
ReseaRch aRticle

AnnAls of Medicine
2023, Vol. 55, no. 2, 2230446

The diagnostic value of lipoprotein-associated phospholipase A2 in early 
diabetic nephropathy

Yan Zhaia, Xudong caob, shuye liua and Yanna shenc

alaboratory department of Tianjin Third central Hospital, Tianjin, china; bexperimental center of clinical Medical college of Tianjin 
Medical University, Tianjin, china; cMedical laboratory college, Tianjin Medical University, Tianjin, china

ABSTRACT
Objective:  the aim of this study was to investigate diagnosis of lipoprotein-associated 
phospholipase a2 (lp-Pla2) in early diabetic nephropathy (DN).
Methods:  a total of 342 type 2 diabetes mellitus (t2DM) patients hospitalized in department of 
metabolism and nephrology in our hospital from January 2019 to December 2019 were randomly 
selected. Patients were divided into three groups via urine albumin level: diabetes mellitus (DM) 
group, simple diabetes group (114 patients, urinary albumin creatinine ratio (UacR)  <  30 mg/g); 
DN1 group, early DN group (114 patients, UacR: 30–300 mg/g); DN2 group: clinical DN group 
(114 patients, UacR > 300mg/g). eighty healthy adults were examined at the same time. lp-Pla2, 
fasting blood glucose (FBG), creatinine (cr), triglyceride (tG), total cholesterol (tchOl), high-density 
lipoprotein (hDl), low-density lipoprotein (lDl), haemoglobin a1c (hba1c), blood urea nitrogen/
creatinine (BUN/cr), estimated glomerular filtration rate (eGFR), 24-h urine protein, albumin and 
creatinine of all subjects were detected and compared. Pearson’s correlation analysis and multiple 
ordered logistic regression were used to investigate the correlation between serum lp-Pla2 level 
and DN. the possibility of lp-Pla2 in the diagnosis of early DN was studied by using the subject 
working curve.
Results:  lp-Pla2 level in DN1 and DN2 groups was significantly higher than that in DM group, 
with statistical difference (p  <  .05). With the progression of DN, the level of lp-Pla2 gradually 
increased p  <  .05. lp-Pla2 was positively correlated with FBG, tG, lDl and hba1c (R  =  0.637, 
p  <  .01; R  =  0.314, p  =  .01; R  =  0.213, p  =  .01; R  =  0.661, p  ≤  .01), was negatively correlated with 
hDl (r  =  –0.230, p  <  .01). the results showed that lp-Pla2 was an independent factor in the 
evaluation of early DN. the area under the curve for the evaluation of serum lp-Pla2 level in 
early DN was 0.841, the optimal critical value was 155.9 ng/ml, the sensitivity was 88% and the 
specificity was 76.2%.
Conclusions:  lp-Pla2 is an independent factor for the evaluation of early DN, and can be used 
as an important potential specific indicator for the diagnosis of early DN, meanwhile monitoring 
the progression of DN.

1.  Introduction

type 2 diabetes mellitus (t2DM) is a chronic metabolic 
disease that causes the metabolic disorder of glucose, 
fat and protein due to the absolute or relative defi-
ciency of insulin in the body, and the incidence has 
increased rapidly in recent years [1]. Diabetic nephrop-
athy (DN) is one of its most common microvascular 
complications and one of the main causes of death in 
diabetic patients. clinical symptoms of early DN are 
not typical, mostly showing chronic progressive 

development and irreversible, eventually progressing 
to renal failure. Renal puncture biopsy is the gold stan-
dard for the diagnosis of DN, but this invasive exam-
ination does not meet practical clinical practice. at 
present, continuous albuminuria is still used as the 
main marker of DN diagnosis [1].

lipoprotein-associated phospholipase a2 (lp-Pla2), 
belonging to the phospholipase superfamily, can 
hydrolyse the phospholipid components of low-density 
lipoprotein (lDl) to produce lipid pro-inflammatory 
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substances such as lyso-phosphatidylcholine (lPc) and 
free fatty acids (FFa) participating in the inflammatory 
reaction in the body [2]. currently, a large number of 
studies have identified lp-Pla2 as a strong predictive 
marker of cardiovascular events. lp-Pla2 produces 
damaging vasoactive and inflammatory molecules, 
such as lPc and oxidized FFa, which promote vascular 
wall damage and lesions [3]. although lp-Pla2 is 
strongly associated with oxidative stress and cardiovas-
cular complications, its role in diabetes is uncertain 
and its ability to act as a cardiovascular risk marker in 
diabetes remains controversial [4].

