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1. Introduction

IgA Nephropathy (IGAN) is also called mesangial IgA glomerulonephritis and was first
described by Jean Berger, a French general pathologist, in 1968 in the journal d"Urologie-
Néphrologie [1, 2]. Many reviews have been written on the subject [3, 4, 5].

2. Definition [3, 4, 5]

The definition is histopathologic with the characteristical deposition of the
immunoglobulin A in the renal mesangium: these deposits are predominant (or
codominant with other immunoglobulins, IgG and/or IgM), granular, coarse (with the “en
mottes” aspect), generalized in the glomerulus and diffuse to all glomeruli. These deposits
are evidenced usually by the technique of direct immunofluorescence on a semi-quantitative
scale: traces (+/-), 1+, 2+, and = 3+. There is a general agreement to accept at least 1+ IgA
deposits for the definition.

By contrast, the lesions observed by light microscopy are often segmental and focal. The main
lesions concern the mesangium with increased matrix and hypercellularity with in addition
endocapillary proliferation. The most severe lesions are represented by obsolescent glomeruli
(“pains a cacheter”), focal and segmental glomerulosclerosis (FSGS) with capsular adhesions,
and extracapillary proliferation with the formation of cellular/hyalinized crescents.

3. The IgA nephritides [3, 4, 5]

The deposition of mesangial IgA has been observed in different types of glomerulonephritis
leading to the classification of Primary IgA nephropathy (Berger’s disease) versus the
Secondary IgA nephropathies: associated to Schonlein-Henoch Purpura, to patent
Alcoholic Liver Cirrhosis, to Systemic lupus Erythematosus, or to Ankylosing
Spondylarthritis. Primary disease represents at least 80 % of the cases.

4. Epidemiology [3, 4, 5]

Primary IGAN is worldwide the most frequent glomerulonephritis; it accounts for about a
quarter of the percutaneous renal biopsies performed on native kidneys. In France, the
incidence is about 30 new cases per million inhabitants (pmp) and its prevalence is closed
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to 1000 pmp according to the disease duration from onset to dialysis or to last follow-up
(from few months to more than 50 years). All these numbers are of course dependent of the
“politic” of renal biopsy: liberal indication or restricted to the most severe cases with already
proteinuria over 1g/day or already some degree of renal insufficiency (Glomerular
Filtration Rate <60 ml/mn/1.73 m? body surface area).

The disease is more frequent in men than in women, about 70% males, in most continents
except in Asia. Age at onset ranges from 5 years to 75 with a peak frequency in adolescents
and young adults.

Fig. 1. HistoPathology of IgA Nephropathy:

(a) Light microscopy showing one glomerulus with segmental increased in mesangial
matrix and mild hypercellularity.

(b) Immunofluorescent microscopy showing diffuse IgA deposits in all glomeruli.

(c) Immunofluorescent microscopy showing generalized mesangial IgA deposits within all
the glomerulus surface/volume.

5. Mode of onset/initial presentation [3, 4, 5]

The onset of the disease can be acute/subacute in about 30 to 35 % of the patients with the
classical intra-infectious gross haematuria: at time of an infectious episode of various
origin (pharyngitis, bronchitis, or even intestinal or urinary infection), the patient is
urinating blood with colored urine, more brown than red with a color of coffee or coca-
cola; this is a total haematuria (sometimes with loin pain) which lasts from few hours to
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few days; there is no clot and the characteristics of this gross haematuria is nephrological
with the presence on urine cytology of typical red blood cell casts. After such an episode,
the patient is usually presenting microscopic haematuria or could be in total remission
until the next episode.

The discovery can be chance proteinuria or chance microscopic haematuria at time of
systemic urine control for medical check-up at school, at different institutions or at work;
the time of onset is therefore imprecise and we should refer to the last negative control if
any.

The disease can be diagnosed later on with arterial hypertension (HT) and/or oedema
and/or chronic kidney disease stage 3 or up (CKD-3+).

6. Progression of the disease [6-12]

Overall, IGAN is a progressive disease both clinically and pathologically. The clinical
progression starts with urine abnormalities, followed by occurrence of HT, sometimes
oedema related to massive proteinuria or nephrotic syndrome, and later on occurrence of
CKD-3 through CKD-5 and ultimately renal death necessitating chronic dialysis. The
progression is also pathological and this was demonstrated by repeated renal biopsies 5
years later [6, 13]: it was shown that the global optical score (GOS) progressed in the
majority of the patients with increased glomerular but also vascular and tubular/interstitial
indices.

