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Abstract
Introduction: IgA nephropathy is the most common glomerulonephritis in the world.
Objectives: In this study we aimed to find the relationship between morphological lesions of Oxford
classification for IgA nephropathy with clinical findings and some laboratory data.
Patients and Methods: All kidney biopsy conducted from 2009 to 2019 conducted in medical centers
and were sent to a reference laboratory in Isfahan. All kidney biopsies included two samples for
immunofluorescence and light microscopy. After definitive diagnosis of IgAN (IgA nephropathy), the
slides were examined to classify the disease based on the Oxford-MEST (M; mesangial hypercellularity, E;
endocapillary hypercellularity, S; segmental glomerulosclerosis, and T; tubular atrophy/interstitial fibrosis
and also C; crescent) classification.
Results: Our study on 238 biopsy proven IgA nephropathy patients showed that 78 patients (32.8%) were
male. Mean ± SD of age individuals was 38.00 ±13.68 years. The mean± SD of serum creatinine level was
1.42 ± 0.79 mg/dL and the mean ± SD of proteinuria was 1780.94 ± 1168.75 mg/d. Our study showed no
significant association between M, E and S variables with patients’ age. However, a statistically significant
relationship between T variable and patients’ age (P = 0.028) was detected. Furthermore, morphologic
variables of M, E and S were not significantly associated with proteinuria while T variable was positively
associated with the quantity of proteinuria (P = 0.021).
Conclusion: The association of tubular atrophy/interstitial fibrosis (T variable) with quantity of proteinuria
showed significance of interstitial lesion on the prognosis IgA nephropathy.

Introduction
IgA nephropathy is the most common
glomerulonephritis in the world (1). This
disease is the deposition of IgA antibodies
in the mesangial space of the glomeruli
(2). The disease is mild in many patients,
however a group of patients eventually
develop end-stage renal disease (ESRD) and
in 50% of cases (1-4). Its prevalence varies
in different parts of the world from less than
10% in the United States to 30-40% in Asia
(2-5). Nevertheless, the diagnosis percentage
of this disease depends on the number of
biopsies taken in each country. It is more
common in whites and Asians and is twice
as common in men as women. Most patients
are in the age range of 16 to 35 years (2-6).
The range of symptoms of this disease
varies from asymptomatic hematuria to
rapidly progressive glomerulonephritis
(1,3,6). Other symptoms of gross hematuria
include renal failure and hypertension [1-

Key point
In a cross- sectional study on 238 biopsy proven
IgA nephropathy patients, we found an association
between tubular atrophy/interstitial fibrosis (T
variable) and quantity of proteinuria, which imply
the significance of interstitial lesion on the prognosis
IgA nephropathy.

3]. The risk of chronic renal failure is not
exactly predictable, however males who have
proteinuria (≥ 2 g in 24 hours), hypertension
(systolic blood pressure ≥130 mm Hg and
diastolic blood pressure ≥90 mm Hg), and
early renal failure are some factors worsening
the prognosis (3-6). Pathological diagnosis
of IgA nephropathy requires observation
of IgA deposition in the mesangial space,
which is detected by immunofluorescence
microscopy (1,2).
Objectives
In this study, we aimed to find the relationship
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between morphological lesions of Oxford classification
with clinical findings and laboratory data to find people
with higher risk in the early stages.

proteinuria (in 24-hour urine) were the data recorded for
each patient at biopsy taking time.
Ethical issues
The research followed the tenets of the Declaration of
Helsinki. The institutional ethical committee at Isfahan
University of Medical Science approved all study protocols
(#IR.MUI.MED.REC.1397.163). Accordingly, written
informed consent was taken from all participants before
any intervention. This study is a part of M.D thesis of
Maryam Rafieyan at this university (Thesis# 397476).