the importance of lp-Pla2 as a marker of large 
vessel disease is undisputed, but its association with 
microvascular disease is poorly studied. although 
lp-Pla2 was proven to be associated with an increased 
risk of diabetic retinopathy in humans, and lp-Pla2 
inhibition was successfully used to prevent retinal vas-
cular permeability in animal models [2]. to date, how-
ever, reliable data on the potential relevance of 
lp-Pla2 as a biomarker of early microvascular renal 
alteration remain lacking.

Based on the above, this study mainly explored the 
application value and sensitivity of lp-Pla2 for early 
DN diagnosis, thus to provide a potential diagnostic 
marker with high sensitivity.

2.  Study subjects and methods

2.1.  Study subjects

according to the diagnostic criteria for t2DM estab-
lished by WhO in 1999 [5], 342 t2DM patients who 
were admitted in the Department of Nephrology and 
Metabolism of our hospital from January 2019 to 
December 2019 were selected as the study subjects. 
the reasons for admission of the patient were 
diabetic-associated poor glycaemic control and severe 
diabetic complications. at the same time, 80 healthy 
people who underwent physical examination in the 
physical examination centre in the same period were 
randomly selected as the control group.

Morning urinary albumin creatinine ratio (UacR) 
was tested using the Dca200R instrument (Bayer, 
leverkusen, Germany). according to the test results, 
t2DM patients were divided into three groups: the DM 
group with pure diabetes (114 patients, UacR 
<30 mg/g), the DN1 group with early DN (114 patients, 
UacR: 30–300 mg/g), the DN2 group with clinical DN 
(114 patients, UacR >300 mg/g). inclusion criteria: 
t2DM; aged 18–75  years. exclusion criteria: type 1 DM; 
other primary or secondary renal diseases; cancer, 
severe cardiovascular and cerebrovascular diseases, 

infectious disease, acute coronary syndrome, autoim-
mune disease, malignancy, severe liver insufficiency 
within 3  months; dialysis treatment and drugs affect-
ing renal function within 3  months; women during 
pregnancy and lactation.

G-Power software was used to calculate sample size. 
select the statistical method (F tests) in G-Power soft-
ware, and then select the classification (fixed effects, 
omnibus one-way). set the parameter as 0.05, the 
inspection efficiency as 0.8 and the number of groups 
as 3. input the data of our team’s pre experiment, 
including the number of groups, the variance within 
the group, the average number of each group, and the 
sample size of each group. the calculated effect size f 
is 0.26, and the total sample size is 342 cases, so there 
are 114 cases in each group.

2.2.  Collection of clinical data

at admission or physical examination, the gender, age 
and medical history were collected. additionally, 
height, weight, systolic blood pressure (sBP), diastolic 
blood pressure (DBP) and body mass index (BMi) were 
calculated. the blood pressure was measured twice 
while the patient was seated, after at least 15 min of 
rest, using a standard mercury sphygmomanometer 
and an appropriately sized cuff. the mean value was 
calculated for each pair of measurements.

2.3.  Test of blood and urine specimens

Venous blood samples were taken on fasting (abrosia 
over 12 hours) for fasting blood glucose (FBG), total 
cholesterol (tchOl), triglycerides (tGs), lDl, high-density 
lipoprotein (hDl), blood urea nitrogen (BUN), glyco-
sylated haemoglobin a1c (hba1c) and lp-Pla2. 
Morning urine and 24 h urine samples from all partici-
pants were collected to determine levels of albumin, 
creatinine and the UacR and estimated glomerular fil-
tration rate (eGFR). the 24-h urine protein levels were 
measured via the trichloroacetic acid method using a 
photometer [6]. the serum creatinine concentrations 
were determined by the Jaffe reaction [7]. the modifica-
tion of diet in renal disease (MDRD) formula was used 
to determine the eGFR [8]. FBG, tchOl, tG, lDl, hDl, 
cr and BUN were detected by the Roche fully automatic 
biochemical analyser (cobas600, Roche, Basel, 
switzerland). hba1c was tested by a high-pressure liq-
uid chromatograph (lc-2030c 3D, shimadzu corporation, 
Kyoto, Japan). lp-Pla2 was determined by using an 
enzyme-linked immunosorbent kit (eh304RB, thermo 
Fisher, Waltham, Ma).
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2.4.  Statistical methods

