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Abstract

Background: Very few studies have investigated the role of PTX3 and PVT1 genetic polymorphisms and their
association in the progression of diabetic kidney diseases. Diabetic kidney disease (DKD) is a prominent reason of
end-stage renal disease and also known to be involved in the high mortality rate of cardiovascular diseases. The
current study has examined the role of PTX3 and PVT1 genetic polymorphisms in the development of diabetic
kidney disease in type 2 diabetic patients.

Results: A significant difference between the genotypes and alleles of the rs2305619 polymorphism was observed
in the diabetic patients with DKD when compared with the control group. The frequency of GG genotype was
observed to be high in diabetic patients with DKD when compared to the other two groups. This specified that
diabetic patients with GG genotype are at an increased risk to develop DKD. However, PVT1 (G/A) polymorphism
did not show any association in the allele and genotypic frequencies with DKD when compared with T2DM and
controls.

Conclusion: Our results propose a major influence of GG genotype of rs2305619 polymorphism to be significantly
linked with an increased risk of DKD in type 2 diabetic patients.
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Background
Diabetes mellitus (DM) is associated with an extensive
range of micro- and macrovascular problems along with
some other metabolic problems [1]. Globally, it has
become a major health concern as well as a substantial
reason for morbidity and mortality [2]. Diabetic kidney
disease (DKD) has become a prominent reason for kid-
ney disease particularly in the subjects undergoing renal
replacement therapy and it is also known to affect ap-
proximately 40% of T1DM and T2DM patients [3]. DKD
is characterized by the occurrence of albumin creatinine

ratio (ACR) at the rate of > 30 mg/g [4]. Genetic predis-
position is an important aspect proved through family
aggregation studies known to be associated with the pro-
gression of DKD in the context that not all patients with
diabetes progress to kidney disease despite having poor
glycaemic control for a long period [5, 6]. Several genes
and their variants have been identified as associated with
DKD in various populations.
Pentraxin 3 (PTX3) is known to be the only long pen-

traxin that can be identified in the tissues of the kidney
[7, 8]. The plasma levels of pentraxin 3 were identified
to have an inverse link with eGFR which further exhib-
ited a positive association with the levels of proteinuria
in DKD patients [9]. As a direct consequence, it indi-
cated the link of PTX3 in the development of diabetic

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

* Correspondence: gowtham_phd@yahoo.com
Faculty of Allied Health Sciences, Chettinad Hospital And Research Institute,
Chettinad Academy of Research and Education (Deemed to be University),
Kelambakkam, Tamil Nadu 603103, India

The Egyptian Journal of
Internal Medicine

Varghese and Kumar Subburaj The Egyptian Journal of Internal Medicine           (2021) 33:21 
https://doi.org/10.1186/s43162-021-00049-w

http://crossmark.crossref.org/dialog/?doi=10.1186/s43162-021-00049-w&domain=pdf
http://creativecommons.org/licenses/by/4.0/
mailto:gowtham_phd@yahoo.com


kidney disease [10]. A distinct study, carried out in the
Chinese population indicated the link between the gen-
etic polymorphisms of PTX3 to have a predisposition in
the diabetes patients with DN [11]. Another interesting
fact is that various linkage studies have identified the
chromosome 3q to be linked with diabetes and diabetic
nephropathy in diverse ethnic populations, and PTX3 is
also located at the location 3q25.32 [12]. The aforemen-
tioned statement further supports the relationship of
PTX3 in the progression of DN.
Plasmacytoma variant translocation 1 gene (PVT1) is

proved to have an influence on uncontrolled cell growth
especially in the mesangial cell expansion which is iden-
tified to be an important hallmark in diabetic-related
kidney diseases [13]. It is located at the chromosomal lo-
cation 8q24 [14]. PVT1 gene is recognized to interfere at
both the developing as well as the progression stage of
DKD. A prominent point is that PVT1 is a substantial
noncoding RNA which have an association with renal
diseases [15]. A genome-wide association study carried
out among the Pima Indians has shown a positive asso-
ciation of the genetic variant rs2648875 of PVT1 in end-
stage renal disease. An upregulation of PVT1 was seen
which was instigated by the transforming growth factor-
beta 1 (TGFβ1) as well as increased hyperglycaemic
levels [16]. There are very few studies that are not
enough to come to a final conclusion. Hence, further in-
vestigations in diverse ethnic populations are essential to
discover relevant proof showing the link between genetic
polymorphisms of PVT1 in the progression of DN.
There are very few studies reported to date showing

the association of PTX3 and PVT1 with diabetic kidney
disease. Besides, it should be noted that these two gen-
etic polymorphisms show a positive link in the

progression towards DKD in other populations. Hence,
these two genetic variants were selected considering a
strong ethnic heterogeneity.