Patients and Methods
Study design
Definitive diagnosis of IgA nephropathy requires
mesangial IgA deposition (above +2 score intensity) in
the mesangial or mesangiocapillary region alongside with
very few or absence of C1q deposits (1,2,5).
All kidney biopsies were conducted from 2009 2019 in
medical centers of Isfahan and Chahar-Mohal & Bakhtyari
provinces and were sent to a reference laboratory. This
study is an extension of our previous study conducted
in 2012 on IgA nephropathy. Our previous study was
conducted on 102 patients (7). None of the patients were
treated before the biopsy taking. All 246 patients, enrolled
in this study, showed predominant IgA deposition, on
the biopsy under immunofluorescence microscopy in
addition to morphologic findings of this disease in light
microscopy. In our study, IgA deposits scored from 0 to 3,
depending upon the intensity of brightness of the antibody
under the immunofluorescence microscopy. According
to the questionnaire filled out at the time of referral, of
246 samples with definitive diagnosis of IgA nephropathy,
8 patients were not evaluated from the beginning due to
concomitant diabetes. Additionally, biopsies containing
less than 8 glomeruli were not included in the study from
the beginning. Finally, the study was performed on 238
patients. All kidney biopsies included two samples for
immunofluorescence and light microscopy. One sample
was placed in 10% formalin for staining of hematoxylin
and eosin, periodic acid Schiff, Masson’s trichrome
and Jones methenamine silver. The second sample
was placed in normal saline for rapid examination by
immunofluorescence microscopy to assess the depositions
of C1q, C3, IgG, IgA and IgM antibodies according to a
score of 0 to 3, depending upon the intensity of brightness
of the antibody. Immunofluorescence study was conducted
without knowledge on laboratory or clinical data of the
patients. Immunofluorescence study was also conducted
before the light microscopic examination of specimens.
The slides were examined by a nephropathologist. After
definitive diagnosis of IgAN (IgA nephropathy), the
slides were examined to classify the disease based on the
modified Oxford-MEST classification.
Revised Oxford classification for IgA nephropathy called
MEST-C, is the modified version of which was used in
this study (1). MEST includes the following morphologic
variables:
M: mesangial hypercellularity
E: endocapillary hypercellularity
S: segmental glomerulosclerosis
T; tubular atrophy/interstitial fibrosis
C: extra-capillary proliferation (crescent).
In addition, age, gender, serum creatinine (Cr) and
Journal of Preventive Epidemiology

Data analysis
Data were entered into SPSS software version 20. For
qualitative variables, the results were entered in frequency
tables and frequency percentage was calculated. Chisquare test was used to determine qualitative variables
and ANOVA analysis was used to interpret quantitative
variables (age, serum creatinine and proteinuria). P <0.05
was considered as the significant level.
Results
This is an observational study conducted on 238 biopsy
proven IgA nephropathy patients. Seventy-eight patients
(32.8%) were male, since 11 patients (4.6%) were under 20
years old. Around 141 patients (59.2%) were between 20
to 40 years old and the remaining 86 patients (36.1%) were
over 40 years old. The maximum and minimum age of
patients was 85 years and 15 years, respectively. Mean ± SD
of age individuals was 38.00 ± 13.68 years (median value
of age was 35 years). The mean ± SD of serum creatinine
level was 1.42 ± 0.79 mg/dL. Moreover, the mean ± SD of
proteinuria was 1780.94 ± 1168.75 mg/d (Table 1).
In this study, 70.2% of patients had mesangial
hypercellularity (M1), 36.1% had endocapillary lesion
(E1) and 64.7% had segmental glomerulosclerosis (S1).
Accordingly, 36.1% and 20.2% had T1 and T2 (tubular
atrophy/interstitial fibrosis) respectively. Furthermore,
at the time of biopsy, 69 patients (29%) had crescents
(Table 2).
Relationship between MEST-C variables and serum
creatinine
In our study, E, S and variables had a significant relationship
with serum creatinine (P < 0.05), since the relationship
of M variable with serum creatinine was not significant
(P = 0.078)
Relationship between MEST-C variables with age and
proteinuria
There was no association between M0, M1, E and S
with age. However, a statistically significant relationship
between T variable and age (P = 0.028) was detected
(ANOVA analysis). There was no relationship between
age and crescent’s number. Furthermore, morphologic
variables of M, E and S were not significantly associated
2
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E1;36.1%, S1; 64.7% and T1/2 was 56.3%, while in the
study of Gu et al, the percentages of M1, E1, S1 and T1/
2 were 97.6%, 14.6, 50 and 68.6%, respectively (13). This
study also showed, the mean age of patients was 32 years
while 53% of patients were female, while in our study, the
mean age of patients was 38 years and 67.2% of patients
were female. The mean proteinuria in a previous study was
1000 mg/d since in our study was, the median value was
1800 mg/d (14).

