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Does Electron Microscopy Change
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Abstract: Our study is aimed to reveal the frequency and clinical significance of
the coincidence of two widely spread entities, e.g. minimal change disease (MCD)
and IgA nephropathy (IgAN), claimed to be found in an overwhelming number in
some Asian regions. We retrospectively analyzed clinical and histological data
from 627 renal biopsies, performed in our department from January 2002 to
January 2005 and completed electron microscopy in 112 specimens diagnosed as
IgAN. The coincidence of IgAN and MCD was found in 8 patients (7.1 %).

The coincidence of IgAN and minimal change nephrotic syndrome (MCNS)
clinically — especially presence of nephrotic syndrome and the response to drug
therapy (with corticosteroids) — behaves as “pure” MCN. Our data from Czech
Republic seem to suggest that the combination of IgAN with MCNS can be
found relatively frequently not only in Asian patients (as stressed by some
authors of Asian origin) but also in European inhabitants. The pathogenesis

of the coincidence of IgAN and MCD needs to be elucidated by further

studies.

Introduction

Minimal change disease (MCD) and IgA nephropathy (IgAN) belong to the major
primary glomerulonephritides. The combination of the two entities seems to be
observed more frequently in some Asian countries than in Europe. This difference
could be partly explained by different renal biopsy policy.

IgAN is a mesangial proliferative glomerulonephritis characterized by diffuse
mesangial deposition of immunoglobulin A (IgA). It is the most common
nephropathy in the world among adult patients undergoing renal biopsy (RB).
However, there is a striking geographic variation. IgAN was first described in
1968 by a Parisian pathologist, Jean Berger. Although its most common clinical
presentation is macroscopic hematuria provoked by upper respiratory tract
infection, predominantly in the second and third decades of life, this is neither
universal nor necessary for the diagnosis. Asymptomatic urine testing
— microscopic hematuria with or without proteinuria (usually < 2g/24 h)

— identifies 30-40% of patients (pts) with IgAN. Nephrotic syndrome (NS)
occurs in only 5 % of all pts with IgAN. Severe immune injury with necrotizing
GN and crescent formation leading to acute renal failure is uncommon in IgAN.
Some patients already have renal impairment and hypertension at presentation
[1]. The main diagnostic sign is mesangial positivity of IgA in immunofluorescence
microscopy.

Minimal change disease (MCD, also called nil disease or lipoid nephrosis)
is the most common cause of the NS in children, accounting for 90 percent of
cases under the age of 10 years and more than 50 percent in older children [2].
It also accounts for 20 percent of cases in adults of all ages [2]. The plasma
creatinine concentration is usually normal, but in adults it is often slightly elevated
at presentation. Infrequently acute renal failure can also occur.
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The diagnosis of MCD is necessary to establish by RB in adults. Light microscopy
in this disorder is either normal or reveals only mild mesangial cell proliferation.
Immunofluorescence typically shows no evidence of immune complex deposition.
The characteristic histological finding in MCD is diffuse effacement of the epithelial
cell foot processes on electron microscopy (Figure 1).

The aim of the study was to determine the coincidence of IgAN and MCD
in the pts with histologically proven diagnosis of IgAN and to find out typical
clinical features of this specific nosologic entity.

Materials and methods
Patients: We analyzed histological and clinical data from all pts, in whom the
diagnosis of IgAN was confirmed by RB findings between January 2002 and January
2005 in the Dept. of Nephrology of the First Faculty of Medicine in Prague [12].
The patients with the diagnosis of Henoch-Schonlein purpura as well as with liver
cirrhosis were not included.

Diagnosis of IgAN was established by renal biopsy. Immunofluorescence studies
were performed (IgG, IgA, I1gM, C3, light chain kappa and lambda in all cases, and

s

; Ca.pillary

immunofluorescence. C) MCN Foot process effacement. D) MCN Typical electron microscopy. GBM:
glomerular basement membrane. Arrow: foot process effacement.
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C1q in the majority of cases) and showed at least 1+ (on a scale from 0 to 3+)
mesangial deposition of IgA, with IgA being the dominant immunoglobulin
deposited in the glomeruli. Ultrastructural studies were performed, and mesangial
electron-dense deposits were found. Each case was assigned to one of the four
groups (I-1V, florid, sclerosing, pure mesangioproliferative, and marginal sample)
according to morphological features in light microscopy. The presence of one or
more cellular or fibrocellular crescents characterized group |, florid. Biopsy
specimens showing segmental glomerular sclerosis with proliferative GN were
assigned to group Il, sclerosing. Group lll represented pure mesangioproliferative
GN. In group IV, marginal sample, there were cases with IgA positive deposits in
the mesangium and less than 4 glomeruli in light microscopy.