Aim
The aim of the current study was to examine the associ-
ation of PTX3 (rs2305619 A>G) and PVT1 (rs2648875
G>A) genetic polymorphisms with diabetic kidney dis-
ease in diabetic patients.

Methods
This present study was carried out from a period of No-
vember 2016 to December 2018. A written consent form
was attained from all the subjects participated in the
study. Overall 420 subjects were involved in the study of
which, 140 patients with type 2 diabetes mellitus and
DKD and 140 patients with type 2 diabetes mellitus
without DKD were enrolled in the study. 140 healthy
participants were involved in the study as controls.
The patients with type 2 diabetes mellitus were identi-

fied based on criteria chosen by the American Diabetes
Association [17]. Whereas patients with diabetic kidney
disease were determined by assessing the urinary albu-
min excretion level of > 30mg/g in a 24-h urine collec-
tion and based on the KDOQI (Kidney Disease
Outcomes Quality Initiative) guidelines [18]. In the
present study protein creatinine ratio (PCR) was taken
as a substitute for ACR because of non-albumin protein-
uria was suspected. DKD patients were also confirmed
with the manifestation of diabetic retinopathy. All the
subjects for the study were selected on the basis of strict
clinical examination. The participants selected as con-
trols did not exhibit any clinical indication or past his-
tory of type 2 diabetes mellitus and kidney-related

Table 1 Designed primer sequences used in Tetra-Arms PCR genotyping

Gene polymorphism Primer sequence (5′ to 3′) Melting temp. Amplicon length

PTX3 (rs2305619)
A/G

Forward outer primer
ACTCAGCTCACTTGAGAGTCTCCTCCCG

66 °C

Reverse outer primer
CGCCGGTTATGTAGCTCAAAACAGTCAA

66 °C 439 bp

Forward inner primer (A allele)
CCATCCCACTGAGGACCGTAAGTGCA

68 °C 255 bp

Reverse inner primer (G allele)
AGTCAGGGTTAGCAGAGAAACAGTTAACGC

68 °C 230 bp

PVT1 (rs2648875)
G/A

Forward outer primer
GGTTACATGTGTAAGCTCATCCAATCCC

64 °C

Reverse outer primer
TAGTAGAGACGGGGTTTCACCATGTTAGC

64 °C 390 bp

Forward inner primer (G allele)
GTAAGTCATTGGTCTTTGCAGGTGATGA

66 °C 239 bp

Reverse inner primer (A allele)
TGACTTTCTTTTTTCCTGCCTCACACTC

66 °C 207 bp
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diseases. The mean age of the patients and control
groups were in the range 55.2 ± 5.7 years and 55.1 ± 6.8
years, respectively. The subjects with urinary tract infec-
tion, pregnancy, inflammatory diseases, and
cardiovascular-related problems as well as insufficient
records came under the exclusion criteria.

Isolation of DNA
The blood samples were collected in ethylene-diamine
tetra acetic acid (EDTA) vacutainer tubes. Five millilitres
of whole blood was collected from the control and case
subjects. Genomic DNA was isolated from the blood
samples by Miller’s method [19]. The quality and quan-
tity of DNA were determined by the spectrophotometric
method followed by agarose gel electrophoresis. Ex-
tracted DNA samples were stored at – 20 °C for geno-
typing purpose.

