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Abstract
Background: Diagnosis of membranoproliferative glomerulonephritis (MPGN) is based on kidney biopsy findings: 
unique glomerular injury pattern and characteristic changes on light, electron microscopy and immunohistochemical 
analysis. The purpose of this study was to identify possible etiology and incidence of glomerular injury among patients 
with a diagnosed MPGN.
Materials and Methods: A retrospective analysis (years 2000-2014) of 81 clinical cases with a diagnosis of MPGN 
based on biopsy results was performed. Records were examined, and data about viral, bacterial infections, autoimmune 
and hematological diseases was collected. Test results of blood C3 and C4 factors of the complement system, and results 
of kidney biopsy immunohistochemical analysis were investigated. Statistical analysis was performed using Statistical 
Package for the Social Sciences and p-value less than 0.05 was considered statistically significant.
Results: Study population consisted of 55 males (67.9%) and 26 females (32.1%). The average patients’ age was 48.53 
(standard deviation ± 16.67) years. The identified etiology of MPGN was: idiopathic in 26 cases (32.10%), bacterial 
infections in 20 cases (24.69%), viral hepatitis in 16 cases (19.75%), autoimmune diseases in 11 cases (13.58%), and he-
matological diseases in eight cases (9.88%). Changes of the concentration of complement component C3 as well as com-
ponent C4 were found; their concentration was decreased in 26 (32.1%) and 17 (20.99%) patients’ respectively while 
concentration was within the normal range in 11 (13.58%) and 19 (23.46%) patients respectively. Immunohistochemis-
try results revealed immunoglobulin (Ig) deposits: C3+/Ig+ was found in 47 (58.02%) cases, C3-/Ig+ was found in 16 
(19.75%) cases and in six (7.41%) cases test was not performed. The total number of immunoglobulin positive biopsies 
(C3+/Ig+ and C3-/Ig+, also called immune-complex mediated MPGN) was 63 (77.78%). Complement-mediated MPGN 
(C3+/Ig-) was less common and was diagnosed only in seven cases (8.64%). C3-/Ig- was found in five cases (6.17%).
Conclusions: The leading cause of MPGN was idiopathic as well as bacterial infections. Complement component C3 
concentration was mostly decreased. The incidence of normal and decreased concentration of the complement compo-
nent C4 was almost equal. Most immunohistochemical deposits in kidney biopsy appeared to be C3/Ig positive, and it 
was observed in more than half of the cases of each MPGN etiological group. Hippokratia 2015; 19 (4): 314-318.
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Introduction
Diagnosis of membranoproliferative glomerulone-

phritis (MPGN) is based on kidney biopsy findings, 
unique glomerular injury pattern and characteristic 
changes on light microscopy, immunohistochemistry and 
electron microscopy1-4. 

MPGN clinical classification divides cases of the 
disease into idiopathic (primary) and secondary types. 
In case of secondary MPGN the cause of disease could 
be identified (infections, hematological or autoimmune 
diseases) while in primary MPGN no such direct etiol-
ogy is present. Secondary type is more common and is 
diagnosed by reviewing clinical features, laboratory test 
results, and renal histopathological injury1-8. 

Over the past decades, improved understanding of 

the pathogenesis of glomerular diseases has led to the 
progress in MPGN classification based on immunoflu-
orescence microscopy. MPGN may be either immune 
complex or complement-mediated2-6. 

The most common type of glomerular injury in 
MPGN is immune complex-mediated. The pathogenesis 
involves persistent antigenemia, which causes the deposi-
tion of circulating immune complexes in the glomeruli1-5. 
Chronic antigenemia (or circulating immune complexes) 
is a result of chronic bacterial or viral infections1-5, au-
toimmune diseases or monoclonal gammopathies9-21. 
Immunofluorescence staining reveals the type of immu-
noglobulin (Ig) and complement component. 

Immunohistochemical analysis showing dominant C3 
deposition without Ig points to the complement-mediated 
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MPGN, also called C3 glomerulopathy. C3 glomerulopa-
thy is divided into two main histopathological groups: 
dense deposit disease (DDD) and C3 glomerulonephritis 
(C3GN). The difference between these disorders is deter-
mined by characteristic changes on electron microscopy.  

If immunofluorescence staining is negative, chron-
ic thrombotic microangiopathy may be the cause of 
MPGN3-4. 

The ratio of MPGN among biopsy-confirmed glomer-
ulonephritis (GN) varies from country to country. It is 
the third most frequent form of GN in Lithuania and it 
has been found in 12.5% of analysed renal biopsies22-25. 
The highest rates have been reported in Romania, Nepal 
and Saudi Arabia26-29. Lower rates of MPGN have been 
reported in Iran (11.5%), France (10%), Czech Republic 
(5.8%), China (5.8%) and Japan (2.4%)30-34.

Even though the incidence of MPGN in Lithuania 
has decreased in the last decades (from 16.8% in 1994-
1999 to 7.5% in 2007-2012), this entity still remains one 
of the four most common primary glomerulopathies in 
Lithuania22-25. As the new classification of MPGN based 
on immunofluorescence findings was proposed only sev-
eral years ago, there are still very few studies analyzing 
MPGN data according to this classification. In our study, 
we present the incidence and clinical data of MPGN ac-
cording to the new immunofluorescence findings-based 
classification.