Cases with IgA deposits in mesangium and diffuse effacement of foot processes
of the podocytes were considered as IgAN and MCNS.

Clinical data: In all pts, in which the coincidence of IgAN and MCN was found
out, the following clinical data and therapy were analyzed (initial data at the time
of RB and the data at the end of the follow up) — serum creatinine (Umol/L),
proteinuria (g/24h), serum albumin (g/L), microscopic hematuria (positive or
negative according to the urine sediment), arterial hypertension (according
to WHO criteria), antihypertensive therapy (inhibitors of angiotensin converting
enzyme — ACEI, angiotensin Il receptor blockers — ARB), time to achievement
of remission, number of relapses and the duration of the follow up.

Definition of remission: decrease of proteinuria under 1g/24h and stable levels
of serum creatinine.

Definition of relapse: increase of proteinuria more than 1g/24h, or elevation
of creatinine > 25% from baseline or more than 50 umol/l.

Therapy with corticosteroids: initially 1mg/1kg of body weight/day till the
achievement of the remission.

] Mesangiopr olif. IgAN
[ Marginal specimens
[ Florid IgAN

M Sclerosing IgAN

14 %

Figure 2 — Histological types of IgAN — according
light microcopy and immunofluorescence

(n = 129/627 IgAN/total RB).

Revised from the book The Kidney

by B. M. Brenner.
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Results
Around 40% of renal biopsies (RB) from native kidneys in Czech Republic are
performed in our department of nephrology (that is cca 200 RB per year). We
analyzed 627 RB performed from January 2002 to January 2005 and we diagnosed
129 IgAN.

We found out 19 acute florid IgAN, 73 sclerosing IgAN, 14 pure
mesangioproliferative GN and 23 biopsies constituted marginal specimens
(Figure 2). We implemented electron microscopy examination in 112 pts and
diagnosed the coincidence of IgAN and MCD in 8 patients (7,1%). The clinical data
are presented in the Table 1.

All these patients were corticoresponsive and after therapy with corticosteroids
(two patients used a combination with cyclosporine and one with
cyclophosphamide) the remission was achieved.

Discussion

Our study addressed the frequency, clinical picture and prognosis

of the coincidence of two glomerular nosological entities, namely IgAN and MCN.
The systematic review of serial RB specimens diagnosed as IgAN, completed with
ultrastructural examination, revealed that the coincidence of IgAN and MCD could
be determined in a non negligible proportion of findings. Our results are very
similar to the data published by different authors of Asian origin [7, 8, 10, 11],

Table 1 - Clinical data at the presentation and during the follow up

Average (* standard deviation) number

Variables at histologic diagnosis Range (minimum — maximum) of patients
Proteinuria (g/24h) 5.01 =298 8

(1.6-10)
Serum albumin (g/L) 20.25 + 6.09 8

(13-30)
Microscopic hematuria (n) positive 4/8
Serum creatinine (umol/L) 70.88 = 15.52

(44-90) 8
Variables during the follow up
Arterial hypertension 8/8
ACEI 8/8
ARB 4/8
Time to remission after 513 £5.73 8
the initiation of therapy (in months) 1-19)
Therapy with corticosteroids 8
Therapy with cyclosporin 2/8
Therapy with cyclophosphamide 1/8
Number of relapses 0.71 = 1.70 8

(0-4)
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while only exceptionally supported by data published by authors of non-Asian
origin [9]. To our knowledge our study is one of the rare studies which
unequivocally concludes that the coincidence of IgAN and MCN is a relatively
common finding even in European area and should not be considered as “Asian
peculiarity”. The reason of such a shifting of attitude can be explained by the fact
than only a systematic ultrastructural examination of the epithelial structures in the
background of IgAN can disclose MCN (and therefore the coincidence of the two
entities). The standard policy in most European countries did not include such a
complex examination of the histological specimens of IgAN in the past and this
policy only gradually changes.

Minimal change nephrotic syndrome (MCNS) associated with mesangial IgA
deposition has been regarded as a variant of IgAN and was known to be steroid
responsive [6]. However, there also have been several reports that it might be
a variant of MCD [7, 8] or an overlap syndrome of MCD and IgAN [9].

These two glomerulonephritides have common and distinct findings in their
pathogenesis.