Genotyping
The genotyping of PTX3 (rs2305619 A>G) and PVT1
(rs2648875 G>A) polymorphisms were determined by
Tetra-ARMS PCR using specific primers. The list of

primers used for the amplification of rs2305619 and
rs2648875 is shown in Table 1. The primers designed to
target the two SNPs are accessible at http://primer1.
soton.ac.uk/primer1.html [20]. The PCR product sizes
for the variant rs2305619 polymorphism were as follows:
439 bp for two outer primers (control bands), 255 bp for
A allele, and 230 bp for G allele (as shown in Fig. 1a).
The PCR product sizes for the variant rs2648875 poly-
morphism were as follows: 390 bp for two outer primers
(control bands), 239 bp for G allele, and 207 bp for A al-
lele (as shown in Fig. 2a). The amplification process was
performed in a total volume of 15 μl of the reaction mix-
ture comprising of 2 μl genomic DNA, 2 μl of each inner
primers, and 0.5 μl of each outer primers, 5 μl of PCR
Master Mix (Taq DNA Polymerase 2x Master mix RED)
and 3 μl of sterile water. The PCR reaction condition for
the detection of the polymorphisms was 95 °C for 2 min
followed up by 30 cycles, in addition to denaturation at
95 °C for 20 s, annealing at 69 °C for 20 s, 72 °C for 1
min, and a final extension at 72 °C for 5 min to finish
the extension of all PCR fragments. After the PCR
process, the amplified products were analysed by 2%

a: Gel picture representing PTX3 A/G polymorphism. Lane 1: DNA Ladder (100-1500bp), 

Lane 2: Sample 1 (heterozygote), Lane 3: Sample 2 (heterozygote), Lane 4: Sample 3 (mutant 

homozygote)

b: Sequencing results of PTX3 A/G polymorphism

Fig. 1 a Gel picture representing PTX3 A/G polymorphism. Lane 1, DNA ladder (100–1500 bp); lane 2, sample 1 (heterozygote); lane 3, sample 2
(heterozygote); and lane 4, sample 3 (mutant homozygote). b Sequencing results of PTX3 A/G polymorphism
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agarose gel electrophoresis. In order to verify the results,
the PCR products were randomly selected for sequen-
cing analysis by the Sanger sequencing method (as
shown in Figs. 1b and 2b).

Statistical analysis
The statistical analysis was performed by utilizing the
SPSS version 21 software for Windows (IBM Analytic,
USA). The significance of demographic information
among the cases and healthy controls were done by Chi-
square test. The association among the two genetic poly-
morphisms and its susceptibility to DKD was evaluated
by the Odds ratio with their consistent 95% confidence
interval (CI) under four diverse genetic models which in-
volved the co-dominant model, dominant model, reces-
sive model, and the allelic model. The evaluation of
different risk factors and the genotypes was attained by
the odds ratio (OR) and 95% confidence interval (CI) by
using logistic regression analysis after adjusting the vari-
ables. A significant difference was assumed if the two-

sided p value ≤ 0.05. Hardy–Weinberg equilibrium
(HWE) was assessed by the χ2 test to determine the dis-
tribution of polymorphism among the controls.

Results
The demographic as well as biochemical characteristics
of all the study groups included in the case-control study
are shown in Table 2. There was a substantial increase
in the levels of diabetes duration, blood glucose, protein
creatinine ratio, systolic and diastolic blood pressure,
and serum creatinine ratio in type 2 diabetic patients
with DKD when compared with the other groups (p <
0.05) which thereby indicated the association of kidney
disease in diabetes patients. However, the eGFR levels
were found to be significantly lower than the T2DM pa-
tients without DKD and control subjects (p = 0.001).
The levels of fasting and postprandial blood glucose,
serum creatinine, LDL, SBP, and DBP were significantly
(p < 0.05) greater in the T2DM patients with DKD
group in comparison to the controls, whereas eGFR was

a: Gel picture representing PVT1 G/A polymorphism. Lane 1: DNA Ladder (100-1500bp), 

