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INTRODUCTION 

IgA Nephropathy (IgAN) is a common type of glomerulonephritis 

among primer glomerulonephrites. IgAN is an important cause 

of chronic renal disease and end-stage renal insuffi  ciency. Initial 

manifestations of IgAN are recurrent episodes of gross hematuria 

that usually arise aft er upper respiratory tract infections. Clinically 

asymptomatic microscopic hematuria and / or mild to moderate 

proteinuria are seen. Rarely, nephrotic proteinuria or acute kidney 

failure may occur [1]. Nephrotic proteinuria during the diagnosis 

was seen severe glomerular injury and poor renal survival [2]. Th e 

10, 20, and 30 years of renal survival rates were 84%, 66%, and 50%, 

respectively [3].

EPIDEMIOLOGY

Th e frequency of IgAN varies according to the geographical 

region. In European studies, IgAN was most commonly detected 

among primary glomerulonephritis. In Spain, IgAN was detected 

most commonly in adults with 17.2% and in children with 19.5% [4]. 

In the registry of the Czech Republic, IgAN was found to be the most 

common among the primary glomerulonephritis with 34.5% [5]. In 

the study conducted in Turkey, the most common cause of primary 

glomerulonephritis was detected as membranous glomerulonephritis 

(28.8%) followed by focal segmental glomerulosclerosis (19.3 %) and 

IgA nephropathy (17.2 %) [6].

In Asian countries, IgAN is more common. In studies conducted 

in China, IgAN (27.6-45.2%) was found as of the most common 

primary glomerulonephritis [7,8]. According to Japan data, IgAN as 

the most common cause of primary glomerulonephritis was found 

to be about 48% [9]. In a single-centered study of South Korean 

adults, IgAN was most frequently detected (33.3%) aft er mesangial  

proliferative glomerulonephritis [10]. In America and Brazil, focal 

segmental glomerulosclerosis is the most common type of primary 

glomerulonephritis. In the USA, the incidence of IgAN is 5-10% 

[11,12]. IgAN in renal biopsies are less common than 5% in the 

Central Africa [13].

Although IgAN is seen in all ages and both genders, it is more 

common in adolescents and young adults. It is more common in male 

gender. (Male to female ratio is 2: 1 or 3: 1) [14].

PATHOGENESIS

Th e IgAN pathogenesis is called the multi-hit hypothesis. 

Accumulation of IgA-containing immunocomplexes in glomeruli 

leads to overproduction of proliferation, chemokines, cytokines, 

extracellular matrix, and glomerular injury [15]. Sensitivity to IgAN 

is aff ected by environmental and genetic factors [16]. Experimental 

studies support that environmental factors may cause excessive 

aberrantly-glycosylated IgA production in mucosal-associated 

lymphoid tissue [17]. Th ere are two separate isotypes (IgA1-IgA2) 

as IgA in serum and mucosa. IgA in serum is mostly found in 

monomeric form. In humans, the production of immunoglobulins 

is detected daily at approximately 70 mg / kg / day for IgA, 22 mg 

/ kg / day for IgG and 7 mg / kg / day for IgM, respectively. Plasma 

IgA levels are lower than other immunoglobulins since they have 

short half-life [13]. Approximately 85% of total IgA is IgA1. Th is 

was consistent with the production of more IgA1 than plasma cells 

in this bone marrow. Polymeric IgA is more common in external 

secretions [18]. While IgA2 secreting cells are more dominant in the 

female reproductive system and the colon, IgA1 are more dominant 

in the lacrimal glands, salivary glands, respiratory system and 

upper gastrointestinal tract [19]. IgA1 and IgA2 are predominantly 

secretory IgA in mucosal secretions. Secretory IgA is the fi rst defense 

of mucosal immunity [20]. To pass through the mucosal epithelium, 

the IgA is bound to the Polymeric Immunglobulin Receptor (pIgR) 

on the basoletal surface in the epithelium. Th e resulting dimeric IgA 

/ pIgR complex is taken up into membrane vesicles and transferred 

to the apical cell surface. Dimeric IgA is then released in to mucosal 

secretions with a secretory component, the extracellular portion of 

the pIgR. Both components form secretory IgA [21]. IgA is anti-

infl ammatory antibody as a primer. Th e presence of secretory IgA on 

mucosal surfaces allows the infl ammatory processes to be controlled. 