We are taking as example our prospective cohort of primary IGAN patients [12] whose
diagnostic biopsy was performed between January 1st 1990 and December 31st 1999 at our
institution with loco-regional patients coming from the Saint-Etienne area, the IGAN-STET-
CO. This cohort is composed of 332 patients (237 men, 71.4 %) with a mean age of 35.9 at
onset, 41.4 at diagnosis and 48.8 years at dialysis/death or at last follow-up visit. The total
exposure time was about 13 years. Overall, 32 patients needed dialysis, 13 died before
reaching dialysis, and 45 (13.6 %) reached the primary composite outcome while 99 (29.8 %)
presented the secondary outcome (CKD-3+).

7. Predictive risk factors and the absolute renal risk of dialysis/death: A new
concept [12]

One very important goal was to sort out the major and independent risk factors (RF),
present at diagnosis, able to predict accurately the ultimate final prognosis (dialysis or death
as primary end-point). From the literature, we already know that the amount of proteinuria
(g per day), the occurrence/presence of HT, and the severity of renal lesions on the initial
biopsy were associated with progression [6-11]. Many other risk factors were also described
such as gender, overweight/obesity [14], metabolic syndrome, age at onset [15],
hypertriglyceridemia/hyperuricemia [16], and also different immunogenetic markers (HLA
antigens, different cytokines polymorphisms [17, 18],...) but they were not consistent or
controversial in different published cohorts. We recently confirmed [12] that these 3 major
risk factors were sufficient to cover the whole prediction in our cohort. These risk factors
were simplified, dichotomized for easier use and shown to be independent predictors in a
multivariate model of Cox regression: - the most important is the presence of HT (Yes or
No) defined according to WHO (= 140/90); - the next is the presence of Proteinuria = 1g/d
(Yes or No); and - the last is the scoring of the renal lesions; we have used our own global
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optical score (GOS) developed 20 years ago and integrating all elementary lesions
(glomerular from 0 to 6, vascular from 0 to 5, tubular from 0 to 4, and interstitial from 0 to 5)
with a GOS up to 20. We set up by ROC analysis that the best cut-off for predicting dialysis
was the presence of GOS 2 8 (Yes or No). These 3 RF turned out to have a similar weight in
the prediction of dialysis/death by the different accuracy parameters and also by the Cox
regression ([3/SE ratio of the same magnitude).

In analogy to the absolute cardio-vascular risk (ACVR) of death or major CV events at 10
years [19, 20], we proposed the Absolute Renal Risk of Dialysis/Death; this ARR is
calculated at diagnosis and is very simply the number of these RF present: 0, 1, 2 or 3. By
Kaplan-Meier survival curves, we could calculate the cumulative rate of primary event at 10
and 20 years after onset (time zero); it was respectively 2 and 4 % for ARR=0; 2 and 9 % for
ARR=1; 7 and 18 % for ARR=2; and 29 and 64% for ARR=3.

In addition, this ARR integrates gender (less RF for women), age at diagnosis (more RF for
older patients), and also body mass index (more RF in overweight/obese patients). We
could also use it as prospective with time zero set-up at diagnosis and not at onset; the
cumulative incidence of dialysis/death 10 years after diagnosis is 4% for ARR=0, 8% for
ARR=1, 18% for ARR=2, and 68% for ARR=3. It is remarkable to underline the similarity of
the values obtained 20 y after onset and 10y after diagnosis.

Distribution of these Risk Factors at time of Diagnosis and at last follow-up (LFU): HT
was present in 120 patients (36.1%) at diagnosis and in 164 (49.4%) at LFU; Proteinuria
>1g/d was present in 100 patients (30.1%) at diagnosis and in only 61 (18.4%) at LFU; and
GOS = 8 was present in 120 patients (36.1%) at time of diagnosis. The distribution of the
ARR was as follows at time of diagnosis: 151 patients (45.5%) with ARR=0, 69 (20.8%) with
ARR=1, 65 (19.6%) with ARR=2, and 47 patients (14.1%) with ARR=3.