Lane 2: Sample 1 (heterozygote), Lane 3: Sample 2 (heterozygote), Lane 4: Sample 3 (mutant 

homozygote)

b: Sequencing results of PVT1 G/A polymorphism

Fig. 2 a Gel picture representing PVT1 G/A polymorphism. Lane 1, DNA ladder (100–1500 bp); lane 2, sample 1 (heterozygote); lane 3, sample 2
(heterozygote); and lane 4, sample 3 (mutant homozygote). b Sequencing results of PVT1 G/A polymorphism
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observed to be reduced in the T2DM with DKD group
than the other two groups (p < 0.05). Other biochemical
parameters did not show any significant difference be-
tween the groups (p > 0.05). The allelic and genotypic
distribution of PTX3 and PVT1 genetic polymorphisms
among the diabetic patients without DKD and controls
are presented in Table 3. The wild-type GG genotype of
rs2305619 polymorphism and AA genotype of PVT1
polymorphism showed a high frequency but it was not
statistically significant (p > 0.05). Likewise, no statisti-
cally significant difference in the genotype and allele fre-
quency was observed among the diabetic patients
without DKD and the control group in the different gen-
etic models in both the genetic polymorphisms. Table 4
shows the allelic and genotypic distributions between
the diabetic patients with DKD and the control group.
The G allele and GG genotype of rs2305619 polymorph-
ism was observed to be increased in the T2DM patients
with DKD when compared to the other groups and it
was also noted to be statistically significant (p = 0.04, p
= 0.002), respectively, whereas no statistical significance
was shown by the allelic and genotypic frequencies of
rs2648875 polymorphism between the two groups. In
addition, the distribution of allelic and genotypic

frequencies of both the rs2305619 and rs2648875 poly-
morphisms did not show any statistical significance be-
tween the groups (Table 5).
In the logistic regression analysis, hypertension and

the rs2305619 GA genotype showed an increase risk in
the development of diabetic kidney disease whereas
other risk factors did not show a positive association of
DKD in the diabetic patients (Table 6). The clinical and
biochemical parameters of type 2 diabetic patients with
and without DKD in the genotypes of rs2305619 poly-
morphism are shown in Table 7. A significant difference
was found between the diabetic patients with and with-
out DKD and was seen by the increase in various param-
eters by the influence of the homo- and heterozygous
frequencies. It was observed that despite the factors such
as less duration of diabetes, high levels of glucose,
HbA1c, protein creatinine ratio, systolic blood pressure,
and diastolic blood pressure, the renal function deterio-
rated more rapidly in the diabetic patients with kidney
disease, and the AG+GG heterozygous genotype when
compared with the wild-type AA genotype. The fre-
quency of the AG+GG genotype was considerably higher
in diabetic patients with DKD when compared to those
without DKD. Nevertheless, no significance was found

Table 2 Demographic and clinical characteristics of the study subjects

Characteristics Control (N =
140)

T2DM patients without DKD (N =
140)

T2DM patients with DKD (N =
140)

†p
value

‡p
value

ǂp
value

Gender (male to female ) 67:73 69:71 64:76 0.78 0.49 0.68

Age (years) 55.2 ± 5.4 57.4 ± 3.1 54.2 ± 5.2 0.03 0.16 0.22

BMI (Kg/m2) 24.2 ± 3.2 24.0 ± 3.1 24 ± 2.9 0.64 0.63 1.00

Diabetes duration (years) - 12 ± 3.8 13.4 ± 4.0 - - 0.009*

Fasting blood glucose (mg/
dL)

90.2 ± 8.9 162.6 ± 9.8 154.3 ± 4.3 0.001 0.001 0.001*

Postprandial glucose (mg/
dL)

119.5 ± 11.2 165.6 ± 13 172.2 ± 15.4 0.001 0.001 0.001*

HbA1c (%) 5.6 ± 1.5 7.7 ± 1.6 7.9 ± 2.1 0.43 0.84 0.47

Protein to creatinine ratio
(mg/g)