Secretory IgA prevents mucosal wall penetration of foreign antigens or 

pathogenic microorganisms and forms an antiseptic barrier [22]. As 

a result of genetic or acquired regulation abnormality in the mucosal 

immunity, B cells exposed to a large number of environmental 

antigens (bacteria, viruses, food proteins) synthesize an excessive 

amount of defective galactosylated polymeric IgA1 molecule. Th is 

altered galactosylation also increases the binding of polymeric IgAl 

to the kidney mesangial cells and induces a number of mediators 

such as cytokines, chemokines and growth factor. In patients with 

IgAN, polymeric IgA1 is increased, unlike the monomeric form 

that normally prevails in serum, and is more polymeric IgA1 in 

IgA that accumulates in the glomeruli. Poorly O-galactosylated 

IgA1 is an important observation in the IgAN pathogenesis that 

increased serum and glomerular accumulations are present. IgA1 

has an extended hinge region of 18 amino acids between the fi rst 

and second constant domains of the heavy chain. Th e “O” glycans 

in this region are linked to the serine and threonine residues of the 

chain. Th ere are probably a total of 9 serine / treaon regions in each 

alpha chain that O-galactosylation can use. But O-galactosylation 

can only invade the region 3-6 at any time. O-galactosylation of the 

hinge region occurs through a group of enzymes. In this process, with 

N-acetylgalactosaminyl-transferase activity, the IgA1 hinge region 

begins by adding N-acetylgalactosamine to the serine and threonine 

residues via an oxygen atom. Next, a portion of galactose is added to 

the core 1 beta 1, 3 galactosyltransferase and N-acetylgalactosamine. 

Th en sialic acid may be added a 2,3 sialyransferase with galactose 

moiety or α2,6 sialytransferase with N-acetylgalactosamine. 

N-acetylgalactosamine prevents sialylation with galactose. For this 

reason IgA1 is an important step in O-galactosylation [20,23,24].
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Th ere is evidence that genetic factors play an important role in 

infl uencing circulating composition of IgA1 O glycoforms in serum. 

Both familial and sporadic IgAN until the fi rst degree relatives, poorly 

O galactosylated IgA1 level was found high. Studies have shown that 

galactose-defi cient IgA1 levels are elevated in serum in IgAN patients 

and fi rst-degree relatives. Galactose-defi cient IgA1 level was found 

in 25% of blood relatives of IgA patients [16,25,26]. In one study, 

serum poorly O galactosylated IgA1 levels were associated with the 

noncoding region of C1GALT1. Th is gene is responsible for encoding 

C1GalT1 galactosyltransferase. Poorly O-galactosylated IgA1 levels 

in the circulation are aff ected by inherited and genetic variations in 

the C1GALT1 gene [27]. IgAN B cells, Toll-like Receptors (TLR), and 

B-Cell Activating Factor (BAFF) and a Proliferation Inducing Ligand 

(APRIL) play an important role in the pathogenesis. Exposure to 

environmental and diet antigens activates mucosal B cell maturation 

by directly and indirectly activating TLR of mucosal infections. 

Together with these, it inadvertently directs the secretion of B cells 

(polymeric IgA1) to systemic circulation with BAFF and APRIL 

signals. Poorly galactosylated IgA1 passes through the systemic 

circulation. Circulating serum polymeric, poorly galactosylated IgA1 

levels were increased. O-glycan specifi c autoantibodies are produced. 

IgA1 immunocomplexes are formed in this way. Circulating immune 

complexes accumulate in the kidney as mesangial and renal damage 

occurs as a result of mesangial cell and complex activation [28].

Characteristic mesangial granular IgA and C3 accumulation in 

the in immunofl uorescent stain suggests that the disease is caused 

by the accumulation of circulating immune complexes that lead to 

alternative complement activation. Systemic and renal alternative 

complement activation was documented in IgAN patients. It is 

believed that both the alternative pathway and the abnormal activation 

of the mannose-binding lectin pathway play a role in the IgAN 

pathogenesis. Glomerular infl ammation should be augmented by 

the complement system. Alternative complement pathway activation 

in adult IgAN patients is defi ned in the plasma at 30-75%. Recent 

studies have shown that proteins associated with compleman factor 

H play a role in IgAN patients. Th e deletion polymorphism in the 

CFHR1 and CFHR3 genes is protective against IgAN. In the absence 

of C1q in glomeruli, C4d staining may indicate complement pathway 

activation. Approximately 40% of IgAN patients were stained with 

C4d in the glomeruli [29-31].

