ) [ 1 –4 ]. Proteinuria at follow-up and time-averaged pro- 
einuria are the best assessed primary determinant of the rate 
f progression to ESKD demonstrated today [ 5 , 6 ]. More recently,
he International IgAN Prediction Tool has become available for 
redicting the risk of a 50% decline in eGFR or ESKD after biopsy 

 7 ]. 
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This review will consider the mechanisms of action and the
esults of randomised studies with systemic glucocorticoids,
nd the potential therapeutic role of target-release formulation 
 TRF ) budesonide, a new topical corticosteroid, and other topical 
ormulations. 

YSTEMIC GLUCOCORTICOIDS 

echanisms of action 

irculating levels of endogenous cortisol begin to increase be- 
ween 2 and 4 a.m. peak a few minutes after awakening,
nd then decline through the day, reaching a nadir between
1 p.m. and 1 a.m. [ 9 ]. The half-life of cortisol is short ( about
6 minutes ) . Synthetic glucocorticoids have longer half-lives 
nd may be classified according to their half-life into short-
cting ( prednisone and derivates, deflazacort ) , with plasma 
alf-lives of 60–200 minutes, intermediate ( paramethasone and 
riamcinolone ) , with plasma half-lives of about 300 minutes, and
ong-acting ( dexamethasone and betamethasone ) , with a half- 
ife of up to 48 hours. 

The genomic effects of glucocorticoids depend on the doses,
vailability, and affinity of the glucocorticoid receptors ( GRs ) .
R undergoes a conformational change that triggers transloca- 
ion into the nucleus upon binding glucocorticoids. Here, GRs 
ind to specific GC response elements of the target genes that
ontrol the transcription of anti-inflammatory genes. The gene 
ranscription is called transactivation [ 10 ]. The process of im-
aired transcription is called transrepression [ 11 ]. GRs may ex-
rt pleiotropic effects in different organs; in the human kidney
lomeruli, all glomerular cells can express GRs [ 12 ]. 

Non-genomic effects depend on interactions of glucocorti- 
oids with a non-classical membrane-bound GR [ 13 ]; they are
haracterised by rapid onset ( seconds to minutes ) and short du-
ation of action ( 60–90 minutes ) . 

Glucocorticoids can elicit a variety of adverse events that are
sually dose- and time-dependent. Many adverse events can be 
ttributed to the ability of the GRs to transactivate genes produc-
ng metabolic effects. Instead, the beneficial anti-inflammatory 
ffects are mainly due to transrepression. 

oxicity prevention 

easures to reduce glucocorticoid toxicity include using a single 
orning dose or alternate-day therapy to respect the circadian 

hythm of cortisol and reduce pituitary adrenal suppression. A 

ypocaloric and low-salt diet, a supplement of calcium and Vi-
amin D3 400 U.I. daily, physical activity and smoke avoidance
ay prevent many of the side effects [ 14 ]. Bisphosphonate could
e added for osteoporosis prevention, but rarely may cause fo-
al and segmental glomerulosclerosis. Using formulations that 
xert non-genomic effects can reduce the risk of side effects.
n this respect, intravenous megadoses of glucocorticoids may 
ownregulate glucocorticoid receptors and exert non-genomic 
ffects [ 14 –17 ]. 

he rationale for use in IgA nephropathy 

he mechanistic interpretation of IgAN is based on four-hit 
athogenesis. The first hit is represented by circulating IgA1,
hich have an increased concentration of abnormally glycosy- 

ated molecules. IgA1 molecules are synthesised in the gut and
onsil, and respiratory mucous membranes, eliciting cytokine- 
riven aberrant mucosal immune responses [ 18 ]. The second hit,
hich is necessary for the development of the disease, is repre-
ented by an auto-antibody response ( IgA or IgG class ) to the ab-
ormal IgA1 molecules, resulting in the formation of immune
omplexes ( third hit ) . Circulating immune complexes can ac-
umulate in the mesangium and activate complement through
he lectin and alternative pathways, inducing the proliferation
f mesangial cells and the secretion of extracellular matrix, cy-
okines, and chemokines, eventually resulting in kidney injury
 fourth hit ) ( Fig. 1 ) [ 19 ]. 