MCD may reflect a disorder of T lymphocytes, which are presumably sensitive
to corticosteroids and cyclosporine, and are thought to release a cytokine or
cytokines that injure the glomerular epithelial cells [3]. Further data support
the role of a circulating glomerular toxin — some data suggest hemopexin, an
acute phase reactant [4]. Additional possible factors include interleukin-4,
vascular endothelial growth factors, etc. Epithelial cell damage may lead to
proteinuria by decreasing the synthesis of polyanions such as heparan sulphate.
On the other hand diffuse effacement of the epithelial cell foot processes may
result in part because of altered interactions between podocyte adhesion
molecules, such as alpha 3-beta 1 integrin, the dystroglycans, and glomerular
basement membrane. The expression of beta-dystroglycan is significantly
reduced in patients with MCD. Corticosteroid therapy appears to normalize
beta-dystroglycan expression in MCD. Corticosteroids are the treatment of
choice in MCD, leading to complete remission of proteinuria in over 90 percent
of cases.

There is a report of a cadaver transplant donor with active MCD; the diseased
kidney was placed in a healthy recipient, proteinuria rapidly fell and remained
persistently within the normal range within six weeks. Also immune deposits in
a kidney transplanted from a donor with subclinical IgAN to a patient with
non-IgAN renal disease clear within several weeks [12], suggesting that the causes
of IgAN and MCD are extra renal.

It has recently been shown that mesangial IgA1 in IgAN has the abnormalities
of O-glycosylation (abnormal O-linked hinge-region sugars with reduced
glycosylation — [15, 16, 17, 18]. In the absence of Gal, the terminal sugar is
N-acetylgalactosamine (GalNAc) [13, 14], these sugar moieties or glycopeptides
[19, 20] are recognized by antibodies with antiglycan or antihinge region peptide
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specificities [14, 20], and CIC are formed [19]. Recent studies showed that

the IgAN-CIC, composed of galactose-deficient IgA1 complexed with antiglycan
antibodies, is bound to mesangial cells more efficiently than uncomplexed IgA
[21, 22]. Thus, likely play a role in the pathogenesis of IgAN. Also familiar forms
of IgAN [23] have been described; a linkage of IgAN to chromosome 6q22-q23
has been demonstrated [24].

In our all patients with the coincidence of IgAN and MCD, the clinical course
was markedly influenced by heavy proteinuria within fully blown picture of
nephrotic syndrome, distinguishing thus within other patients with IgAN.

A therapy consisting of standard dosing of corticosteroids enabled to achieve
the remission in 6/8 patients. In two patients, in whom monotherapy with
corticosteroids failed the addition of either cyclosporine (in patient with
mesangioproliferative type in ultrastructural examination) or cyclophosphamide
(in patient with sclerosing type) was necessary. The clinical picture,

incl. the response to the therapy, observed in the patients with the
coincidence of IgAN and MCD was very close to the clinical manifestation

of “pure” MCD.

It could be submitted to discussion the proposition to complete in the patients
with IgAN, especially in those with nephrotic proteinuria, the full spectrum of
histological examinations by electron microscopy. Thus, it could be expected that
the initiation of the therapy and especially further management of the patient
would be done not only on the basis of clinical findings but also in conjunction
with relevant histological changes.

Conclusions

Our data from Czech Republic, based on systematic analysis of electron
microscopy of more than 600 RB specimens, diagnosed as IgAN, seem to confirm
that the combination of IgAN with MCNS can be found relatively frequently not
only in Asian patients (as stressed by some authors of Asian origin) but also

in European inhabitants. The pathogenesis of the coincidence of IgAN and MCNS
needs to be elucidated by further studies. The coincidence of IgAN and MCNS
clinically — especially the response to drug therapy (with corticosteroids) — behaves
as “pure” MCN.

References

1. JOHNSON J. R., JOHN FEEHALLY J.: Clinical nephrology 2003, 319-329.

2. The primary nephrotic syndrome in children. Identification of patients with minimal change nephrotic
syndrome from initial response to prednisone. A report of the International Study of Kidney Disease
in Children. J. Pediatr. 98: 561, 1981.

3. SEWELL R. F, SHORT C. D.: Minimal-change nephropathy: How does the immune system affect
that glomerulus? Nephrol. Dial. Transplant. 8: 108, 1993.

4. ALI A. A., WILSON E., MOORHEAD |. F, ET AL: Minimal-change glomerular nephritis. Normal
kidneys in an abnormal environment. Transplantation 58: 849, 1994.

Coincidence of IgA Nephropathy and Minimal Change Disease



290)  Prague Medical Report / Vol. 106 (2005) No. 3, p. 283-290

5. MEYRIER A., DELAHOUSSE M., CALLARD P, RAINFRAY M.: Minimal change nephrotic syndrome
revealing solid tumors. Nephron 61: 220, 1992.

6. MUSTONEN J., PASTERNACK A., RANTALA I.: The nephrotic syndrome in IgA glomerulonephritis:
Response to corticosteroid therapy. Clin. Nephrol. 20: 172-176, 1983.