Gut-Associated Lymphoid Tissue (GALT) and intestinal 

microbiota plays a major role in the development of IgAN. 

Th e microbes on the mucosal surface are in close contact with 

the intestinal epithelium. Th ese microbes infl uences the GALT 

modulation greatly by aff ecting the intestinal barrier against the 

pathogens and host immune system. Th e microbes eff ect the host 

innate and adaptive immune systems. An increased intestinal 

permeability was reported in patients with IgAN. Deterioration of 

the intestinal barrier may result in increased antigen uptake, mucosa-

associated lymphoid tissue activation, and subclinical intestinal 

infl ammation. Glycosylated polymeric IgA production is increased. 

Increased serum IgA results in mesangial deposition in the kidneys. 

Disruption of the intestinal barrier also contributes to uremic toxicity 

and systemic infl ammation by facilitating the abnormal entry of 

bacterial lipopolysaccharide endotoxin into the circulation. Th ere 

is signifi cant correlation the degree of intestinal infl ammation with 

serum IgA level, proteinuria and hematuria. Mucosal IgA production 

is induced by T cell independent or T cell dependent mechanisms. T 

cell in dependent production of IgA is stimulated by IL6, IL10, TGF 

beta, BAFF and APRIL. BAFF and APRIL lead to B cell activation. 

Th is is demonstrated by the overproduction of BAFF and APRIL, 

which play a critical role in IgA synthesis in transgenic mice. BAFF 

hyperexpression in transgenic mice is associated with polymeric IgA 

production and mesangial accumulation of IgA [32-37].

PATHOLOGY

IgAN is defi netly diagnosed by renal biopsy. Th e dominant IgA 

accumulation should be shown in the renal biopsy. IgA accumulation 

is characterized by a + 1 intensity or more frequent +2 and more 

[38]. Among 1989 cases of IgAN compiled from 13 published biopsy 

series, 100% of cases had positivity for IgA, 45,8% had positivity 

for IgG and 53,7% for IgM, 92,6% had positively for C3, 11,2% had 

positively for C1q [39]. IgAN is defi ned as the immunohistology by 

the presence of immune accumulations of dominant or co-dominant 

IgA in glomeruli. Patients with lupus nephritis, IgA predominant 

postinfectious glomerulonephritis, and pure membrane distribution 

of IgA deposits (a rare phenomenon) are outside this defi nition. 

Histological changes are seen in a wide range IgAN renal biopsy. 

IgA deposits are most commonly detected only in the mesangium 

but additional capillary wall deposits are found in up to one-third of 

patients. Capillary wall IgA deposits are in a subendothelial location; 

subepithelial deposits are rare. Minimal histological changes can be 

mild proliferation or normal. Focal or diff use mesangial proliferation 

is frequent in renal biopsies. Th is is oft en accompanied by an 

increased mesangial matrix. Endocapillary proliferation is detected 

in one third of the renal biopsies. In renal biopsies, ectsracellular 

proliferation and crescent are defi ned. Normal apperance or atrophy 

can be detected in renal tubules. In addition, interstitial fi brosis can 

develop. A new grading system called IgAN’s Oxford Classifi cation 

And MEST scoring system tries to score changes in diff erent 

anatomical segments, including Mesangium hypercellularities (M), 

Endocapillary superselectivity (E), Segmental glomerulosclerosis (S) 

and Atrophy / interstitial fi brosis (T) [38,40,41] (Table 1).

CLINIC

IgAN aff ects mostly young adults. It is also seen in children and 

elderly people. IgAN can develop as a primer or as a secondary. 

Secondary causes of IgAN were given in table 2 [39]. Th e clinical 

spectrum is characterized by asymptomatic hematuria and 

proteinuria, with rapid deterioration of renal function. Hematuria 

of IgAN is the most common clinical presentation. Hematuria and 

clinical course are seen aft er a few days usually upper respiratory tract 

infections or, less frequently, gastrointestinal and urinary infections. 

Persistent microscopic hematuria is not IgAN specifi c. However, 

half of the renal biopsies performed in the microscopic haematuria 

were detected as IgAN. In IgAN patients, 70-100% of microscopic 

hematuria is seen (especially in children and young adults). Th e 

hematuria is glomerular origin which is shown by demonstration of 

dysmorphic red cells in the urine sediment. Glomerular hemorrhage 

is caused by wall damage of glomerular capillaries continuing 

with IgA immun complex accumulation. Th is event is the result of 

glomerular infl ammation [42].