It should be stressed that this cohort is an adequately treated cohort with all RF targeted as
soon as they were identified: perfect control of blood pressure (target <130/80) with all
antihypertensive agents; persistent reduction of proteinuria with ACEI and ARBs; and
prednisolone for severe renal lesions.

8. Pathological classification of IgA nephropathy

We have developed our own classification in 1990 [6, 13] with the Global Optical Score
already described. During the past decades, the classifications of Haas [21] or Hass modified
by Lee [22] were frequently used. The international Oxford classification was published in
2009 [23, 24] and retained only 4 parameters with significant clinical prediction: - mesangial
hypercellularity (M score= 0 or 1); - endocapillary hypercellurarity (E score= 0 or 1);
- segmental glomerulosclerosis (S score= 0 or 1); and - tubular atrophy/interstitial fibrosis
(T score= 0 or 1 or 2). Overall, the MEST score ranges from 0 to 5. One limitation is that
patients were only included if proteinuria was > 1g/d in adults and there was no patients
with ARR=0 who are in fact the majority of the patients; in addition patients with
extracapillary GN (= 50% crescents) were also excluded; the two tails of the IGAN cohorts
were therefore lacking!

9. Principles of treatment in IGAN

The treatment should in fact target all major risk factors when present: hypertension,
proteinuria, and severe renal lesions.
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The permanent control of HT is a major step; the goal is to lower BP < 130/80. Sodium
chloride restriction is recommended with 24 h urinary sodium below 100 mmol/d
corresponding to a maximum of 6 g daily sodium chloride. All antihypertensive agents can
be used: diuretics, beta blockers, calcium blockers, central-acting, ACE inhibitors,
angiotensin-2-receptor blockers (ARBs), and more recently renin inhibitors. However two
classes have demonstrated a better protection and should be used alone or in association:
ACEI and ARBs [25, 26]. In our prospective cohort [12], we have demonstrated that survival
without dialysis/death improved in patients with adequately controlled BP on long term
[27].

The significant reduction of proteinuria is another major step [28]; the reduction can be
obtained with the use of ACEI and ARBs which have a significant antiproteinuric effect. It is
recommended to start with either one of these drugs, to titrate the dose to the effect, and to
use the association in case of resistant proteinuria; the goal is to bring proteinuria <1g/d or
ideally < 0.30 g/d. We have also demonstrated [12] that the permanent reduction of
proteinuria is associated with a better survival on long-term.

The treatment of severe renal lesions on the biopsy; this could be achieved by Prednisone
or Prednisolone treatment [29-31] which should be in theory able to reduce hypercellularity
and cellular infiltration within the glomeruli; however in the trial, there was no repeated
biopsies at the end of the steroid therapy. For the most severe cases with extracapillary GN
(>50 % crescents), the association of high dose steroids and immunosuppressive agents as
already proposed might be a good option.

The use of Fish Oil was limited with controversial results [32, 33].

We are still in the need of large randomized controlled trials with a long duration (5 years
seems optimal) to draw definite conclusions on the treatment of IGAN.

10. Pathogenesis and patho-physiology of primary IgA nephropathy

Very significant progress has been made during the last decades. The key protein in this
disease is the immunoglobulin A and more precisely the subgroup 1; in fact IgAl is
deposited in the mesangium but not IgA2 [34]. The major difference between IgA1 and IgA2
is the presence of an hinge region in IgA1l composed of 23 aminoacids with usually five
sugar side chains linked to threonin or serin. There is now a consensus [35-39] about the fact
that the main difference between IgAl in Controls and in IGAN patients is the hypo-
galactosylation of these glycosylated side chains. The normal complete sugar chain is
O-linked to threonine or serin and composed of one molecule of N-acetyl galactosamine
(GalNac) and one molecule of Galactose; in addition a molecule of sialic acid can be
bound in terminal to Galactose or in lateral to GalNac. In IGAN, more side chains are
truncated with loss of terminal Galactose with its terminal sialic acid and is referred to the
Galactose-deficient IgA1 (deGal-IgA1). This deGal-IgA1 represents the specific autoantigen
in this disease and is present in the serum, within the circulating immune complexes and in
the mesangial deposits [40]. This loss in terminal galactose is associated with a down-
regulation of the gene controlling the linkage of galactose to GalNac, CIGALT1 [41] and the
description of specific polymorphism [42] raising the possibility of genetic predisposition
[43].