7. CHOI I. J., JEONG H. J., KIM P. K., LEE J. S., ET AL: A study of glomerular minimal lesion and
minimal mesangial proliferation with or without nephrotic syndrome; pathologic, immunopathologic
and clinical correlation. Yonsei Med. J. 27: 17-24, 1986.

8. SOMA |., SAITO T., SATO H., ET AL: Minimal change nephrotic syndrome with predominant
mesangial IgA deposits: clinicopathological study. Nippon Jinzo Gakkai Shi. 33: 153, 1991.

9. DI BELGIOJOSO G. B., MAZZUCCO G., CASANOVA S., ET AL: Steroid-sensitive nephrotic
syndrome with mesangial IgA deposits: a separate entity? Am. J. Nephrol. 6: 141-145, 1986.

10. TSUKADA M., HONDA K., NITTA K., YUMURA W., NIHEI H.: Incidental mesangial IgA
deposition in minimal change nephrotic syndrome (MCNS). Nippon Jinzo Gakkai Shi. 45: 681-688,
2003.

11. TSUNEHISA N., TAKEMURA T., INUI T., KAMIYA H.: MCNS, which secondary developed into
incidental IgA nephropathy — a case report. Nippon Jinzo Gakkai Shi. 34: 1095-1099, 1992.

12. SILVA F G., CHANDER P, PIRANI C. L., ET AL: Disappearance of glomerular mesangial IgA deposits
after renal allograft transplantation. Transplantation 33: 241-246, 1982.

13. TOMANA M., MATOUSOVIC K., JULIAN B. A., ET AL: Galactose-deficient IgA1 in sera of IgA
nephropathy patients is present in complexes with IgG. Kidney Int. 52: 509-516, 1997.

14. TOMANA M., NOVAK |., JULIAN B. A., MATOUSOVIC K., KONECNY K., MESTECKY J.:
Circulating immune complexes in IgA nephropathy consist of IgA1 with galactose-deficient hinge region
and antiglycan antibodies. J. Clin. Invest. 104: 73-81, 1999.

15. HIKI Y., KOKUBO T., IWASE H., ET AL: Underglycosylation of IgA1 hinge plays a certain role for its
glomerular deposition in IgA nephropathy. J. Am. Soc. Nephrol. 10: 760-769, 1999.

16. LEUNG J. C. K., POON P. Y. K., LAI K. N.: Increased sialylation of polymeric immunoglobulin A1:
Mechanism of selective glomerular deposition in immunoglobulin A nephropathy? J. Lab. Clin. Med.
133:152-160, 1999.

17. FLOEGE J., FEEHALLY ].: IgA nephropathy: Recent developments. J. Am. Soc. Nephrol. 11: 2395-2403,
2000.

18. MESTECKY J., NOVAK |J., JULIAN B. A, ET AL: Pathogenic potential of galactose-deficient IgA1
in IgA nephropathy. Nephrology 7: $92-599, 2002.

19. KOKUBO T, HIKI Y., IWASE H., TANAKA A., NISHIKIDO J., HOTTA K., KOBAYASHI Y.: Exposed
peptide core of IgA1 hinge region in IgA nephropathy. Nephrol. Dial. Transplant. 14: 81-85, 1999.

20. KOKUBO T., HASHIZUME K., IWASE H., ET AL: Humoral immunity against the proline-rich peptide
epitope of the IgA1 hinge region in IgA nephropathy. Nephrol. Dial. Transplant. 15: 28-33, 2000.

21. NOVAK J., VU H. L., NOVAK L., ET AL: Interactions of human mesangial cells with IgA and
IgA-containing circulating immune complexes. Kidney Int. 62: 465-475, 2002.

22. NOVAK ].,, TOMANA M., MATOUSOVIC K., ET AL: IgA1-containing immune complexes in IgA
nephropathy differentially affect proliferation of mesangial cells. Kidney Int. 67: 504-513, 2005.

23. SCHENA F. P: For further infestigations in IgA nephropathy the approach from phenotype to genotype
is welcome. Clin. Exp. Immunol. 127: 399-401, 2002.

24. GHARAVI A. G., YAN Y,, SCOLARI F,, SCHENA F. P, FRASCA G. M., GHIGGERI G. M.,

COOPER K., LIFTON R. P.: IgA nephropathy, the most common cause of glomerulonephritis, is linked
to 6q22-23. Nat. Genet. 26: 354-357, 2000.

Maixnerova D., Honsova E., Merta M., Reiterova J., RySava R., Tesai V., Obeidova H., Motan J.



