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IgA Glomerulonephritis*

Mesangial IgA Deposition without Systemic Signs
(Berger’s Disease)
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Renal biopsy specimens from 204 patients with glomerulonephritis or nephrotic
syndrome have been studied. In ten of the patients not suffering from acute poststrepto-
coccal glomerulonephritis, systemic lupus erythematosus or Schonlein-Henoch syn-
drome, diffuse, selective mesangial IgA deposition was observed. Clinically, persistent
microscopic haematuria, mild proteinuria and, except in one patient, normal renal
function were found. Light microscopically the histological picture was domi: d by
a diffuse or focal increase in volume of the mesangial matrix, and mild mesangial cell
proliferation. Exceptionally, there was also crescent formation. Immunofluorescence
revealed large IgA, IgG and C3 deposits, as well as small IgM and fibrinogen deposits
in the mesangial glomeruli. The authors’ assumption that immunocomplexes contain-
ing a secretory component might be impli d in the path hani: of Berger’s
disease, could not be proved.

The introduction of immunofiuorescence into the histological study of renal
biopsy specimens has led, in addition to several etiopathogenetic observations, to
the recognition of a new clinico-pathologic entity. The new entity, which is charac-
terized by large amounts of IgA deposited in the glomerular mesangium, was
first described by Berger in 1968 [1, 2]. Besides IgA, smaller deposits of 1gG and
C3 may also be generally observed in similar location. Clinically the new entity is
characterized by the absence of systemic sign. In most patients renal function is
normal. Microscopic haematuria with a moderate degree of proteinuria is nearly
always present. Occasionally, mainly after upper respiratory tract infection, re-
current episodes of gross haematuria have also been reported.

Since Berger’s original description, several communications have appeared
[2, 3,56, 8,10, 15, 18, 19, 20, 21, 23, 26, 27] in which the new clinico-patho-
logical entity is referred to as Berger's disease. The etiology is unknown. The
incidence in renal biopsy specimens has been variously put at between 2 and 18
per cent [1, 2, 5, 8, 18, 22, 24, 28].

The present paper describes the clinical symptoms and signs as well as the
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morphological characteristics of the renal biopsy specimens from 10 patients
with Berger’s disease observed in the past two years, furthermore the results obtain-
ed so far in our investigations into the etiopathogenesis of the disease.

Materials and methods

From 204 patients with glomerulonephritis or nephrotic syndrome treated
at the Second Department of Medicine, University Medical School, Pécs, in the
past two years, adequate amounts of renal tissue for complete histological evalu-
ation were obtained by percutaneous kidney biopsy or at autopsy. In 10 of the 204
patients selective diffuse mesangial IgA deposition was observed. Excluded from
the present material are the cases of IgA deposition in which clinically acute post-
streptococcal glomerulonephritis, systemic lupus erythematosus (SLE) or Schén-
lein-Henoch syndrome were found.

In all cases the clinical data of the patients as indicated in this paper refer
to the time of the kidney biopsy. For quantitative protein analysis of urine the
biuret reaction, and for quantitative determination of haematuria a modification
of the Addis method were used [24]. The antinuclear factor (ANF) was demonstrat-
ed by indirect immunofluorescence using cryostat sections of native rat liver tissue.
Total haemolytic complement activity (CH,,) was determined according to Lange
[13]; normal values: 1-3 U. The third complement component (C3) was estimated
according to Mancini [17]; normal value: 100 + 22 mg/ml.

Histological studies. The renal biopsy specimens were divided into two parts,
for light and immunofluorescence microscopy, and in the case of sufficient material
also into a third portion, for electron microscopy.

For light microscopy the specimens were embedded in paraffin, according
to Saint-Marie [21], cut in 2 g sections, stained with haematoxylin-eosin (HE),
periodic acid-Schiff (PAS), periodic acid-methenamine-silver (PEM) and
Congo red.