IgAN may cause asymptomatic proteinuria, proteinuria with 

hematuria or nephrotic proteinuria in patients. In IgAN patients, 

proteinuria is usually mild to moderate proteinuria. IgAN with 

nephrotic proteinuria is not common [43,44]. Nephrotic proteinuria 

indicates that it will be more severe histology and nephropathy. 

Th e frequency of IgAN nephrotic proteinuria is between 4.4-22.8% 
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[5,6,8,43,45].

Acute renal failure is a rare complication of IgAN. Recently, there 

have been few studies on acute renal failure in IgAN patients. Th e 

relationship between acute renal failure and macroscopic hematuria 

is widely known in IgAN patients. Acute tubuler necrosis is seen in 

IgAN patients which is commonly accompanied by macroscopic 

hematuria. It also occurs a few days aft er upper respiratory tract 

infection. Intratubular erythrocytic casts lead to tubular damage in the 

kidneys. Hemoglobin released from intratubular erythrocytic casts 

is probably nephrotoxic [46]. Th e severity of acute tubular necrosis 

ranges from an increase in transient mild serum creatinine to oliguric 

renal insuffi  ciency. Th ere are several mechanisms leading to acute 

renal failure in IgAN. Th ese include crescentic IgAN, acute tubuler 

necrosis associated with microhematuria, tubuler occlusion by red 

blood cells, acute tubular necrosis unrelated to microhematuria, and 

acute interstitial nephritis (possibly induced by drugs) [47]. In IgAN 

patients, elderly individual, malignant hypertension and proteinuria 

is at risk for acute renal failure. In studies comparing young people 

and the elderly, acute renal failure was found to be signifi cantly 

higher in older people (52.9%) than in young people (12.2%). In 

addition, hypertension (88.2%) and nephrotic proteinuria (70.6%) 

were higher in the elderly than young people (hypertension 30.5% 

and nephrotic proteinuria 26.8%) [48]. In the study conducted, the 

incidence of acute renal failure was 6.7% in IgAN patients (1023 in 

total between 15-65 years). Also, in patients >65 years of age (a total 

of 108 patients) was found 27.6% rate for acute renal failure [49]. Th e 

pathological spectrum of acute renal failure is quite extensive. Th ese 

include a signifi cantly higher proportion of glomeruli with cellular 

crescent, fi brocellular crescent, interstitial cell infi ltration, global 

sclerosis, segmental sclerosis, tubular atrophy, and interstitial fi brosis 

[44]. Histological fi ndings in macroscopic hematuria-associated 

acute renal failure are acute tubular injury/necrosis and intraluminal 

obstruction by erythrocytes or hemoglobin casts [50]. Acute renal 

failure in IgAN was found between 2.6% and 9.5% [49,51,52]. In 

studies performed with IgAN, the rate of chronic renal failure was 

found to be 12,9% to 18,3% [49,52]. 

Th e frequency of hypertension in IgAN patients was found to be 

3.4-74%. Hypertension oft en increases with age and is accompanied 

by renal insuffi  ciency and proteinuria [49,51-53]. Acute and chronic 

renal insuffi  ciency rates were found to increase over 65 years [49]. Th e 

frequency of asymptomatic urinary anomalies in IgAN was found to 

be 23.1-67.2% [5,6,49,54]. Th e frequency of nephritic syndrome was 

found to be 3.1-17.2% in studies done with IgAN [4,5,49]. 65.1% of the 

patients had prodramal infection and most of them were described as 

upper respiratory tract infection [54].

PROGNOSIS

Approximately 30-50% of IgA N patients develop ESRD and 

renal replacement therapy dialysis or transplantation is required 

[55,56]. Many factors infl uence the prognosis of IgAN. Th ere is an 

important relationship between proteinuria and renal prognosis 

in IgAN patients. Proteinuria under 1gr/ day is good for renal 

prognosis. Nephrotic proteinuria is a poor prognostic indicator 

in IgAN patients. Th e study found that the incidence of dialysis 

and death was higher in patients with proteinuria of ≥3 gr / day. 