Table 1. Demographic information
Mean ± SD

Median [min, max]

Age (years)

38.00±13.68

35 [15, 85]

Serum creatinine (mg/dL)

1.42±0.79

1.2 [0.5, 6.5]

Proteinuria (mg/d)

1780.94±1168.75

1800 [200, 9000]

Number of crescent

0.47±0.90

0 [0.6]

Interstitial fibrosis (%)

13.97±16.18

10 [0.75]

Conclusion
Our study on 238 biopsy-proven IgA nephropathy patients,
showed no association between M, E and S variables
with patients’ age. However, a statistically significant
relationship between T variable and patients’ age (P =
0.028) was detected. There was no relationship between
age and crescent’s number. Furthermore, morphologic
variables of M, E and S were not significantly associated
with proteinuria while T variable was positively associated
with the quantity of proteinuria.

Table 2. Frequency of MEST variables
MEST
M
E
S

T

No. (%)
M1

167 (70.2)

M0

71 (29.8)

E1

86 (36.1)

E0

152 (63.9)

S1

154 (64.7)

S0

84 (35.3)

T0

104 (43.7)

T1

86 (36.1)

T2

48 (20.2)

E (endocapillary hypercellularity), S (segmental sclerosis), tubular atrophy/
interstitial fibrosis (T), mesangial hypercellularity (M).

Limitation of the study
This investigation is a single-center study. Larger specimens
are required for appropriate generalization of data.

with proteinuria; however, T variable was positively
associated with the quantity of proteinuria (P = 0.021).
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Discussion
The average proteinuria in our present study was 1.5 g/day,
which was lower than the quantity reported by Monteiro
et al (1.8 g/d) (7). In their study, 63.11% of patients had
significant proteinuria (more than one gram per 24
hours), which was similar to our results (8). In our study,
unlike the study by dos Reis Monteiro et al, no positive
relationship was found between the S variables of patients’
age and proteinuria (8). In the study of Riispere et al, the
mean age of patients was 33.7 years and in the recent
study was 38 years. There was no significant relationship
between E and proteinuria in the study by Riispere et al (9).
In our study, 70.2% had mesangial hypercellularity, 36.1%
endocapillary lesion, 64.7% segmental glomerulosclerosis
and 56.3% tubular atrophy/interstitial fibrosis (T1/2) while
in the study by Bagchi et al, 77.7%, 9.7%, 43.7% and 39.8%
of patients showed M1, E1, S1 and T1/T2, respectively
(10). In our study, 29% of patients had crescent while in
the study by Markowitz et al crescents were found in 36%
of biopsy specimens (11). The study of Mizerka-Wasiak et
al on children with IgAN, showed E and S had statistically
significant relationship with proteinuria, however in
our study no association of M, E and S variables with
proteinuria was observed while among the variables only
T had a positive significant relationship with quantity of
proteinuria (P = 0.021) (12). As mentioned, the frequency
of M1, E1, S1 and T1/2 in our study were M1; 70.2%,
Journal of Preventive Epidemiology
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