Materials and Methods
The research was performed with the approval of Vil-

nius Regional Biomedical Research Ethics Committee 
(Nr. 158200-14-744-261). We retrospectively analyzed 
81 clinical cases with renal biopsies performed from 
2000 to 2014 in the Nephrology Department of Vilnius 
University Hospital Santariskiu Klinikos. Biopsies were 
evaluated at the National Center of Pathology, where the 
diagnosis of MPGN was confirmed according to histo-
logical and immunofluorescence findings. Data  regard-
ing the incidence of viral infections, probable acute or 
persistent bacterial infections, autoimmune diseases and 
hematological diseases were collected. Test results of C3 
and C4 factors of the complement system, results of kid-
ney biopsy immunohistochemistry were also thoroughly 
investigated. Statistical analysis was performed using 
Statistical Package for the Social Sciences (SPSS) ver-
sion 20.0 software (IBM, Armonk, New York, USA), 
Student‘s t-test was used for continuous variables and 
the chi-square test was used for the categorical data. A 
p-value less than 0.05 was considered significant.

Results 
There were 81 patients during the study period. The 

number of MPGN diagnosis per year varied from three 
to nine. There were 55 males (67.9%) and 26 females 
(32.1%). The age of patients ranged from 19 to 83 years, 
and the mean age was 48.53 (standard deviation ±16.67 
years) years.

The analysis of clinical features and laboratory 

data showed that the most common type of MPGN ap-
peared to be idiopathic which was present in 26 cases 
(32.10%). Twenty cases (24.69%) were caused by vari-
ous bacterial infections: the most frequent of them was 
tonsillitis (n =6, 7.79%), followed by pneumonia (n =4, 
5.19%), tuberculosis and skin infections (n =3, 3.90% 
in each group). Less common bacterial infections were 
dental infection and endocarditis that appeared each in 
the same number of cases (n =2, 2.60%). Viral infections 
manifested as viral hepatitis (n =16, 19.75%); hepatitis 
B (HBV) and hepatitis C (HCV) serology was positive 
in eight patients (9.88%) each. Autoimmune diseases 
were associated with MPGN in 11 cases (13.58%); eight 
(9.88%) of which were due to systemic lupus erythema-
tosus (SLE) while the diagnosis of three cases (3.70%) 
was less specific and it was summarized as systemic vas-
culitis. Hematological malignancies were found in eight 
cases (9.88%), B-cell and T-cell lymphomas were gener-
ally diagnosed in three cases (3.70%), myelodysplastic 
syndrome occurred in two cases (2.47%), and multiple 
myeloma, hemolytic uremic syndrome and monoclonal 
gammopathy presented in one case (1.23%) each. All this 
data is summarized in Figure 1. 

Decreased complement components C3 and C4 lev-
els were found in 26 (21.06%) and 17 patients (13.77%) 
respectively. In patients with MPGN caused by bacte-
rial infection, we found significantly lower complement 
component C3 concentration (p =0.002) and normal C4 
complement concentration (p =0.004). In the group of 
autoimmune diseases, all patients have had significantly 
lower complement components C3 and C4 concentration 
(p =0.04 and p =0.004 respectively).

Figure 1: Main etiological causes of membranoprolifera-
tive glomerulonephritis in the 81 clinical cases with renal 
biopsies performed from 2000 to 2014; the most com-
mon type appeared to be idiopathic and due to bacterial 
infections.
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Renal biopsy immunohistochemistry was performed 
in 75 cases and revealed that the most frequent immuno-
histochemical finding was C3+/Ig+, which was present 
in 58.02% of cases (n =47). C3-/Ig+ appeared in 19.75% 
of cases (n =16). According to this data the total number 
of immunoglobulin positive biopsies (C3+/Ig+ and C3-/
Ig+) was 77.78% (n =63) (Figure 2). 

C3/Ig positive immunohistochemical results mani-
fested in more than half of each MPGN etiological group. 
Relatively the most frequent incidence of C3 and Ig depo-
sition in glomeruli was found in the group of autoimmune 
diseases, in 90.90% of cases (n =10). In the patients with 
hematological diseases and in the group of bacterial infec-
tions these positive immunohistochemical results appeared 
in 62.50% (n =5) and 60% (n =12) of cases respectively. 

 Complement-mediated MPGN C3+/Ig- findings 
were less common and were diagnosed in seven patients 

(8.64%). The remaining five cases (6.17%) were C3-/Ig-.
The comparison of MPGN types in male and female 

groups did not revealed any significant difference.
Patients were divided into three groups according 

to their age: patients aged 19-40 years were included in 
the young patient group, 41-60 years in the middle-aged 
group, and 61-83 years in the elderly group (Table 1). 
There were more MPGN caused by autoimmune diseases 
in the young group (63.64%, n =7) and more malignancy 
associated MPGN in the group of elderly patients (50%, 
n =4), the difference between these groups was statisti-
cally significant (p =0.004). 

Discussion
The most common type of MPGN appears to be the 

idiopathic. However, in some cases, this diagnosis could 
be revised and specified, as the understanding of the dis-

Figure 2:  Renal biopsy immunohistochemistry was performed in 75 cases. Findings were categorised into four groups 
according to staining pattern of C3 and immunoglobulins. The most frequent immunohistochemical finding was C3+/Ig+. 
According to this data the total number of immunoglobulin positive biopsies (C3+/Ig+ and C3-/Ig+) was 77.78% (n =63).
Ig: immunoglobulin, N: number of patients.
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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.
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