Proteinuria > 1 gr/ day indicates poor prognosis [43,45,57]. Th ere 

is a low risk for progressive renal disease in patients with recurrent 

Table 1: MEST scoring system
Defi nition Score Histologycal variable

More than four mesangial 
cells in any mesangial area 

of a glomerulus

Mo
Mo <  50% of glomeruli showing 

mesangial hypercellularity (Mesangial 
hypercellularity)

M1
M1 > 50% of glomeruli showing 

mesangial hypercellularity (Mesangial 
hypercellularity)

Hypercellularity due to an 
increased number of cells 
within glomerular capillary 

lumina

E0 no endocapillary hypercellularity 
(Endocapillary hypercellularity)

E1
any glomeruli showing endocapillary 

hypercellularity (Endocapillary 
hypercellularity)

Adhesion or sclerosis 
(obliteration of capillary 

lumina by matrix) in 
part but not the whole 

glomerular tuft

S0 no segmental glomerulosclerosis

S1 present in any glomeruli (segmental 
glomerulosclerosis)

Estimated percentage 
of cortical area showing 

tubular atrophy or 
interstitial fi brosis, 

whichever is greater

T0 0-25% of cortical area (Tubular atrophy/ 
interstitial fi brosis)

T1 26-50% of cortical area (Tubular 
atrophy/ interstitial fi brosis)

T2 >50% of cortical area (Tubular atrophy/ 
interstitial fi brosis)

Percentage of glomeruli 
with cellular or fi brocellular 

crescents

C0 no Cellular or fi brocellular crescents

C1 0-25% of glomeruli (Cellular or 
fi brocellular crescents)

C2 ≥25% of glomeruli (Cellular or 
fi brocellular crescents)

M: Mesangial hypercellularity; C: Crescents; E: Endocapillary hypercellularity; 
S: Segmental glomerulosclerosis; T: Tubular atrophy/ interstitial fi brosis.

Table 2: Secondary IgAN

Hepatobiliary diseases

Cirrhosis secondary to
Alcoholic liver disease

Viral hepatitis
Toxic liver disease

Biliary cirrhosis/biliary atresia
Cystic fi brosis

Noncirrhotic portal hypertension
Interleukin-2 therapy for hepatocellular 

carcinoma

Gastrointestinal disease
Coliac disease

Crohn’s disease
Ulcerative colitis

Rheumatologyc disease

Ankylosing spondylitis
Rheumatoid arthritis

Psoriatic arthritis
Reiter’s syndrome
Behçet’s disease

Infectious disease

Human immunodefi ciency virus
Yersinia enterocolitica
Campylobacter jejuni
Clostridium diffi cile

Mycoplasma pneumonia
Tuberculosis
Brusellosis

Leprosy

Neoplatic and myeloproliferative 
diseases

Renal cell carcinoma
Non-hodgkin’s lymphomas

Mycosis fungoides/Sezary syndrome
Various carcinomas including 

squamous cell, bronchial small cell, 
and adenocarcinomas

Mixed cryoglobulinemia
Polycytemi,a vrea

Ophthalmologyc disease Scleritis
Uveitis with retinal vasculitis

Dermatologyc disease Dermatitis herpetiformis
Psoriasis

Miscellaneous pulmonary/systemic 
disease

Sarcoidosis
Silicosis

Bronchiolitis obliterans
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hematuria without proteinuria, compared with patients’ hematuria 

with the poteinuria [58]. Blood pressure heigh (> 140/ 90mmHg) is a 

poor prognostic indicator. In one study, cumulative 10-year and 20-

year dialysis and mortality rates were found as 4% and 5% in patients 

without hypertension respectively, 1% and 19% in patients with 

controlled hypertension, respectively, and 19% and 42%, in patients 

with uncontrolled hypertension respectively [57]. In another study, 

renal function test results were better detected in persistent hematuria 

in patients with minimal or negative hematuria. 10.6% in cases with 

minimal or negative hematuria, and 30.4% in cases with peristent 

hematuria have developed ESRD. Decrease in renal function and 

decrease in rate of annual glomerular fi ltration were more frequent in 

persistant hematuria [59].

In the study of the relationship between the complement and 

prognosis, increased C4 and decreased C3 levels were associated with 

poor renal prognosis [60]. Mesangial C4d accumulation is associated 

with impaired renal function and is also a poor prognostic indicator 

[61]. In addition, hyperuricemia and moderate to severe mesangial c3 

accumulation were identifi ed as an independent risk factor for IgAN 

progression [62].