all data were processed and analysed by sPss 23.0 soft-
ware (sPss inc., chicago, il). after normal distribution 
test, measurement data are expressed by the 
mean  ±  standard deviation (x  ±  s). Group comparison for 
measurement data used one-way analysis of variance, 
with least significant difference (lsD) test for homogene-
ity of variance and tamhane’s t2 test for heterogeneity of 
variance. categorical data were analysed by the chi-square 
test. the association of lp-Pla2 and various factors was 
analysed by Pearson’s correlation or spearman’s rank cor-
relation test. Binary logistic regression analysis was estab-
lished by using UacR as the diagnostic criterion for DN. 
subject working curve was established by using UacR 
greater than 30 mg/g to establish the diagnostic level 
and cut-off value of lp-Pla2. p  <  .05 was considered to 
be statistically significant.

3.  Results

3.1.  General clinical data and laboratory test 
indicators

a total of 342 patients with t2DM met the inclusion 
criteria, aged between 32 and 88  years old (mean age 
63.9  ±  10.9  years), including 188 males (54.97%). there 
was no significant difference in sex, age and BMi 
(p  >  .05). however, the differences of course of diabe-
tes, comorbidity between group were statistically sig-
nificant (p  <  .01). the severity of diabetes increased 
with the course of the disease, and patients with DN 
had the longest duration of diabetes. Patients’ comor-
bidity also increased with the severity of diabetes (all 
p  <  .01, table 1).

the four groups of patients showed no difference 
comparing sBP, DBP, BMi, BUN, serum cr and tchOl 
levels (p >  .05). compared with the DM group, hba1c, 
eGFR, lp-Pla2, UacR, 24-h urine protein and 24-h 
urine albumin were significantly higher than in the 
DN1 group, with significant difference (p  <  .05). 
Meanwhile, hba1c, lp-Pla2 and UacR in the DN2 
group were also significantly higher than that in the 
DN1 group, and the difference was significant 
(p  <  .05). in four groups, 24-hour urinary creatinine 
decreased with the severity of diabetes (p  <  .05) 
(table 2).

3.2.  Correlation analysis of Lp-PLA2 and each 
factor

lp-Pla2 was positively correlated with tG (r  =  0.314, 
p  <  .01), lDl (r  =  0.213, p  <  .01), FBG (r  =  0.637, 
p  <  .01), hba1c (r  =  0.661, p  <  .01), UacR (r  =  0.657, 
p  <  .01) and negatively with hDl-c (r  =  −0.230, 
p  <  .01). it was not considered that lp-Pla2 was cor-
related to sBP, DBP, BMi, BUN, cr and tchOl (p  >  .05) 
(table 3). the correlation between UacR and lp-Pla2, 
cr and lp-Pla2 is shown in Figure 1.

3.3.  Binary logistic regression analysis with DN as 
dependent variable

lp-Pla2, FGB, FiN, hba1c and hOMa-iR were used as 
independent variables for binary logistic regression 
analysis. the results showed that lp-Pla2 (OR = 1.071, 
p  <  .01, 95% ci = 1.053–1.089) and hba1c (OR = 0.351, 
p  <  .001, 95% ci = 0.236–0.524) were independent risk 
factors (table 4).

Table 1. demographic data of the four groups.

Variable

nc group
dM group (UAcR < 

30mg/g)
dn1 group (UAcR: 

30–300 mg/g)
dn2 group (UAcR > 

300 mg/g)

pn  =  80 n  =  114 n  =  114 n  =  114

Gender (male/female) 36/44 60/54 58/56 70/44 .729
Age (years) 60.18  ±  11.33 62.38  ±  13.47 64.27  ±  9.79 65.02  ±  9.09 .200
course of diabetes (years) 0 6.25  ±  2.87a 7.46  ±  3.81a,b 9.12  ±  4.66a,b,c .004
BMi (kg/m2) 23.97  ±  4.47 25.21  ±  4.01 24.33  ±  4.1 23.74  ±  4.53 .419
fasting glucose (mmol/l) 4.79  ±  0.71 8.01  ±  2.79a 7.97  ±  2.51a 9.57  ±  3.20a,b,c .000
HbA1c (%) 5.67  ±  0.61 7.18  ±  1.05a 7.29  ±  1.07a,b 8.02  ±  1.03a,b .000
eGfR (ml/min/1.73  m2) 89.26  ±  2.14 76.53  ±  3.19a 70.36  ±  2.47a,b 59.7  ±  3.00a,b,c .000
comorbidity