33.2 ± 1.3 52.1 ± 1.5 64.8 ± 4.3 0.001 0.001 0.001*

Serum creatinine (mg/dL) 0.9 ± 0.2 0.9 ± 0.31 2.9 ± 2.6 0.57 0.001 0.001*

HDL (mg/dl) 48 ± 14.9 46.1 ± 15.4 45.1 ± 15.2 0.35 0.15 0.63

LDL (mg/dl) 93.8 ± 32 95.3 ± 29.9 97.5 ± 28.5 0.72 0.37 0.58

eGFR (ml/min) 131.9 ± 15.1 108.1 ± 11.5 54.9 ± 12.5 0.001 0.001 0.001*

SBP (mmHg) 112 ± 6.5 134.0 ± 6.9 144.5 ± 4.5 0.001 0.001 0.001*

DBP (mmHg) 74.3 ± 5.2 91.2 ± 5.3 106.7 ± 3.5 0.001 0.001 0.001*

Smoking

Yes 56 64 59

No 84 76 81 0.21 0.63 0.44

BMI body mass index, HbA1c glycosylated haemoglobin, eGFR estimated glomerular filtration rate, SBP systolic blood pressure, DBP diastolic blood pressure
†Comparison between T2DM patients without DKD group with control group
‡Comparison between T2DM patients with DKD group with control group
ǂComparison between T2DM patients without and with DKD group
*Statistical significance
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among the other factors such as age, gender, BMI, serum
creatinine, eGFR, and smoking, whereas the T2DM pa-
tients with DKD and rs2648875 polymorphism did not
show any significance in the clinical as well as the bio-
chemical characteristics (data not shown).

Discussion
The current study has examined the role of PTX3 gene
variants and PVT1 variants with the increased possibility
of progressing to diabetic kidney disease in type 2 dia-
betic patients. This investigation was carried out at
Chettinad Hospital and Research Institute a tertiary care
hospital by comparing three different groups such as (a)
T2DM without DKD vs controls, (b) T2DM with DKD
vs controls, and (c) T2DM with DKD vs T2DM without
DKD. The results have shown a strong association be-
tween diabetic patients with DKD (p value < 0.05) signi-
fying that PTX3 variants can be a possible risk factor in
the progression of diabetic kidney disease in type 2 dia-
betic patients. Further, no significant results were ob-
tained among the PVT1 variants and DKD in the study
population.

In our study, statistical analysis of genotypic frequen-
cies for the PTX3 (rs2305619) polymorphism revealed
substantial variation between T2DM patients with DKD
and controls in the examined population. The statistical
analysis among the T2DM with and without DKD
showed no statistically significant difference among the
two groups. Variant genotype of PTX3 (GG) increased
the levels of PTX3 which play a protective role in the
disease pathogenesis of the South Indian population.
These results are in agreement with the findings of a
previously published study where they found PTX3 poly-
morphisms were linked with a high risk of DN in Chin-
ese patients with type 2 diabetes [11].
Our study also revealed that some of the clinical pa-

rameters such as diabetic duration, blood glucose levels,
HbA1c, protein creatinine ratio, systolic, and diastolic
blood pressure were found to be considerably higher in
the abovementioned diabetic-related complications dem-
onstrating an effect of the PTX3 polymorphism for fur-
ther advancement of diabetic kidney disease in diabetic
patients. Another study has reported that the elevated
levels of pentraxin 3 seems to be a potential biomarker
for the inflammatory status and can be also proposed as

Table 3 Association of PTX3 and PVT1 gene polymorphism in T2DM patients without DKD and controls

Gene (rsID) Models T2DM patients without DKD Controls Odds ratio (95% CI) P value

PTX3 rs2305619 (A/G) Co-dominant model

AA 78 86 Ref -

AG 44 47 0.90 (0.54–1.49) 0.70

GG 18 7 2.80 (1.13–6.94) 0.02*

Dominant model

AG+GG vs AA - - 1.20 (0.70–2.02) 0.49

Recessive model

GG vs AA+AG - - 0.39 (0.14–1.01) 0.06

Allelic model

A 197 211 Ref -

G 83 69 0.77 (0.53–1.12) 0.18

PVT1 rs2648875 (G/A) Co-dominant model

GG 82 84 Ref -

GA 39 46 0.78 (0.47–1.31) 0.36

AA 19 10 2.04 (0.91–4.56) 0.08

Dominant model

GA+AA vs GG - - 1.07 (0.62–1.82) 0.78

Recessive model

AA vs GG+GA - - 0.42 (0.16–1.10) 0.07

Allelic model

G 199 209 Ref -

A 59 69 1.11 (0.74–1.65) 0.59

Ref reference, OR odds ratio, CI confidence interval
*p value < 0.05 considered to be significant
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a predictor of chronic kidney disease patients [21]. The
levels of PTX3 mRNA were also revealed to be linked
with the endothelial cell function in patients with
chronic kidney disease [22]. It should be also noted that
the PTX3 gene is located in the chromosome 3 at q25
which is as well recognized as the main locus which is
predisposed to DN in both type 1 and type 2 diabetic pa-
tients [21, 23]. Another study by El Naidany et al., 2020,
have reported that GG genotypes of rs2305619 (A/G)
polymorphism along with increased serum PTX3 levels
are found to be major factor of DN in diabetic patients
[24].
In the current investigation, statistical analyses of