The loss of terminal galactose unusually exposed the GalNac molecules, which become
antigenic with elicitation of a specific antibody response [44, 45]: IgG and/or IgA anti O-
GalNac, the specific auto-antibodies. It is now possible to measure the amount of circulating
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autoantigen and autoantibodies in patients sera and to discriminate between Controls and
IGAN patients [46, 47].

The mesangial deposition of deGal-IgA1l is dependent on physical characteristics of this
molecule (more sticky) and the presence of transferrin receptor (CD71) which is able to bind
IgA1 variants [48]. After binding, the deGal-IgA1l and the deposited immune complexes are
able to activate the different mediators of inflammation both cellular [49] and in fluid phase.
There is also the CD89 system [50] that we personally consider as an amplification loop. This
is a specific receptor for IgA1l variants, FcaRl, present on circulating monocytes but not in
the mesangium; this receptor is able to bind immune complexes with further amplification
and longer persistence in the circulation, and may play an additional pathogenic role.

11. Renal transplantation in patients with biopsy-proven IGAN on native
kidneys

In cases which progressed to dialysis, renal transplantation should be a strong option and
overall the results are similar to the other recipients matched for age and gender. However,
there are two specific situations which have strong pathogenic implication.

First, a silent IgA nephropathy can be present on grafted kidney from apparently normal
donors leading to the discovery of mesangial IgA deposits on graft biopsies performed early
after transplantation; it was demonstrated in few cases that these deposits can regress and
disappear demonstrating a contrario that the disease has a systemic (blood) transmission.
Second, the original disease may reappear (recurrence) on the normal grafted kidney after
few years and despite immunosuppression [51-59]. The cumulative incidence of clinic-
pathological recurrence is high reaching 35 % or more at 10 years post-transplant [56] and
may lead to graft losses in up to 17 % at 10 y [57]. The factors associated to recurrence are
not well understood: living donors, better HLA matching, short duration of the original
disease, etc. There is yet no specific treatment for the recurrent disease; however in a
retrospective study [56] we demonstrated that induction treatment with ATG seems able to
reduce the incidence of recurrence in comparison to no induction or to induction with
Basiliximab. A prospective randomized controlled trial comparing rabbit ATG to
Basiliximab has already started, the PIRAT study: Prevention in IgA nephropathy recipients
of full Recurrence After renal Transplantation according to induction immunosuppressive
therapy: ATG versus Basiliximab. It seems now mandatory to carefully measure the serum
levels of the auto-antigen and the auto-antibodies at time of grafting to check for any
predicting value of these parameters for recurrence.

12. Conclusions

IgA nephropathy is a frequent disease whose individual prognosis can be totally different:
no significant progression for 50 years versus progression to dialysis in few months or years.
The clinical challenge is to accurately predict the long term individual prognosis at time of
diagnosis (at time of the renal biopsy which is still mandatory for this purpose). We have
made significant progress with our new concept: the Absolute Renal Risk of
Dialysis/Death (ARR); it takes in account the presence or not of three independent,
simplified and dichotomous risk factors: - arterial hypertension; - proteinuria 21g/d; and
severe histopathological lesions appreciated by the Global Optical Score = 8 (range from 0
to 20). The cumulative incidence rate of primary event (dialysis or death) at 10 years post-
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diagnosis, is 4 % for ARR=0; 8 % for ARR=1; 18 % for ARR=2; and 68 % for ARR=3 in our
prospective cohort adequately treated/ managed on long term.

The pathogenesis of the disease has also made significant progress: it is an auto-immune
disease with a known auto-antigen, the Galactose-deficient IgA1, which can elicit a specific
auto-antibody response, IgG and IgA anti-O-GalNac. There is formation of specific immune
complexes which are circulating and then deposited in the mesangium with creation of the
disease. These recent findings will have significant future applications in the diagnosis and
in the treatment.

13. References

[1] Berger ], Hinglais N. Intercapillary deposits of IgA-IgG. ] Urol Nephrol 1968;74:694-5.