The pathogenesis of IgAN is made even more complex by re-
ent observations that IgA-secretory plasmablasts can migrate 
rom the mucosae to the kidney [ 18 ] and produce serum IgA
gainst mesangial antigens, such as βII-spectrin [ 18 , 20 ]. 

Systemic glucocorticoids may exert anti-inflammatory and 
mmunosuppressive actions. Most effects are mediated by re-
ressing the activity of key transcription regulators, such as
appa-light-chain-enhancer of activated B cells and activator 
rotein 1, and other transcription factors [ 21 ]. Because GRs are
lmost ubiquitously expressed, glucocorticoids can exert sys- 
emic and local effects. In the kidney, glucocorticoids not only
ay directly interfere with the overproduction of inflammatory
ediators, but may also exert protective effects on podocytes
ia the GR [ 22 ]. Systemic glucocorticoids may reduce the forma-
ion of autoantibodies towards abnormal IgA1 molecules. In this
espect, patients treated with systemic steroids or immunosup-
ressants had much lower levels of IgA-IgG immunocomplexes
han untreated ones [ 23 ]. On the contrary, total plasma IgA lev-
ls were not significantly changed during treatment [ 23 ], possi-
ly suggesting that systemic corticosteroids have little effect on
ucosal production of antibodies towards aberrant IgA. 

ESULTS FROM CLINICAL TRIALS 

andomised clinical trials ( RCTs ) showed the efficacy and good
olerance of steroid regimen based on a short course of methyl-
rednisolone pulses ( MPP ) followed by low-dose oral prednisone
 24 , 25 ]. 

In a long-term RCT, 86 patients with biopsy-proven IgAN,
roteinuria between 1 to 3.5 g/day, and serum creatinine lev-
ls of ≤1.5 mg/dL were randomised to symptomatic treatment
r to receive three intravenous MPP at the beginning of month
, 3, and 5 followed by alternate-day oral prednisone, 0.5 mg/48
our, for six months [ 26 ]. In this study, the supportive care with
enin-angiotensin system ( RAS ) inhibitors was incomplete for 
istorical reasons and thus not comparable with more recent
lucocorticoid trials. The 10-year kidney survival was 97% in the
reated group vs 53% in the controls ( P = .0005 ) [ 27 ]. Protein-
ria decreased from 1.9 g/day to 0.6 g/day ( P < .001 ) in treated
atients, increasing from 1.7 g/day to 2.0 g/day in the control
rm. Excepting one patient who developed diabetes, the other
atients assigned to glucocorticoids did not experience any sig-
ificant side effects during follow-up. Of note, only 2 of 43 pa-
ients randomised to steroid therapy had a relapse of mild pro-
einuria over the ten-year follow-up [ 27 ]. They were successfully
etreated with the same schedule. 

In another Italian RCT, 97 IgAN patients with proteinuria
 1 g/day and an estimated glomerular filtration rate ( eGFR )
 50 ml/min/1.73 m 

2 were randomised to receive ramipril alone
r ramipril plus daily high-dose oral prednisone 1 mg/day for
0 days, then gradually tapered off [ 28 ]. After a follow-up till
6 months, 13/49 ( 26.5% ) controls in the monotherapy group
eached the primary outcome ( doubling of serum creatinine or
SKD ) compared with 2/48 ( 4.2% ) in the prednisone group. The
ean rate of eGFR decline was higher and proteinuria lower in
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Figure 1: The four-hit hypothesis in the pathogenesis of IgA nephropathy and possible sites of actions of systemic steroids and target released formulation budesonide. 
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he monotherapy group than in the prednisone one ( P = .013 ) .
dverse events were mild in both groups [ 28 ]. 
In a small pilot study, 63 patients were randomly assigned to 

ither cilazapril ( RAS inhibitor ) alone or prednisone plus cilaza- 
ril. The combination therapy provided additional benefits com- 
ared with the RAS inhibitor alone [ 29 ]. 
In the Supportive Versus Immunosuppressive Therapy for 

he Treatment of Progressive IgA Nephropathy ( STOP ) trial,
62 participants with proteinuria > 0.75 g/day were assigned 
o supportive care with RAS inhibitors or RAS inhibitors plus 
hree MPP at the start of months 1, 3, 5 and prednisolone 
.5 mg/kg/48 hours up to 6 months [ 1 ]. Participants with an eGFR 
etween 30 and 59 ml/min/1.73 m 