For immunofiuorescence microscopy another portion of the specimen was
immediately frozen in CO,. Five y sections were cut on a cryostat at —20°C.
The unfixed sections were washed in phosphate buffered saline (PBS) and incubated
in a humid chamber at room temperature for 30 min with antiserum labelled with
appropriate fluorescein isothiocyanate (FITC). The unfixed reagent was washed
out with PBS, then the sections were mounted with buffered 10% glycerol and
examined and photographed with a Fluoval (Zeiss) fluorescence microscope using
appropriate excitation filters and absorption barrier filters. The following FITC-
labelled antisera were used for staining: anti-IgG, anti-IgA, anti-IgM, anti-IgE,
anti-C3, anti-fibrinogen (Hyland, Costa Mesa, California) and anti-IgA-SC (secre-
tory component, DACO, Copenhagen).

Results

The clinical data and laboratory findings of our 10 patients with Berger’s
disease are summarized in Tables 1 and 2.
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Table 1 shows that all patients but one were males, generally under 40 years
of age. Their renal function was normal. The clinical picture was characterized
by persistent microscopic haematuria. The patient whose urinary sediment was

Table 1

Clinical data and laboratory findings at time of renal biopsy

Gross

Case | Age, | RR, s Proteins: | (Haemas | 5,5,
No. { years | Sex [ mm Hg ;r:;:)rgx:l mZ:Jozl.m‘ ‘ Shine et Elml:?s ::r;ase
; i
1 39 M 130/90 12 29 | 084 ‘ 71—
2 16 M 130/90 0.7 12 084 17 =
3 3 00M 150/95 13 18 092 | 6 +
4 4 M 140/90 13 il o= =l =
5 14 M 105/60 1.0 12 - | 10 | 4
6 37 | F 130/90 06 13 04 | 2 =
5 30 0 M 110/70 1.0 13 = 4 +
8 30 M 120/70 i1 g L 200F 4
9 36 | M 120/80 1.0 25 | 10 | 40 +
10 29 M 120/80 12 19 | -23 1 | =
Table 2
Results of itative determination of total ! activity,
C3 and serum immunoglobulins
o | W6, | hA, | LM CH,,, c3,
No. | mgk% | mg% ‘ mg% U mg %
I
1 1040 376 | 116 ‘ 09 | 132
2 1160 320 100 | 20 112
3 1340 416 ‘ 02 | 14 s
4 N.D. ND.  ND. | 14 | ND.
5 1200 216 ‘ 8 | 10 | 80
6 880 396 | 132 | 11 | 110
7 2400 | 468 200 13 | 98
8 1560 444 i 120 11 80
9 1520 436 | 122 1.6 112
10 480 | 208 1 12 ' 16 | 104

N.D. = not done
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negative at the time of the biopsy also had had persistent microscopic haematuria
earlier. The case histories of five patients show episodes of gross recurrent haema-
turia, which in two patients appeared after upper respiratory tract infection, in
one after strenuous exercise, and in another following tonsillectomy; the fifth
had observed haematuria of a few days’ duration after revaccination against
smallpox. At the time of examination considerable proteinuria was found in one
case but hypertension in none.

Table 2 presents the values of serum immunoglobulins, total complement
activity and the third complement component. In most cases the serum IgA was
considerably elevated. All serum total complement activity values except one, and
all C3 globulin levels were normal.

Fig. 1. The mesangial matrix, corresponding to one of the glomerular segments, is increased
and a small epithelial crescent (arrow) is seen. PEM, x 400

Fig. 2. Large amounts of granular IgA deposition in the glomerular mesangium. X 500
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The results of the histological examination of renal biopsy specimens were
as follows:

Light microscopy. In each case there was a diffuse or focal increase in mesangi-
al matrix in the glomeruli, which was occasionally associated with mesangial cell
proliferation. In one patient the mesangial sclerosis was accompanied by the appear-

Fig. 3. Large amounts of diffuse granular C3 deposition in the glomerular mesangium. x 500