[2] Berger ]. IgA glomerular deposits in renal disease. Transplant Proc 1969; 1: 939-44.

[3] Donadio JV, Grande JP. IgA nephropathy. N Engl ] Med 2002; 347: 738-48.

[4] Barratt J, Feehally J. IgA nephropathy. ] Am Soc Nephrol 2005; 16: 2088-97.

[5] Berthoux FC, Mohey H, Afiani A. Natural history of primary IgA nephropathy. Semin
Nephrol 2008; 28: 4-9.

[6] Alamartine E, Sabatier JC, Guerin C, et al. Prognostic factors in mesangial IgA
glomerulonephritis: an extensive study with univariate and multivariate analyses.
Am ] Kidney Dis 1991; 18:12-9.

[7] Koyama A, Igarashi M, Kobayashi M. Natural history and risk factors for
immunoglobulin A nephropathy in Japan. Research Group on Progressive Renal
Diseases. Am ] Kidney Dis 1997; 29: 526-32.

[8] Radford MG, Donadio JV, Bergstralh E], Grande JP. Predicting renal outcome in IgA
nephropathy. ] Am Soc Nephrol 1997; 8:199-207.

[9] D’Amico G. Natural history of idiopathic IgA nephropathy: role of clinical and
histological prognostic factors. Am ] Kidney Dis 2000; 36: 227-37.

[10] Bartosik LP, Lajoie G, Sugar L, Cattran DC. Predicting progression in IgA nephropathy.
Am ] Kidney Dis 2001; 38: 728-35.

[11] Li PK, Ho KK, Szeto CC, et al. Prognostic indicators of IgA nephropathy in the Chinese-
clinical and pathological perspectives. Nephrol Dial Transplant 2002; 17: 64-9.

[12] Berthoux F, Mohey H, Laurent B, Mariat C, Afiani A, Thibaudin L. Predicting the risk
for Dialysis or Death in IgA nephropathy. ] Am Soc Nephrol 2011; 22: 752-61.

[13] Alamartine E, Sabatier JC, Berthoux FC. Comparison of pathological lesions on repeated
renal biopsies in 73 patients with primary IgA glomerulonephritis: value of
quantitative scoring and approach to final prognosis. Clin Nephrol 1990; 34: 45- 51.

[14] Bonnet F, Deprele C, Sassolas A, et al. Excessive body weight as a new independent risk
factor for clinical and pathological progression in primary IgA nephritis. Am ]
Kidney Dis 2001; 37: 720-

[15] Donadio JV, Bergstralh EJ, Grande JP, Rademcher DM. Proteinuria patterns and their
association with subsequent end-stage renal disease in IgA nephropathy. Nephrol
Dial Transplant 2002; 17: 1197-203.

[16] Syrjanen ], Mustonen ], Pasternack A. Hypertriglyceridaemia and hyperuricaemia are
risk factors for progression of IgA nephropathy. Nephrol Dial Transplant 2000;
15:34-42.

www.intechopen.com



66 An Update on Glomerulopathies — Clinical and Treatment Aspects

[17] Panzer U, Schneider A, Steinmetz OM, et al. The chemokine receptor 5 Delta32
mutation is associated with increased renal survival in patients with IgA
nephropathy. Kidney Int 2005; 67:75-81.

[18] Berthoux FC, Berthoux P, Mariat C, et al. CC-chemokine receptor five gene
polymorphism in primary IgA nephropathy: the 32 bp deletion allele is associated
with late progression to end-stage renal failure with dialysis. Kidney Int 2006; 69:
565-72.

[19] Kannel WB, McGee D, Gordon T. A general cardiovascular risk profile: the Framingham
study. Am ] Cardiol 1976; 38: 46-51.

[20] D’Agostino RB Sr, Vasan RS, Pencina M]J, et al. General cardiovascular risk profile for
use in primary care: the Framingham heart study. Circulation 2008; 117: 743-53.

[21] Haas M. Histologic subclassification of IgA nephropathy: a clinicopathological  study
of 244 cases. Am ] Kidney Dis 1997; 29: 829-42.

[22] Lee HS, Lee MS, Lee SM, et al. Histological grading of IgA nephropathy predicting
renal outcome: revisiting H.S. Lee’s glomerular grading system. Nephrol Dial
Transplant 2005; 20: 342-8.

