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ease and the diagnostics improve over time.  Current data 
considers MPGN as a characteristic pattern of glomeru-
lar injury but not a diagnosis itself. It is recognized that 
immunofluorescence findings in MPGN better reflect 
pathogenesis of the damage comparing to electron mi-
croscopy findings. Moreover, a better understanding of 
etiology and pathogenesis of the disease guides to a more 
appropriate diagnosis and treatment. Therefore, the diag-
nosis of real idiopathic MPGN becomes very rare. 

In our study, HBV or HCV serology and auto-anti-

MPGN, C4 levels are usually normal, and C3 are low2-6. 
In most cases in our study C3 complement component 
concentration was decreased or normal. Lower comple-
ment component C4 concentration was found more often 
in patients with autoimmune diseases. 

Cryoglobulinemia may also occur in MPGN, be-
cause of the chronic immune system stimulation, which 
presents in persistent bacterial or viral infections such 
as HCV or HBV. Furthermore, hematological malignan-
cies may have the same stimulating effect on patient`s 

Table 1: The distribution of causes of membranoproliferative glomerulonephritis in the age groups. Patients were 
divided into three groups according to their age: patients aged 19-40 years were defined as the young group, 41-60 
years as the middle-aged group, and 61-83 years as the elderly group. There were more MPGN caused by autoimmune 
diseases in the young group and more malignancy associated MPGN in the group of elderly patients, the difference 
between these groups was statistically significant (p =0.004).

            Cause
 Age  Idiopathic Bacterial 

infection Viral infection Autoimmune 
diseases

Hematologic 
malignancy Total

Young N =8
30.77%

N =5
25%

N =4
25%

N =7
63.64%

N =1
12.5%

N =25
30.86%

Middle-aged N =10
38.46%

N =11
55%

N =7
43.75%

N =3
27.27%

N =3
37.5%

N =34
41.98%

Elderly N =8
30.77%

N =4
20%

N =5
31.25%

N =1
9.09%

N =4
50%

N =22
27.16%

Total N =26
100%

N =20
100%

N =16
100%

N =11
100%

N =8
100%

N =81
100%

N: number of patients, MPGN: membranoproliferative glomerulonephritis.

bodies or complement factor mutations were not inves-
tigated in all patients. Routine dentist examination was 
missing in some patients. Thus, the diagnosis of idio-
pathic MPGN in some cases could be due to undiagnosed 
bacterial, viral infections or autoimmune diseases.

The biopsy findings demonstrated a characteristic 
pathogenesis of MPGN, which in most cases presented 
with an antigenemia and deposition of Ig or immune 
complexes, causing activation of the complement system 
and, as a result, damage of glomeruli. We found five cas-
es (6.17%) with C3-/Ig-. According to other studies3-4, if 
immunofluorescence staining is negative, chronic throm-
botic microangiopathy may be the cause of MPGN. In 
our study, only one patient was diagnosed with hemolytic 
uremic syndrome.

Complement-mediated MPGN C3+/Ig- was diag-
nosed in seven patients (8.64%). Isolated C3 deposi-
tion is characteristic for C3 glomerulopathy. This new 
disease entity includes rare types of GN, such as DDD 
and C3GN35. However, electron microscopy was not per-
formed in all cases, so we could not differentiate this type 
of MPGN in more detail.

The complement cascade activation affects serum 
complement factor concentration, therefore, hypocom-
plementemia is common in all types of MPGN1-8. Usually 
immune complex-mediated MPGN manifests with low 
serum C3 and C4 concentration, but normal C3 rate does 
not exclude this type of MPGN. In complement-mediated 

immune system8-15. Some data supports the link between 
the HCV infection and kidney injury15-21. Cryoglobuline-
mia has not been tested in all cases in our study. The as-
sociation between cryoglobulins and MPGN could be 
analyzed more thoroughly in further prospective studies. 
However, we found MPGN-type kidney injury in patients 
with HCV or HBV hepatitis. This finding supports other 
data about viral infections in MPGN15-21.

Our data shows that younger patients with a diagnosis 
of MPGN should be investigated for autoimmune diseas-
es, and elderly patients with MPGN should be thoroughly 
examined for hematological malignancies.

Conclusions
The main cause of the MPGN in the study appeared 

to be idiopathic and due to bacterial infections. In patients 
with MPGN caused by autoimmune disease, lower com-
plement component C4 concentration was found more 
often. The most frequent immunohistochemical find-
ings in the kidney biopsy were both C3 and Ig positivity. 
The most frequent incidence of C3 and Ig deposition in 
glomeruli was in the group of autoimmune diseases. Ig 
positive biopsy results (C3+/Ig+ and C3-/Ig+) were diag-
nosed in 77.78% of cases, and these results could be de-
fined as immune-complex mediated MPGN type. Com-
plement-mediated MPGN C3+/Ig- findings were less 
common and were diagnosed only in 8.64% of cases.