Table 3

Immunofluorescent findings in renal glomeruli

Number of Tmmunofiuorescence

if? glomeruli —

examined 1gG IgM 1gA JgA-SC IgE =2 P
1 8 + t | +++ | ND -+t o+
2 10 ++ |+ ++ - - + +
3 10 - + ++ - - ++ | %
ey 7 ++ o+ el S = | o+
B 18 + + gtasal = = + +
6 8 ++ o+t - - ++ o+
7 10 ++ 4+ 4| - + ++ | %
8 8 | | - -+
9 8 ++ | £ | ++4+ - - 4+ o+
10 7 ++ + | o

+++ ‘ - - +

— negative; + traces; + small quantity; ++ moderate quantity; +++ large
quantity; F = fibrinogen; N.D. = not done.
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ance of small sclerotic epithelial crescents, corresponding to single glomerular
segments (Fig. 1). In the biopsy specimens of four patients focal glomerular sclero-
sis was observed, which generally led to complete destruction of the glomeruli
affected.

The results of immunofiuorescence microscopy are summarized in Table 3.
In all cases large mesangial IgA deposits were noted. An illustrative example is
given in Fig. 2. In addition, smaller and larger deposits of C3 in similar location
were also observed (Fig. 3). In almost every case a minimal amount of IgM, and,
except one case, a considerable amount of IgG was also deposited in the glomeruli.
Fibrinogen was precipitated in small amounts. IgE positivity in the glomeruli
was found in one case, and in two cases also some cells — whose cytoplasm stained
positively with anti-IgE — appeared in the peritubular interstitium. In nine cases
anti-IgA-SC was used for staining. In no case was an IgA secretory piece seen in
the tubular epithelial cells or in the lumina, this observation, however, may be
made also in normal kidneys [25].

Discussion

In glomerulonephritides associated with mesangial proliferation, glomerular
deposition of IgA immunoglobulins is not rare [1, 5, 8, 10, 14, 18, 19, 24, 28],
especially in association with SLE [9], Schénlein-Henoch syndrome [26] and
poststreptococcal glomerulonephritis [19, 24]. Berger [1] described a clinical picture
easily separable from the above entities, which was histologically characterized
by IgA deposited selectively in the glomerular mesangium in the presence of smaller
amounts of IgG and C3. The incidence of the disease varies. Berger [1] found it in
189 of all biopsies, while Hyman et al. [8] reported an incidence of 2.19%,
Finlayson et al. [5] 2.2 %, Zimmermann and Burkholder [28] 3.8%, Sissons et al.
[22] 4%, McCoy et al. [18] 4.2%, and Thoenes [24] 9.9%. In our material the
incidence was 5%. For designation of the new clinical picture the following terms
have been used: Berger’s disease, IgA mesangial proliferative glomerulonephritis,
IgA-IgG mesangial nephropathy, focal proliferative glomerulonephritis with IgA
and recurrent macroscopic haematuria with glomerular IgA.

As shown also by our material, it is chiefly young males that are affected by
Berger’s disease, which is rarely associated with hypertension. Clinically the most
characteristic feature is persistent microscopic haematuria with episodes of re-
current gross haematuria. In addition to the well-known factors provoking gross
haematuria (upper respiratory tract infection, strenuous exercise), the character-
istic clinical symptom appeared after tonsillectomy in one of our patients and
after revaccination against smallpox in another. At the time of the renal biopsy,
considerable proteinuria was seen in only one of our patients, in contrast to the
observation made by Sissons et al. [22] on patients with marked proteinuria
dominating the clinical picture, for whom he set up a special category within
Berger’s disease.
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In the course of serum immunoglobulin studies, we invariably found higher
IgA levels, which had been observed earlier also by Lagrue et al. [11, 12] and
Zimmermann and Burkholder [28], but has not been confirmed by others [3, 22].
Most authors agree that serum total complement activity and C3 are normal dur-
ing the disease. As it is shown also by our material, a considerable proportion of
the patients have normal renal function; at the same time, however, in 9 out of
the 25 patients of Sissons et al. [22] impaired renal function was demonstrated
by laboratory examinations.