genotypic frequencies for the PVT1 (rs2648875)
showed no significant difference between T2DM pa-
tients with and without DKD when compared to the
controls in the examined population. Similar to these
findings, a previous study has reported that these
polymorphisms are not associated with end-stage
renal diseases in type 2 diabetes among Pima Indians
[25]. Yet another study has investigated the link be-
tween the variants of PVT1 gene with end-stage renal

disease in ethnically diverse populations in diabetic
patients [12]. Their findings have indicated that PVT1
is found to be expressed abundantly in the renal cells
and that is observed to have a possible role in the
metabolic dysfunction of renal tissues which further
proceeds in the development of kidney-related com-
plications specially in patients with diabetes. A GWAS
study has also reported PVT1 polymorphism
rs2648875 (G/A) to be associated with diabetic kidney
disease [26].
In our study, we also studied the statistical analysis be-

tween the genotypes of PVT1 genetic polymorphism and
clinical parameters. The results indicated a non-
significant relation between the genotypes and the pa-
rameters. These are contrary to the findings where they
found a 5-fold increase in the expression levels of PVT1
specifically because of hyperglycemic levels which fur-
ther shown an effect of glucose on the regulation of
PVT1 [27]. Microalbuminuria is proved to detect kidney
disease like diabetic nephropathy by a urine dipstick
diagnostic method [28]. Genetic association studies is
known to be helpful to find the related genes which

Table 4 Association of PTX3 and PVT1 gene polymorphism in T2DM patients with DKD and controls

Gene (rsID) Models T2DM patients with DKD Controls Odds ratio (95% CI) P value

PTX3 rs2305619 (A/G) Co-dominant model

AA 75 85 Ref -

AG 29 35 1.27 (0.72–2.23) 0.39

GG 36 20 2.07 (1.13–3.80) 0.01*

Dominant model

AG+GG vs AA - - 1.16 (0.67–2.01) 0.58

Recessive model

GG vs AA+AG - - 0.22 (0.08–0.59) 0.002*

Allelic model

A 191 216 Ref -

G 89 64 0.63 (0.43.0–0.92) 0.01*

PVT1 rs2648875 (G/A) Co-dominant model

GG 77 84 Ref -

GA 38 36 1.07 (0.63–1.83) 0.78

AA 24 20 1.24 (0.65–2.36) 0.51

Dominant model

GA+AA vs GG - - 1.25 (0.73–2.11) 0.40

Recessive model

AA vs GG+GA - - 0.61 (0.22–1.60) 0.32

Allelic model

G 194 214 Ref -

A 86 66 0.69 (0.47–1.01) 0.06

Ref reference, OR odds ratio, CI confidence interval
*p value < 0.05 considered to be significant

Varghese and Kumar Subburaj The Egyptian Journal of Internal Medicine           (2021) 33:21 Page 7 of 10



Table 5 Association of PTX3 and PVT1 gene polymorphism in T2DM patients with and without DKD

Gene (rsID) Models T2DM patients with DKD T2DM patients without DKD Odds ratio (95% CI) P value

PTX3 rs2305619 (A/G) Co-dominant model

AA 72 70 Ref -

AG 25 34 0.67 (0.37–1.21) 0.18

GG 43 36 1.28 (0.75–2.15) 0.35

Dominant model

AG+GG vs AA - - 0.96 (0.56–1.62) 0.89

Recessive model

GG vs AA+AG - - 0.58 (0.28–1.20) 0.15

Allelic model

A 188 195 Ref -

G 92 85 0.89 (0.62–1.27) 0.52

PVT1 rs2648875 (G/A) Co-dominant model

GG 89 85 Ref -

GA 43 40 1.41 (0.79–2.50) 0.24

AA 8 15 1.10 (0.66–1.85) 0.69

Dominant model

GA+AA vs GG - - 1.16 (0.67–1.92) 0.58

Recessive model

AA vs GG+GA - - 1.42 (0.62–3.21) 0.40

Allelic model

G 184 186 Ref -

A 96 94 0.96 (0.68–1.37) 0.85

Ref reference, OR odds ratio, CI confidence interval

Table 6 Logistic regression analysis for the association among
diabetic kidney disease, genetic variants, and confounding risk
factors in diabetes mellitus patients