  Retinopathy 0 0 2a,b 23a,b,c .003
  diabetic foot 0 0 1 35a,b,c .000
  cerebrovascular disease 0 12a 15a 22a,b,c .009
  Peripheral neuropathy 0 2a 11a,b 10a,b .007

sBP: systolic blood pressure; dBP: diastolic blood pressure; BMi: body mass index; fPG: fasting plasma glucose; HbA1c: glycosylated haemoglobin type 
A1c.
acompared to the nc group, p  <  .05.
bcompared to the dM group, p  <  .05.
ccompared to the dn1 group, p  <  .05.
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Table 2. clinical and biochemistry characteristics of the four groups.

Variable

nc group
dM group (UAcR < 

30 mg/g)
dn1 group (UAcR: 

30–300 mg/g)
dn2 group (UAcR > 

300 mg/g)

pn  =  80 n  =  114 n  =  114 n  =  114

sBP (mmHg) 123.6  ±  5.6 127.1  ±  11.5 124.8  ±  9.2 123.7  ±  10.1 .299
dBP (mmHg) 81.8  ±  4.8 82.1  ±  5.1 81.6  ±  4.7 81.5  ±  4.8 .941
Blood samples
lp-PlA2 (ng/ml) 95.83  ±  16.30 142.07  ±  23.50a 181.07  ±  37.19a,b 239.09  ±  53.64a,b .000
TG (mmol/l) 1.21  ±  0.34 1.88  ±  1.16a 1.79  ±  0.89a 2.04  ±  0.64a,b,c .000
TcHol (mmol/l) 4.21  ±  0.63 4.32  ±  0.88 4.49  ±  0.72 4.51  ±  1.10 .328
Male Hdl (mmol/l) 1.28  ±  0.15 1.13  ±  0.12a 1.14  ±  0.08a 1.06  ±  0.20a,b,c .002
female Hdl (mmol/l) 1.43  ±  0.21 1.21  ±  0.14a 1.17  ±  0.16a 1.14  ±  0.23a .011
ldl (mmol/l) 2.11  ±  0.63 2.40  ±  0.74a 2.52  ±  0.69a 2.53  ±  0.92a .043
cr (μmol/l) 69.48  ±  9.78 72.8  ±  11.02 69.5  ±  8.20 68.5  ±  13.24 .283
BUn (mmol/l) 5.97  ±  0.66 5.88  ±  1.22 6.59  ±  1.58 6.11  ±  1.37 .055
serum albumin (g/l) 40.95  ±  0.75 37.94  ±  0.42a 35.48  ±  1.02a,b 32.28  ±  0.42a,b,c .000
Morning urine samples
UAcR (mg/g) 11.58  ±  3.05 17.49  ±  4.36 127.80  ±  87.43a,b 387.21  ±  156.41a,b,c .000
24-h urine samples
Urine protein (g/24 h) 0.11  ±  0.04 1.57  ±  2.37a 2.15    ±    1.29a,b 4.99    ±    2.25a,b,c .010
Urine albumin (mg/24 h) 1.06  ±  0.12 768  ±  10.95a 1063.95  ±  53.14a,b 2036.53  ±  113.96a,b,c .000
Urine creatinine (mmol/24 h) 1.97  ±  0.32 1.23  ±  0.64a 1.08  ±  0.56a,b 0.84  ±  0.11a,b,c .004

BUn: urea nitrogen; cr: creatinine; TGs: triglycerides; TcHol: total cholesterol; Hdl: high-density lipoprotein; ldl: low-density lipoprotein; lp-PlA2: 
lipoprotein-associated phospholipase A2; UAcR: urinary albumin creatinine ratio.
acompared to the nc group, p  <  .05.
bcompared to the dM group, p  <  .05.
ccompared to the dn1 group, p  <  .05.