2 were given oral prednisolone,
0 mg/day tapered to 10 mg/day over the first three months plus 
yclophosphamide, 1.5 mg/kg/day for three months, then aza- 
hioprine, 1.5 mg/kg/day up to month 36. After three years of 
ollow-up, 14 participants in the immunosuppression group had 
omplete clinical remission versus four in the supportive care 
roup ( P = .001 ) . However, there was no difference between the 
wo groups in the decrease of eGFR > 15 ml/min/1.73 m 

2 ( 28% vs 
6% ) . Serious adverse events were similar in the two groups ( 29 
ersus 33 ) . Malignancies developed in two participants who re- 
eived cyclophosphamide and azathioprine. In a second report,
he follow-up of the STOP trial was extended up to 10 years 
 median 7.4 years ) [ 30 ]: ESKD occurred in 17 patients randomised 
o supportive care and 20 with additional immunosuppression.
lso, the rates of eGFR loss over 40% and annual eGFR loss did 
ot differ between groups. The two study groups had similar 
umbers of serious adverse events. Two patients died in the sup- 
ortive care group, and three in that with additional immuno- 
uppression. 

It is difficult to understand the lack of GFR protection despite 
he remission of proteinuria reported in the STOP trial. How- 
ver, the finding should also be interpreted considering the slow 
rogression rate of the control group. In a retrospective analy- 
is of the European Validation Study of the Oxford Classification 
f IgAN ( VALIGA ) study, 184 participants who received gluco- 
orticoids and RAS inhibitors were matched with 184 patients 
ho received only RAS inhibitors [ 31 ]. Glucocorticoids signifi- 
antly reduced proteinuria and the rate of kidney function de- 
line and increased renal survival in patients with proteinuria 
 1 g/day. These benefits extended to participants with an eGFR 
50 ml/min/1.73 m 

2 , and the benefits increased proportionally 
ith the level of proteinuria and the time elapsed after randomi- 
ation [ 31 ]. 

The Therapeutic Effects of Steroids in IgA Nephropathy 
lobal ( TESTING ) trial assessed the efficacy and safety of oral 
ethylprednisolone compared to placebo in 503 Chinese pa- 

ients with IgAN treated with RAS inhibitors [ 32 ]. Participants 
ere randomised to methylprednisolone ( 0.6–0.8 mg/kg/day; 
aximum, 48 mg/day ) or placebo for two months, with sub- 
equent weaning over 4–6 months. After randomising 262 pa- 
ients, recruitment was discontinued because of excess severe 
dverse events: 14.7% in the methylprednisolone group vs 3.2% 

n the placebo group ( P = .001 ) . The dose of methylprednisolone
as reduced ( 0.4 mg/kg/day, maximum 32 mg/day, weaning by 
 mg/day/month ) , and antibiotic prophylaxis for pneumocys- 
is pneumonia was added for subsequent participants. Over a 
ean follow-up of 4.2 years, the primary renal outcome mea- 
ure ( ESKD or a 40% decrease in eGFR ) occurred in 74 partici- 
ants ( 28.8% ) in the methylprednisolone group compared with 
06 ( 43.1% ) in the placebo group ( P < .001 ) . Serious adverse 
vents were more frequent with high-dose methylprednisolone 
s placebo ( 10.9% vs 2.8% ) [ 32 ]. 

