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Introduction

ABSTRACT
Aim of the study: To investigate the frequency of ABO blood groups and the relationship between nephrotic
syndrome (NS) and blood groups in patients with NS.
Material and methods: 199 patients with a diagnosis of NS and 200 healthy individuals, who applied to
Dicle University Faculty of Medicine, Department of Nephrology between 2016 and 2020, and whose
blood group information was in the records, were included in the study as the control group. This study
was carried out retrospectively using data from the file registration system in our hospital.
Results: In the study, there were 199 patients: 52.8% (n = 105) male and 47.2% (n = 94) female and 200
healthy individuals: 47.5% male (n = 95) 52.5% female (n = 105). The mean age of the patients was 35.79
+ 12.21 (min-max: 17-71), and the mean proteinuria was 7.08 = 4.33 (min-max: 3.50-25.50). There was
no difference between sick and healthy individuals in terms of age or sex (p > 0.05).
It was determined that 43.2% of the patients had blood group A, 26.1% blood group O, 25.1% blood
group B, and 5.5% blood group AB. There was no significant difference between blood groups of patients
with NS and individuals in the healthy group (p > 0.05). Membranous glomerulonephritis (MGN) (27.9%)
was most common in blood group A; FSGS was detected most frequently in blood groups B (46.0%),
O (28.8%), and AB (36.4%).
The most common cause of NS was focal segmental glomerulosclerosis (FSGS) in 31.2% (n = 62), and
MGN was the second common cause in 19.1% (n = 38), blood group B (37.1%) in FSGS, blood group
O (46.7%) in systemic lupus erythematosus, MGN (63.2%), IgA nephropathy (50%), and MPGN (52.2%)
was found most frequently in blood group A.
Conclusions: We did not find a significant relationship between the blood group and NS in our study.
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due to the complement activation in NS, an increase
in permeability factors, and an excellent response to

Nephrotic syndrome (NS) is the most common
glomerular event and includes proteinuria over
3.5 grams, hyperlipidemia, edema, and hypoalbu-
minemia. NS occurs on average in three new cases
per 100,000 people per year [1]. Inflammation is
thought to be involved in the pathogenesis of NS

nonsteroidal drugs [2].

The most common causes of NS are membranous
nephropathy (24%), minimal change disease (16%), lu-
pus (14%), focal segmental glomerulosclerosis (FSGS)
(12%), membranoproliferative glomerulonephritis (7%),
amyloidosis (6%), and IgA nephropathy (6%) [3].
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Discovered in the 19" century and located on the
erythrocyte surface, blood groups are determined by
their antigenic structure. The system for their classifica-
tion, developed by Karl Landsteiner, is called the ABO
blood group system. In addition, another classification
model known as the Rh system is also used regardless
of antigenic structure [4]. Since blood group antigens
are genetically encoded, these antigens can increase
the incidence of some diseases and decrease the
incidence of others. In a variety of studies, different
diseases are associated with the ABO blood group,
including coronary artery disease, depression, type
2 diabetes mellitus, chronic kidney failure, gastrodu-
odenal ulcers, Crohn’s disease, hepatitis B infection,
Covid-19, thyroiditis, several cancer types, especially
brain, breast, skin, pancreatic, and small cell lung can-
cers, and rheumatological diseases, such as Sistemic
Lupus Eritematozus [5-12].

This study aimed to determine the frequency of
ABO blood groups and their relationships with NS in
NS patients.

Material and methods

This study is a case-control study, and it was per-
formed retrospectively using data from the file regis-
tration system of Dicle University Faculty of Medicine,
Department of Nephrology. A total of 199 patients with
NS who applied to our department between 2016 and
2020 and whose blood group information was recorded
were included in the study. Patients with a diagnosis of
NS were selected from individuals with proteinuria of
3.5 g or more in 24-hour urine and whose pathological
diagnosis was confirmed by renal biopsy. The amount
of proteinuria was measured in the 24-hour urine using
a spectrophotometric method. For the control group,
200 healthy individuals who were similar to the NS
patients in terms of age and sex, did not have chronic
diseases and had blood group information recorded
were included in the study. This study was approved by
the university ethics committee (permit No. 2020/310).

Statistical analysis

The data were analyzed using SPSS statistical
software. The normal distribution of the data was
evaluated using a Kolmogorov-Smirnov test. Among
the numerical variables, those with a normal distribu-
tion were shown as mean (X) * standard deviation.
Since the parametric assumptions were not met,
a Mann-Whitney U test was used to compare the means
of the 2 independent groups. A chi-square test was
used to compare the categorical data. If p < 0.05 as
a result of the analysis, the difference was considered
statistically significant.

Table 1. Sex and blood group comparison of patients
with nephrotic syndrome and the control group

Patient Healthy P-value
n % n %
Sex
Male 105 52.8 95 475 >0.05
Female 94 47.2 105 52.5
Blood group
A 86 43.2 73 365 >0.05
0 52 26.1 67 33.5
B 50 251 46 23.0
AB 11 55 14 7.0
Total 199 100 200 100

p > 0.05 the difference is not significant

Results

There were 199 NS patients: 52.8% (n = 105) male
and 47.2% (n = 94) female, and 200 healthy individuals:
47.5% (n = 95) male and 52.5% (n = 105) female includ-
ed in this study. The mean age of the NS patients was
35.79 = 12.21 (min—-max: 17-71). Mean proteinuria was
7.08 + 4.33 (min—-max: 3.50-25.50). The mean age of
the healthy group was 37.13 %= 14.14 (min-max: 16-74).
There were no significant differences between the sick
and healthy individuals in terms of age or sex (p > 0.05).