[23] A working group of the international IgA nephropathy network and the renal
pathology society: Cattran DC, Coppo R, Cook HT, et al. The Oxford classification
of IgA nephropathy: rationale, clinicopathological correlations, and classification.
Kidney Int 2009; 76: 534-45.

[24] A working group of the international IgA nephropathy network and the renal
pathology society: Roberts IS, Cook HT, Troyanov S, et al. The Oxford classification
of IgA nephropathy: pathology definitions, correlations, and reproducibility.
Kidney Int 2009; 76: 546-56.

[25] Praga M, Gutiérrez E, Gonzalez E, et al. Treatment of IgA nephropathy with ACE
inhibitors: a randomized and controlled trial. ] Am Soc Nephrol 2003; 14: 1578-83.

[26] Dillon JJ; Angiotensin-converting enzyme inhibitors and angiotensin receptor blockers
for IgA nephropathy. Semin Nephrol 2004; 24: 218-24.

[27] Kanno Y, Okada H, Saruta T, Suzuki H. Blood pressure reduction associated with
preservation of renal function in hypertensive patients with IgA nephropathy: a 3-
year follow-up. Clin Nephrol 2000; 54: 360-5.

[28] Reich HN, Troyanov S, Scholey JW, et al. Remission of proteinuria improves prognosis
in IgA nephropathy. ] Am Soc Nephrol 2007; 18: 3177-83.

[29] Lv ], Zhang H, Chen Y, et al. Combination therapy of prednisone and ACE inhibitor
versus ACE-inhibitor therapy alone in patients with IgA nephropathy: a
randomized controlled trial. Am ] Kidney Dis 2008; 53: 26-32.

[30] Pozzi C, Andrulli S, Del Vecchio L, et al. Corticosteroid effectiveness in IgA
nephropathy: long-term results of a randomized, controlled trial. ] Am Soc Nephol
2004; 15: 157-63.

[31] Cheng ], Zhang X, Zhang W, et al. Efficacy and safety of glucocorticoids therapy for IgA
nephropathy: a meta analysis of randomized controlled trials. Am J Nephrol 2009;
30: 315-22.

[32] Donadio JV Jr, Bergstralh EJ, Offord KP, Spencer DC, Holley KE. A controlled trial of
fish oil in IgA nephropathy. Mayo Nephrology Collaborative Group. N Engl ] Med
1994; 331:1194-9.

www.intechopen.com



Primary IgA Nephropathy: An Update in 2011 67

[33] Donadio JV, Grande JP. The role of fish oil / omega-3 fatty acids in the treatment of IgA
nephropathy. Semin Nephrol 2004; 24: 225-43.

[34] Conley ME, Cooper MD, Michael AF. Selective deposition of immunoglobulin A1l in
immunoglobulin A nephropathy, anaphylactoid purpura nephritis, and systemic
lupus erythematosus. ] Clin Invest 1980; 66:1432-6.

[35] Hiki Y, Tanaka A, Kokubo T, Iwase H, Nishikido J, Hotta K, Kobayashi Y. Analyses of
IgA1l hinge glycopeptides in IgA nephropathy by matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry. ] Am Soc Nephrol 1998;
9:577-82

[36] Hiki Y, Kokubo T, Iwase H, Masaki Y, Sano T, Tanaka A, Toma K, Hotta K, Kobayashi
Y. Underglycosylation of IgAl hinge plays a certain role for its glomerular
deposition in IgA nephropathy. ] Am Soc Nephrol 1999; 10:760-9.

[37] Allen AC, Bailey EM, Barratt J, Buck KS, Feehally J. Analysis of IgA1 O-glycans in IgA
nephropathy by fluorophore-assisted carbohydrate electrophoresis. ] Am Soc
Nephrol 1999; 10:1763-71.