These RCTs showed that steroid therapy added to support- 
ve therapy induced a significantly higher remission rate than 
upportive care alone. However, the TESTING trial reported more 
ide effects in patients given steroids alone [ 32 ], and the STOP
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tudy found severe adverse events when adding cytotoxic drugs 
 29 ]. Ethnicity, age, gender, degree of kidney function, duration
nd entity of proteinuria, genetic factors, and inflammatory sta- 
us were not the same in the different trials. Also, monitoring
he participants and respecting measures to prevent side ef- 
ects are not described. Finally, the type of glucocorticoid ad-
inistration is of paramount importance. Previous studies con- 
luded that a course of three MPP followed by alternate-day 
rednisone proved effective and safe with a favourable safety 
rofile. Recently, another Chinese RCT compared a full-dose 
rednisone regimen ( 0.8–1.0 mg/kg for two months, then tapered 
ff over four months ) with three IV MPP at day 1 and 90 plus
lternate-day prednisone ( 15 mg/48 hours ) in 87 patients with 
iopsy-proven IgAN and proteinuria between 1 and 3.5 g/day 
 33 ]. The number of complete remissions at 18 months was sim-
lar ( 60% vs 56% ) , but 21% of the patients in the oral prednisone
roup presented infections vs 8% in MPP. Weight gain ( 19% vs 4% )
nd Cushing syndrome ( 18% vs 3% ) were also more frequent in
he prednisone group [ 33 ]. 

Whether the degree of activity or chronicity at kidney biopsy
an predict response to steroid treatment is still an open ques-
ion. In the VALIGA study, the whole MEST score significantly
redicted the long-term renal outcome; the C score ( crescents )
as an outcome predictor only in untreated patients [ 34 ]. More
ecently, Itami et al. [ 35 ]. showed that only activity indexes were
ssociated with response to steroid therapy, whereas chronic- 
ty ones were not [ 36 ]. Other authors did not confirm a change
n the predictive capability of the MEST score in those receiving
teroids [ 37 ]. 

Finally, according to meta-analyses [ 38 , 39 , 40 ], glucocorti-
oids can significantly reduce the risk of proteinuria and in-
rease kidney survival in IgAN patients, although at risk of ad-
erse reactions. 

ARGETED THERAPY 

ecent research has explored new ways of administering 
teroids in IgAN to optimise effectiveness while minimising side 
ffects. Advances in the pathophysiology of IgAN have provided 
 theoretical basis for local treatment of the disease. As men-
ioned above, a subset of B cells generates IgA1 molecules lack-
ng galactose residues ( Gd-IgA1 ) . These abnormal glycosylated 
gA1 molecules, which circulate in greater amounts in IgAN pa-
ients, are mainly produced by lymphoid follicles at the level of
eyer’s patches of the ileum [ 41 ]. Since Gd-IgA1 plays a signifi-
ant role in IgAN pathogenesis, using a drug that selectively tar-
ets the ileum in correspondence with Peyer’s patches is a rea-
onable approach. 

Budesonide is a second-generation synthetic glucocorticoid 
ith minimal systemic absorption. The molecule does not con- 
ain any fluorine atoms and possesses an unsymmetrical 16 al-
ha, 17 alpha-acetal structure; this structure increases its topi- 
al anti-inflammatory activity [ 42 ]. It has a much higher potency
han prednisone ( on a weight basis ) . 

Budesonide has been used for decades for the topical treat-
ent of inflammatory bowel diseases or asthma. Its delivery to

he gut, release site, and relative timing varies with different for-
ulations. 

argeted Release Formulation budesonide 

he Targeted Release Formulation ( TRF ) ( Nefecon®) has been de- 
eloped recently. Thanks to the TARGIT starch capsule technol- 
gy, the drug is delivered precisely to the distal ileum and proxi-
al colon, where Peyer plaque density is highest. For this reason,
heoretically, it acts in a targeted way at one of the two primary
ites involved in initiating and fuelling the pathogenetic mecha-
isms of the disease. The efficacy and safety of TRF budesonide
ere first tested in a phase 2 double-blind placebo RCT, the NE-
IGAN study ( The Effect of Nefecon in Patients with Primary IgA
ephropathy at Risk of Developing End-stage Renal Disease ) [ 43 ].
t enrolled 150 patients aged > 18 with biopsy-confirmed primary
gAN and persistent proteinuria at maximum tolerated dose of
AS inhibitor. Participants were randomised to TRF-budesonide 
6 mg/day, 8 mg/day, or placebo. The primary outcome was the
ean change from baseline in urinary protein to creatinine ra-

io ( UPCR ) after nine months of treatment. Considering the two
oses combined ( 16 mg/day plus 8 mg/day ) , patients randomised
o TRF-budesonide had a 24.4% decrease in mean UPCR from
aseline; this change was statistically significant in comparison
o placebo. When the two dosages were analysed separately, the
ecrease in UPCR at nine months was statistically significant
nly for the 16 mg/day dose but of borderline significance for
he lower dose ( Fig. 2 ) . On the contrary, patients who received
 placebo had an increase in mean UPCR of 2.7%. Overall, the
ncidence of adverse events was similar in the three groups: Of
ote, two patients receiving TRF-budesonide at 16 mg/day expe-
ienced deep vein thrombosis and unexplained deterioration in
idney function. Two other patients developed diabetes. 