In the study on Vitamin D, the presence of vitamin D defi ciency 

in the beginning has been associated with poor renal function, 

proteinuria, more severe pathologic fi ndings and increased 

renal progressionin IgAN patients [63]. Smoking, obesity and 

hyperuricemia are also poor predictors of cognitive function. It aff ects 

renal prognosis in pathological fi ndings. In a multi-centered study, 

M, S, T lesions are associated with an independent indicator of loss of 

glomerular fi ltration rate and low renal survival. M and T lesions show 

poor renal survival. Th ere was no relationship between renal function 

and renal survival with endocapillary and extracapillary proliferase. 

Mesangial hypersellility, endocapillary hypersellularity, segmental 

sclerosis and tubuler atrophy / tubuler fi brosis show poor prognosis. 

Th e presence of renal biopsy crescent shows poor prognosis. Capillary 

wall IgA accumulation is associated with increased risk, mesangial 

and endocapillary hypersellularity, increased frequency of crescent 

and advanced chronic renal failure [64-66].

TREATMENT

KDIGO is recommended to provide target blood pressure. If 

proteinuria> 0.5gr / day, Angiotensinconverting Enzyme (ACE) 

Inhibitors or Angiotensin Receptor Blockers (ARB) treatment 

is recommended. Target blood pressure recommendations are 

suggested as if the amount of proteinuria is <1gr / day, the blood 

pressure <130 / 80mmHg and If the amount of proteinuria is> 1gr 

/ day, blood pressure <125 / 75mmHg. Immunosuppressive therapy 

with GFR <30 ml / min is not recommended if there is no rapid renal 

function and crescentic glomerulonephritis [67].

Despite optimal conservative treatment, corticosteroid therapy is 

recommended for 6 months if the amount of persistent proteinuria 

is> 1gr / day for 3-6 months [67,68]. Steroid treatment regimens are 

suggested as 1gr methylprednisolone for 3 days in the fi rst, third and 

fi ft h months, On other days oral 0.5 mg / kg / day methylprednisolone 

or for the fi rst two months 0.8-1 mg / kg / day methylprednisolone 

and then 6 months by reducing dose [69]. In a study of 86 IgAN 

patients (GFR > 70 ml / min, basal serum creatinine <1.5 mg / dl 

and proteinuria 1-3.5 gr / day for these patients), 43 patients 

received only supportive care and 43 patients received supportive 

care +methylprednisolone. As a result of this study, it was better 

in the 10-year renal survival in methylprednisolone group (97% in 

the methylprednisolone group and 53% in the control group). Th e 

proteinuria response was 30% in the control group and 72% in the 

methylprednisolone group. Of the total 14 patients with end-stage 

renal disease, 13 were under supportive care, one patient was in the 

methylprednisolone group [70]. In another study of 262 patients, 

the protened amount of these patients, compared with steroids and 

placebo, was over 1grs/ day. Proteinuria reduction in the steroid 

group was signifi cantly better in the fi rst 12 months. Side eff ects were 

14.7% in the steroid group and 3.2% in the control group [71].

Mycophenolate mofetil (MMF) is seen to be eff ective in studies. 

However, KDIGO does not recommend the use of MMF [67]. In 

a study involving 40 patients, 20 patients received MMF or others 

placebo. In this study, in the MMF group, ESRD is 10% [2], in the 

control group, 45% [9] developed and dialysis was necessary. Th e 

6-year renal survival was 90% in the MMF group and 55% in the control 

group [72]. As a result of a metaanalysis study, MMF monotherapy 

was found to be more eff ective and to have a signifi cantly higher 

remission rate than placebo and steroid monotherapy. However, 

the side eff ect frequency of MMF monotherapy is more abused. 

When steroid therapy combined with MMF and steroid treatment 

combined with cyclophosphamide compared, in the MMF group, 

the remission rates were signifi cantly higher [73]. In another study, 

42 patients received steroid therapy combined with MMF and 42 

patients received combination of cyclophosphamide and steroids. 

While complete remission was 38.1% and partial remission was 47.6% 

in MMF group, complete remission was 21.4% and partial remission 

was 40.4% in cyclophosphamide group. Side eff ects were 4.7% in 

the MMF group while 26.2% in the cyclophosphamide group [74]. 