It was determined that the patients’ blood group
distribution was 43.2% with group A, 26.1% with group
0, 25.1% with group B, and 5.5% with group AB. There
were no significant differences between blood groups of
the patients with NS and the individuals in the healthy
group (p > 0.05) (Tab. 1).

The most common cause of NS was FSGS, found
in 31.2% (n = 62) of patients, while membranous glo-
merulonephritis (MGN) was the second most common
and found in 19.1% (n = 38) of patients. MGN (27.9%)
was the most common cause of NS for those with blood
group A while FSGS (23.3%) was detected as most the
frequent cause for those with blood groups: B (46.0%),
O (28.8%), and AB (36.4%).

The blood group found most frequently in FSGS was
B (87.1%) while blood group O was found most often
in systemic lupus erythematosus (46.7%), and blood
group A was found most frequently in MGN (63.2%),
IgA nephropathy (50%), and MPGN (52.2%) (Tab. 2).

Discussion

To date, numerous studies have been published on
the relationship between blood type and disease [5-7].
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Table 2. Subtypes of patients with nephrotic syndrome according to blood groups

Nephrotic syndrome A B 0 AB Total

n % n % n % n % n %**
Focal segmental glomerulosclerosis 20 32.3 23 371 15 242 4 6.5 62 31.2
Membranous glomerulonephritis 24 63.2 2 5.3 9 23.7 3 7.9 38 19.1
Immune globulin A nephropathy 14 50.0 8 28.6 5 17.9 1 3.6 28 141
Membranoproliferative glomerulonephritis 12 52.2 3 13.0 7 30.4 1 4.3 23 11.6
Minimal change disease 9 81.8 1 9.1 1 9.1 0 0.0 11 55
Systemic lupus erythematosus 3 20.0 4 26.7 7 46.7 1 6.7 15 75
Other* 2 11.1 8 44.4 7 38.9 1 5.6 18 9.0
Diabetic nephropathy 2 50.0 1 25.0 1 25.0 0 0.0 4 2.0
Total* 86 43.2 50 25.1 52 26.1 1 5.5 199 100.0

*Acute tubular interstitial nephritis (6), chronic tubular interstitial nephritis (7), amyloidosis (5); **Column %

A Canadian study from 1989, which included 8432 pa-
tients with end-stage renal disease, found that the ABO
blood group was associated with disease mortality
[13]. There have also been other studies on renal dis-
eases, such as diabetic nephropathy, end-stage renal
disease, and IgA nephropathy [14-16]. In all of these
studies, it was suggested that some blood groups
may give a predisposition to renal diseases while
others may have a protective effect. Many hypotheses
(inflammation, infection) have been suggested to ex-
plain the predisposition or protection associated with
blood groups, and while a clear mechanism has not
yet been revealed, they are still considered as possi-
ble causes. In other studies, however, a relationship
between blood group and disease has not been con-
firmed. In a study by Abbas et al. [17], no correlation
was found between ABO blood group antigens and
kidney function tests.

In a study by Alhawary et al. [18], all blood groups:
A (45.7%), O (30.4%), B (17.3%), and AB (6.6%) were
found in patients with renal failure. These findings are
consistent with our study. In our study, no relationship
was found between NS and the blood group. In addition,
the most common cause of NS in our study was FSGS.
Furthermore, the most frequent cause of NS was FSGS
for blood group B, systemic lupus erythematosus for
blood group O, and MGN for blood group A.

In a study by Wang et al. [19] on whether the ABO
blood group is associated with galactose-deficient
IgA1 (Gd-IgA1) in the progression of kidney disease in
patients with IgA nephropathy, it was determined that
IgA nephropathy patients with blood group A have
a higher risk of adverse outcomes than those with
blood group B.

Some studies have shown that the ABO blood
group antigen enhances the overall inflammatory
response. It has also been revealed that single nu-

cleotide polymorphisms in the ABO locus increase
the levels of TNF- « and soluble intercellular adhesion
molecule-1 (ICAM-1), which are two important serum
inflammation markers, and that increased expression
of TNF- « causes inflammation [20-22].

Furthermore, the mechanisms of the association
between the ABO blood group and inflammatory
responses to infection have been partially revealed.
A and B antigens can be considered as receptors for
pathogens that affect host-pathogen interactions and
disease susceptibility among individuals with differ-
ent glycosylation profiles [23]. Genetic studies have
revealed that ABO blood type is an important genetic
determinant of circulating glycoprotein levels, which
are important in endothelial function and inflammation.
These glycoproteins are composed of (sSICAM-1) se-
lectins, von Willebrand factor (vVWF), thrombomodulin,
and TNF-a [24, 25].

Yang et al. [26] evaluated the relationship between
the ABO blood group and the progression of IgA ne-
phropathy. In IgA nephropathy, patients with blood
group O or A and an increased inflammation level
were found to be associated with an increased risk of
impaired renal function.

The limited number of case controls in our study and
the fact that it was a retrospective study constitutes the
limitation of our study. However, this study may give
a better understanding of the physiopathology of NS
and be beneficial for other researchers planning larger
prospective studies.

To our knowledge, this is the first study to evaluate
the relationship between NS and blood group. We
planned this study to investigate if the ABO blood
group has a role in triggering inflammation that may
affect the development of NS. However, we did not find
a significant relationship between the blood group and
NS in our study.
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