More recently, the findings of the first part of a phase-3
tudy with TRF budesonide were published [ 44 ]. The Efficacy
nd Safety of Nefecon in Patients with Primary IgA Nephropa-
hy ( NefIgArd ) trial ( NCT03643965 ) was a multicentre, double-
lind, randomised, placebo-controlled study [ 44 ]. In this first
art, 199 IgAN patients with UPCR ≥0.8 g/g or proteinuria
1 g/day despite optimised supportive care, an eGFR of ≥35 to
90 ml/min/1.73 m 

2 were randomised to receive either budes-
nide 16 mg/day or a placebo for 9 months. Like phase-2
ata, TRF-budesonide significantly decreased UPCR compared 
o placebo ( 27% lower in the budesonide group ) . Patients receiv-
ng budesonide also experienced a slower decline in eGFR with
 3.87 ml/min/1.73 m 

2 difference versus placebo, possibly due
o hyperfiltration occurring in patients receiving budesonide as
 consequence of some systemic absorption of the drug. Inter-
stingly, three months after treatment discontinuation, UACR 
as still decreasing in the budesonide group ( –48% compared
o placebo ) . The most common side effects reported during the
tudy were hypertension, peripheral oedema, muscle spasms,
nd acne. Two patients receiving budesonide with prediabetes
t baseline developed type 2 diabetes during the study. Mild to
oderate infections were reported similarly in the two groups.
 recent press release from Callidatas ( 15 May 2023 ) reported
ome preliminary data on part B of the study regarding the com-
lete trial population of 360 subjects over a longer follow-up pe-
iod [ 45 ]. The trial met its primary endpoint on eGFR total slope
ompared to placebo with a long-lasting effect after treatment
iscontinuation. Similarly, a long-lasting reduction of UPCR was
bserved. 

ther topical formulations 

ther enteric formulations of budesonide have been used in
gAN, obtaining significant proteinuria reduction [ 46 , 47 ]. How-
ver, none were tested in randomised clinical trials, and doses
ere not comparable to that tested with TRF budesonide. More-
ver, considering they have a different kinetic release time in
he gut, they do not necessarily act at Peyer’s patches as TRF
udesonide. 
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NEFIGAN 8 mg

NEFIGAN 16 mg
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NefIgArd 16 mg

9 months (end of treatment)
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Figure 2: Percentage decrease in urinary protein to creatinine ratio in phase-2 ( Targeted-release budesonide versus placebo in IgA nephropathy study, NEFIGAN [ 43 ] ) 
and phase-3 ( Efficacy and Safety of Nefecon in Patients with Primary IgA Nephropathy, NefIgArd [ 44 ] ) trials with TRF-budesonide ( 16 mg/day ) or a placebo after nine 
months of therapy and at the end of the follow-up period at 12 months. 
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Considering that mucosal aberrant IgA antibodies are not 
roduced only by the gut but also by the tonsils, the topical 
dministration of steroids to the upper airways may also have 
ome effects on IgAN. Recently, Sun et al. reported about 142 pa- 
ients with biopsy-proven IgAN, who were randomised to either 
uticasone propionate aerosol plus RAS blockade or RAS block- 
de alone; those randomised to fluticasone propionate aerosol 
ad significantly lower proteinuria levels than those in the con- 
rol group [ 48 ]. 