Light microscopically the mesangial alterations were predominant. Besides
diffuse widening of the mesangial matrix, only a moderate degree of cell prolifer-
ation was observed, though not in every case. Similarly to Zimmermann and
Burkholder [28] and Lagrue et al. [11], we noted several cases of focal glomerular
sclerosis, usually accompanied by destruction of the entire glomerulus.

The immunofluorescent picture of the glomeruli of our patients was charac-
terized by selective diffuse mesangial IgA deposition. In addition, however, in
every case also smaller amounts of other immunoglobulin fractions appeared in
the mesangium. All biopsy specimens except four showed also a considerable degree
of mesangial C3 activity.

At first sight the presence of an IgA-bound C3, glomerular in location,
seems surprising, because IgA has been demonstrated not to bind complements
in the classical way. In 1973, however, Evans et al. [4] observed that IgA also
activated complement via the properdin system (“‘alternative pathway”). This
was later confirmed by Sissons et al. [22] and Zimmermann and Burkholder [28],
who succeeded in demonstrating properdin in the glomeruli of many patients with
IgA nephropathy. According to the investigations by Goetze and Miiller-Eber-
hard [7], aggregated IgA activates complements via the alternative pathway. It
is unlikely that the IgG present in variable amounts would be responsible for the
C3 deposition, since in our case No. 3 we did not demonstrate I1gG in the glomeruli,
whereas there were considerable amounts of C3 in them.

The large amounts of IgA invariably present in the serum and kidney tissue
may play a primary role in the pathogenesis of Berger’s disease. The question,
however, is whether or not the disease develops from the circulating immune
complexes trapped within the glomerular mesangium. If the mesangial IgA deposi-
tion is part of an immunocomplex-mediated process, then there are two alterna-
tives: the IgA in the complex may be present either as an antigen or as an antibody.
On the analogy of the glomerular basement membrane, the possibility of auto-
antibodies formed against mesangial components also suggests itself. This idea
seems to receive support from an observation by Lowance et al. [14], who eluted
from the kidney biopsy specimen of one of their patients with Berger’s disease a
type of immunoglobulin which, when layered over normal human kidney tissue,
was bound specifically to the glomerular mesangium. Glomerular IgA deposition
may result not only from an immunological process. Certain physico-chemical
changes may lead to an aggregation of proteins and the aggregated proteins
are incorporated also by the glomerular phagocytic system, the mesangium. This
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idea was confirmed experimentally by Mauer et al. [I7], who gave aggregated
serum proteins to mice intravenously and found that the proteins were deposited
preferentially in the glomerular mesangium. Finally it is conceivable, though
unlikely, that under pathological conditions the mesangial cells are capable of
local IgA synthesis.

Clinical experience has shown that in Berger’s disease episodes of macro-
scopic haematuria may be related to sore throat or to upper respiratory tract
infection. In the elimination of infections affecting the mucous membranes an
important role is played by the so-called secretory IgA (IgA-SC). We assumed
that in such a case immunocomplexes containing IgA-SC as an antibody might
circulate and be deposited in the kidneys. Having, however, failed to demonstrate
IgA-SC in the glomeruli we could not confirm our assumption. In the same way
a negative result was obtained also by Lowance et al. [14], whereas McCoy et al.
[18] observed a minimal amount of IgA-SC in the glomerular mesangium in 2
out of 15 patients with Berger’s disease.

Nine of our ten patients with renal disease have been under observation
for periods varying between one and ten years. During the period of observation
there has been no material change in their renal condition. Therefore we also
consider Berger’s disease to be a type of glomerulonephritis with a relatively
good prognosis. Its recognition depends on the immunofluorescent examination
of renal biopsy specimens. We regard it as important that it should be differentiated
from other glomerulonephritides, first of all from the point of view of prognosis.
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