[38] Hiki Y, Odani H, Takahashi M, Yasuda Y, Nishimoto A, Iwase H, Shinzato T, Kobayashi
Y, Maeda K. Mass spectrometry proves under-O-glycosylation of glomerular IgA1l
in IgA nephropathy. Kidney Int 2001; 59:1077-85

[39] Suzuki H, Moldoveanu Z, Hall S, Brown R, Vu HL, Novak L, Julian BA, Tomana M,
Wyatt RJ, Edberg JC, Alarcén GS, Kimberly RP, Tomino Y, Mestecky J, Novak ]J.
IgAl-secreting cell lines from patients with IgA nephropathy produce aberrantly
glycosylated IgAl. J Clin Invest 2008; 118:629-39.

[40] Allen AC, Bailey EM, Brenchley PE, Buck KS, Barratt J, Feehally J. Mesangial IgAl in
IgA nephropathy exhibits aberrant O-glycosylation: observations in three patients.
Kidney Int 2001; 60:969-73

[41] Inoue T, Sugiyama H, Kikumoto Y, Fukuoka N, Maeshima Y, Hattori H, Fukushima K,
Nishizaki K, Hiki Y, Makino H. Downregulation of the betal,3-
galactosyltransferase gene in tonsillar B lymphocytes and aberrant lectin bindings
to tonsillar IgA as a pathogenesis of IgA nephropathy. Contrib Nephrol 2007;
157:120-4

[42] Li GS, Zhang H, Lv JC, Shen Y, Wang HY. Variants of CIGALT1 gene are associated
with the genetic susceptibility to IgA nephropathy. Kidney Int 2007; 71:448-53

[43] Gharavi AG, Moldoveanu Z, Wyatt R], Barker CV, Woodford SY, Lifton RP, Mestecky ],
Novak J, Julian BA. Aberrant IgAl glycosylation is inherited in familial and
sporadic IgA nephropathy. ] Am Soc Nephrol 2008; 19:1008-14

[44] Tomana M, Novak ], Julian BA, Matousovic K, Konecny K, Mestecky ]. Circulating
immune complexes in IgA nephropathy consist of IgA1l with galactose-deficient
hinge region and antiglycan antibodies. ] Clin Invest 1999; 104:73-81

[45] Suzuki H, Fan R, Zhang Z, Brown R, Hall S, Julian BA, Chatham WW, Suzuki Y, Wyatt
RJ, Moldoveanu Z, Lee JY, Robinson ], Tomana M, Tomino Y, Mestecky J, Novak J.
Aberrantly glycosylated IgA1l in IgA nephropathy patients is recognized by IgG
antibodies with restricted heterogeneity. J Clin Invest 2009; 119:1668-77

[46] Moldoveanu Z, Wyatt R], Lee JY, Tomana M, Julian BA, Mestecky J, Huang WQ,
Anreddy SR, Hall S, Hastings MC, Lau KK, Cook WJ, Novak J. Patients with IgA
nephropathy have increased serum galactose-deficient IgA1 levels. Kidney Int 2007;
71:1148-54

www.intechopen.com



68 An Update on Glomerulopathies — Clinical and Treatment Aspects

[47] Novak ], Julian BA, Tomana M, Mestecky J. IgA glycosylation and IgA immune
complexes in the pathogenesis of IgA nephropathy. Semin Nephrol. 2008; 28:78-87

[48] Moura IC, Arcos-Fajardo M, Sadaka C, Leroy V, Benhamou M, Novak ], Vrtovsnik F,
Haddad E, Chintalacharuvu KR, Monteiro RC. Glycosylation and size of IgAl are
essential for interaction with mesangial transferrin receptor in IgA nephropathy. J
Am Soc Nephrol 2004; 15:622-34

[49] Coppo R, Fonsato V, Balegno S, Ricotti E, Loiacono E, Camilla R, Peruzzi L, Amore A,
Bussolati B, Camussi G. Aberrantly glycosylated IgA1 induces mesangial cells to
produce platelet-activating factor that mediates nephrin loss in cultured podocytes.
Kidney Int 2010; 77:417-27.

[50] Launay P, Grossetéte B, Arcos-Fajardo M, Gaudin E, Torres SP, Beaudoin L, Patey-
Mariaud de Serre N, Lehuen A, Monteiro RC. Fc alpha receptor (CD89) mediates
the development of immunoglobulin A (IgA) nephropathy (Berger's disease).
Evidence for pathogenic soluble receptor-Iga complexes in patients and CD89
transgenic mice. ] Exp Med 2000 ; 5;191:1999-2009.