ONCLUSIONS 

here is consensus that glucocorticoids should be reserved for 
gAN patients at risk of rapid progression to ESKD. The type of 
dministration and proper patient selection and monitoring in- 
uence their efficacy and safety. Based on the current knowl- 
dge, TRF budesonide at a dose of 16 mg/day could be indi- 
ated as first-line treatment for patients with mild-to-moderate 
orms of IgAN and those at risk of developing severe side ef- 
igure 3: Present and future treatment options for IgA nephropathy. The figure summa
r, more generally, nephroprotection. Some of these strategies are approved for clinical 
thers are approved for clinical use for CKD patients, including IgAN, or only for p
evelopment for treating IgAN ( blue boxes ) . a APRIL, a proliferation-inducing ligand; b

 sparsentan is approved for clinical use by the FDA and is under evaluation by EMA, w
ects associated with systemic glucocorticoids. Treatment dura- 
ion should be of nine months ( i.e. the one presented to the Food
nd Drug Administration ( FDA ) and European Medicine Agency 
 EMA ) ) . Both agencies gave conditional approval but with slight 
ifferences: for the FDA, TRF budesonide is indicated for reduc- 
ng proteinuria in IgAN patients with baseline UPCR > 2.0 g/g, for 
MA, the treatment indication is IgAN at risk of rapid disease 
rogression with a UPCR ≥1.5 g/g. 
Till now, TRF budesonide has been tested only in compari- 

on with a placebo. But it is important to know whether it is re-
lly safer and possibly more effective than systemic glucocorti- 
oids. TRF budesonide does not act in the kidney unless a small
mount is absorbed systemically. However, TRF budesonide is 
uch more potent than systemic steroids, so even a tiny amount 
f the absorbed drug could have clinical relevance. Conversely,
ystemic steroids have little effect on the gut compared to TRF 
udesonide. 

Is it enough to halt the pathogenetic mechanism of the dis- 
ase at the very beginning, or is it also necessary to decrease its
rises the main treatment options for IgAN for immunosuppression, modulation, 
use in IgAN patients with a specific indication ( TRF-budesonide and sparsentan ) . 
atients with type 2 diabetes ( finerenone ) . Many new drugs are under clinical 
 BLYS, B-lymphocyte stimulator protein; c SGLT2, sodium-glucose transporter 2; 

hile atresantan is under clinical development. 
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2  
ctivity at the kidney level? And again, how can one understand
hich mechanism is predominant in the single patient in the
bsence of reliable biomarkers? 

Another important aspect is the safety of TRF budesonide,
s cushingoid side effects were two times higher than those ob-
erved in the placebo group [ 45 ], suggesting that the systemic
ffects of TRF budesonide are not negligible. 

Only an RCT comparing the efficacy and safety of TRF
udesonide versus MPP and alternate-day prednisone or only 
ral moderate dose methylprednisolone could verify these hy- 
otheses and indicate the best treatment strategy for protein- 
ric patients with IgAN resistant to RAS blockade ( and SGLT2
nhibitors ) . 

The availability of markers of disease activity in everyday 
linical practice, such as the levels of aberrant IgA levels ( Gd-
gA1 ) or IgG/IgA autoantibodies, could become an additional 
elp over proteinuria for selecting the patients more suitable 
o a given treatment strategy, verifying disease activity during 
ollow-up and the need of retreatment. 

The pharmaceutical possibilities for IgAN are widening at an 
ncredible speed ( Fig. 3 ) . Thanks to new rules for drug approval by
he FDA and EMA for rare or ‘orphan’ diseases, several new drugs
re now under clinical development for treating IgA nephropa- 
hy. These include agents inhibiting the complement system,
he GAS6-AXL signalling pathway, anti-A proliferation-inducing 
igand ( APRIL ) , anti-B-lymphocyte stimulator ( BLYS ) monoclonal 
ntibodies, tyrosine kinase and NLR Family Pyrin Domain Con- 
aining 3 ( NLRP3 ) inflammasome inhibitors. The second line of 
reatment includes agents acting on the mechanism of CKD pro-
ression, such as sparsentan, and finerenone. They should be 
onsidered as an additive treatment in combination with sys- 
emic steroids or budesonide or as maintenance therapy in the
ong term. When these therapeutic possibilities become avail- 
ble for clinical use, clinicians will have to confront the difficult
hoice of selecting the right patient for the right drug. For all the
gents, including TRF budesonide, the price could play an essen-
ial role in their penetration into the market. 
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