Variables Odds ratio 95% CI P value

Age 1.06 0.95–1.05 0.84

BMI 1.08 0.96–1.23 0.20

Diabetes duration (years) 0.72 0.43–0.96 0.46

FBG (mg/dl) 0.99 0.98–1.02 0.85

PPG (mg/dl) 1.00 0.99–1.02 0.26

Hypertension 1.25 0.45–2.43 0.01*

Smoking 0.47 0.35–0.85 0.63

Serum creatinine (mg/dl) 0.78 0.48–1.34 0.36

eGFR (ml/min) 1.47 0.75–2.52 0.14

Protein to creatinine ratio (mg/g) 1.53 0.89–3.00 0.12

rs2305619 genotype (GA) 1.85 1.13–3.03 0.01*

rs2648875 genotype (AG) 0.70 0.43–1.13 0.14

BMI body mass index, FBG fasting blood glucose, PPG postprandial blood
glucose, eGFR estimated glomerular filtration rate, OR odds ratio, CI
confidence interval
*p value <0.05 considered to be significant

Table 7 Characteristics and clinical parameters of PTX3
genotypes

Clinical characteristics AA AG+GG P value

Number 161 119 -

Age (years) 55.2 ± 0.62 55.8 ± 0.34 0.15

Gender (male/female) 86/101 59/78 0.60

BMI (Kg/m2) 24.1 ± 0.94 24.08 ± 0.75 0.98

Diabetes duration (years) 15 ± 0.66 15.8 ± 0.71 0.01*

Fasting blood glucose (mg/dL) 136.7 ± 0.78 140.9 ± 2.08 0.01*

Post prandial glucose (mg/dL) 122.5 ± 1.03 124.7 ± 0.98 < 0.001*

HbA1c (%) 7.1 ± 1.4 8.9 ± 0.21 < 0.001*

Serum creatinine (mg/dL) 75.9 ± 0.94 76.2 ± 1.3 0.10

eGFR (ml/min) 74.8 ± 0.94 75.3 ± 0.55 0.10

Protein to creatinine ratio (mg/g) 47.1 ± 2.6 59.2 ± 1.2 < 0.001*

Smoking 78 84 0.48

Systolic blood pressure (mmHg) 116 ± 0.8 122.1 ± 0.50 < 0.001*

Diastolic blood pressure (mmHg) 76.2 ± 0.44 77.3 ± 0.85 0.009*

Data are n, means ± S.E.M.
BMI body mass index, HbA1c glycosylated haemoglobin, PTX3 pentraxin 3,
eGFR estimated glomerular filtration rate, NS non-significant
*p < 0.05
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predispose to a disease. A previous meta-analysis study
by Varghese et al., 2019 has proved the positive link of
NOS3 (nitric oxide synthase 3) and the negative associ-
ation of TGFβ1 genes with DN [29].
The differences among our results with other research

findings would be due to variances in the populations,
though these outcomes alone will not be inevitably suffi-
cient to get to final evidence mostly because of the small
sample size of the studied population. Still, it could be
considered strong evidence with significant data on the
effect of the investigated genetic variants on the suscep-
tibility to diabetic kidney disease.

Conclusions
In conclusion, this case-control study exhibits a signifi-
cant association of PTX3 gene variant (rs2305619) in the
progression of DKD in type 2 diabetic patients. This in-
vestigation further reported a non-significant association
of PVT1 gene variant (rs2648875) in the development of
diabetic kidney disease in the studied population. Add-
itionally, it is necessary to enlarge the sample size and
combine it with other risk factors such as lifestyle
changes in order to increase the understanding of more
issues influencing the advancement of diabetic kidney
disease.
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