[51] Berger J, Yaneva H, Nabarra B, Barbanel C. Recurrence of mesangial deposition of IgA
after renal transplantation. Kidney Int 1975; 7: 232.

[52] Hariharan S, Peddi VR, Savin V], et al. Recurrent and de novo renal diseases after renal
transplantation: a report from the renal allograft disease registry. Am ] Kidney Dis
1998; 31: 928.

[63] Chandrakantan A, Ratanapanichkich P, Said M, Barker CV, Julian BA. Recurrent IgA
nephropathy after renal transplantation despite immunosuppressive regimens with
mycophenolate mofetil. Nephrol Dial Transplant 2005; 20: 1214.

[54] Wang AY, Lai FM, Yu AW, et al. Recurrent IgA nephropathy in renal transplant
allografts. Am J Kidney Dis 2001;38: 588.

[55] Ponticelli C, Traversi L, Feliciani A, et al. Kidney transplantation in patients with IgA
mesangial glomerulonephritis. Kidney Int 2001; 60 (5): 1948.

[56] Berthoux F, El Deeb S, Mariat C, Diconne E, Laurent B, Thibaudin L. Antithymocyte
globulin (ATG) induction therapy and disease recurrence in renal transplant
recipients with primary IgA nephropathy. Transplantation 2008; 85: 1505.

[57] Briganti EM, Russ GK, Mc Neil J], et al. Risk of renal allograft loss from recurrent
glomerulonephritis. New Engl ] Med 2002; 347: 103

[58] Ponticelli C, Glassock R]. Posttransplant recurrence of primary glomerulonephritis. Clin
J Am Soc Nephrol 2010; 5: 2363-72.

[59] Han SS, Huh W, Park SK, Ahn C, Han JS, Kim S, Kim YS. Impact of recurrent disease
and chronic allograft nephropathy on the long-term allograft outcome in patients
with IgA nephropathy. Transpl Int 2010; 23:169-75.

www.intechopen.com



An Update on Glomerulopathies - Clinical and Treatment Aspects

AN UPDATE D » - :
i i v o Edited by Prof. Sharma Prabhakar

(CLENICAL AND TREATRMENT ASPECTS

s by Sharma §, Prabbakar

ISBN 978-953-307-673-7

Hard cover, 468 pages

Publisher InTech

Published online 02, November, 2011
Published in print edition November, 2011

An Update on Glomerulopathies - Clinical and Treatment Aspects is a systemic overview of recent advances in
clinical aspects and therapeutic options in major syndromes of glomerular pathology. The book contains
twenty four chapters divided conveniently into five sections. The first section deals with primary
glomerulopathies, and the second section is devoted to glomerulopathies complicating infectious conditions.
The third section deals with systemic autoimmune disorders and vasculitides which constitute major causes of
glomerular disease and often renal failure. The fourth section includes chapters discussing the glomerular
involvement in some major metabolic and systemic conditions. The final section has chapters which relate to
some general aspects of glomerular diseases. This book will form an excellent reference tool for practicing and
academic nephrology community.

How to reference
In order to correctly reference this scholarly work, feel free to copy and paste the following:

Francois Berthoux and Amir Kamal Aziz (2011). Primary IgA Nephropathy: An Update in 2011, An Update on
Glomerulopathies - Clinical and Treatment Aspects, Prof. Sharma Prabhakar (Ed.), ISBN: 978-953-307-673-7,
InTech, Available from: http://www.intechopen.com/books/an-update-on-glomerulopathies-clinical-and-
treatment-aspects/primary-iga-nephropathy-an-update-in-2011

INTECH

open science | open minds

InTech Europe InTech China

University Campus STeP Ri Unit 405, Office Block, Hotel Equatorial Shanghai

Slavka Krautzeka 83/A No.65, Yan An Road (West), Shanghai, 200040, China

51000 Rijeka, Croatia FE BHIERFARK6SS HiBEFR R ARIRE I AE40582TT
Phone: +385 (51) 770 447 Phone: +86-21-62489820

Fax: +385 (51) 686 166 Fax: +86-21-62489821

www.intechopen.com



© 2011 The Author(s). Licensee IntechOpen. This is an open access article
distributed under the terms of the Creative Commons Atiribution 3.0
License, which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.