In another study, steroid combined with MMF and isolated steroid 

treatment were compared. Aft er 12 months, complete remission was 

48% and total remission was 82% in MMF group, complete remission 

was 53% and total remission was 85% in steroid group. Th ere was no 

diff erence between the two groups in terms of side eff ects [75].

Hydroxychloroquine is an antimalarial drug that reduces TLR 

and INF gamma, IL-6 and TNF alpha, which play a role in the 

pathogenesis of IgAN. In one study, losartan and hydroxychloroquine 

were started in a group of patients with persistent proteinuria IgA 

and the other group were given only losartan. In group one, complete 

and partial remission was 42.9% while in group two they were 14.3% 

[76]. In a study comparing low-dose steroids +lefl unomid with 

high-dose steroids, the ESRD development rate was 7.5% in the 

lefl unomide group and 11.1% in the steroid group. 50% increase in 

serum creatinine, 20% in the steroid group, 10% in the lefl unomide 

group and in the steroid group total remission rate 68.9% and 67.5% 

in the lefl unomide group [77]. As a result of a meta-analysis, calcitriol 

treatment showed reduced proteinuria in nonnephrotic proteinuria 

in IgAN patients [78]. 

In a meta-analysis, calcineurin inhibitor and steroid therapy 

have been found to be eff ective and safe in IgAN patients. Compared 

with patients who received steroid alone, there was an increase in 

remission in patients receiving calcineurin + steroids. Th ere was no 

diff erence between the two groups in terms of partial remission. Side 

eff ects were less frequent in the calcineurin group [68].

Th e KDIGO suggested that tonsillectomy should not be 

performed to treat IgAN routinely [67]. But, some recent meta-

analyzes results have been shown that tonsillectomy induces not 

only adjuvant treatment but also clinical remission independently. In 

addition, tonsillectomy has been shown to reduce the rate of ESRD 

[79,80].
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Diff use crescent formation occurs under 5% of all IgAN patients. 

And this leads to rapid progressive glomerulonephritis. If there is 

rapidly worsening renal function in KDIGO IgAN, and if crescentic 

glomerulonephritis, corticosteroids and cyclophosphamide are 

recommended [67]. Crescentic IgAN is progressing more than 

50% ESRD in a short time. Patients with crescentic IgAN and high 

serum creatinine levels were given cyclophosphamide and 3 days 

1 gr then 1 mg / kg / day methylprednisolone 6 months. In these 

patients, at the end of 6th month ESRD was % 72. At the end of 6th 

month ESRD was % 77,7 furthermore, partial remission was 22.2% 

at 6 months and 11.1% at 12 months and none of these patients had 

a complete remission [81]. A child with rapid progressive IgAN 

has been successfully treated with plasma exchange in addition to 

immunosuppressive treatment. In a study conducted in severely 

crescent-shaped IgAN patients, A total of 12 patients underwent 

plasma exchange (mean 7 sessions) and were shown to be eff ective in 

increasing renal healing [82,83].

ω-3 polyunsaturated fattyacids is abundant in fi sh oil shows an 

anti-infl ammatory eff ect via suppressing IL6-induced abnormal IgA 

production and IgA-containing immunocomplex accumulation 

in the mesangial region [84,85]. In IgAN patients, anti-gliadin 

antibodies are detected in the circulation. In a study of mice with 

gluten-free diet, there was a decrease in hematuria, proteinuria, 

IgA immunocomplex accumulation and antigliadin but there was 

no diff erence in renal function decline at 4 years follow-up [86]. 

Blisibimod and atacicept are currently being evaluated in separate 

phase II studies in IgAN. Both agents target the BAFF and APRIL 

signaling pathways. Blisibimod is a selective peptibody antagonist of 

BAFF [87].

As a result, IgAN usually presents mildly or moderately proteinuria 

in patients. Nephrotic proteinuria and acute renal failure are rarely 

seen in IgAN patients. Nephrotic proteinuria shows poor prognosis. 

In addition to conservative treatment, dietary management for IgAN 

patients are recommended. Gluten-free diet is advisable for patients 

having antigliadin in their circulation. Immunosuppressive therapy 

is used in the treatment of IgAN. Combination immunosuppressive 

therapy is recommended in the presence of crescent. It seems that the 

optimal treatment of IgAN still needs to be investigated. Especially 

the treatment of pathogenesis seems to gain importance.
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