Table 3. correlation between lp-PlA2 and each indicator.
correlative indicators correlation coefficient p Value

sBP (mmHg) 0.018 .818
dBP (mmHg) −0.044 .571
BMi (kg/m2) −0.027 .734
BUn (mmol/l) −0.036 .646
cr (μmol/l) −0.075 .340
TG (mmol/l) 0.314 .000
TcHol (mmol/l) 0.116 .136
Hdl (mmol/l) −0.230 .003
ldl (mmol/l) 0.213 .006
fPG (mmol/l) 0.637 .000
HbA1c (%) 0.661 .000
UAcR (mg/g) 0.657 .000

sBP: systolic blood pressure; dBP: diastolic blood pressure; BMi: body mass index; BUn: urea nitrogen; 
cr: creatinine; TGs: triglycerides; TcHol: total cholesterol; Hdl: high-density lipoprotein; ldl: low-density 
lipoprotein; fPG: fasting plasma glucose; HbA1c: glycosylated haemoglobin type A1c; lp-PlA2: 
lipoprotein-associated phospholipase A2; UAcR: urinary albumin creatinine ratio.

Figure 1. The correlation between UAcR and lp-PlA2, cr and lp-PlA2.
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3.4.  ROC analysis of Lp-PLA2 for DN diagnosis

the aUc of the lp-Pla2 for DN diagnosis was 0.841 
(p  <  .01). the optimal cut-off value was 155.9 ng/ml. 
the sensitivity was 88%. the specificity was 76.2% 
(Figure 2).

4.  Discussion

in recent years, with the change of people’s lifestyle, 
the global prevalence of DM is increasing, and china 
has become the country with the largest number of 
DM patients in the world, especially with t2DM 
patients. DN is one of the most common complica-
tions of DM and is a major cause of the development 
of chronic renal disease and end-stage renal disease, 
with about 20–40% of t2DM patients complicated 
with DN. Pathological changes in DN include 
increased glomerular filtration, progressive protein-
uria, decreased GFR and final progression to end-stage 
renal disease and renal failure [9], a process that is 

often irreversible. as kidney injury progresses, patient 
life expectancy and life quality will be severely 
affected. therefore, early diagnosis and timely treat-
ment are the key to delay the course of DN and 
improve the long-term outcomes of patients. 
although renal biopsy is considered the gold stan-
dard for confirmed kidney injury in DM patients, it is 
less used in clinical practice. Regular testing of UacR 
and eGFR are still used clinically as indirect indicators 
of DN diagnosis.

the traditional view has been that abnormal glu-
cose and lipid metabolism caused by hyperglycaemia 
and renal hemodynamic disorders caused by insulin 
resistance are the main causes of DN. in the long-term 
high filtration, high pressure state, glomerular base-
ment membrane thickening and matrix deposition 
trigger glomerulosclerosis [10]. however, in recent 
years, in vitro tests and renal pathology showed that 
inflammatory response is the important mechanism 
for the development of DN in DM patients [11,12]. the 
large accumulation of insulin in DM patients interferes 
with the metabolic process of lipids and aggravates 
the oxidative stress response of the body [13]. the 
environment of hyperglycaemia dramatically increases 
the glycosylation products in the body. they activate 
the cellular inflammatory signalling cascade together 
[14]. inflammatory response predates the appearance 
of urinary microalbumin. Under multifactorial condi-
tions such as endothelial dysfunction and microinflam-
matory status, monocyte macrophage infiltration and 
glomerular and matrix injury progress eventually lead 
to end-stage renal failure [15]. there is an independent 
relationship between various types of inflammatory 
mediators including cytokines, chemokines and adhe-
sion factors and urinary albumin excretion. it indicates 
that they play an indispensable role in the pathogen-
esis of DN [16]. Based on these studies, inflammatory 
factors for early diagnosis have become a new direc-
tion and goal to explore the clinical diagnosis and 
treatment of DN.

lp-Pla2, an inflammatory marker, is a 
platelet-activated factor acetylhydrolase mainly 
secreted by monocyte macrophages, t lymphocytes 
and mast cells, which can degrade platelet-activated 
factors. about 70–80% of lp-Pla2 binds to lDl and 
acts on oxidized phospholipids, hydrolysing glycerol 
phosphate to produce FFa and lPc [17]. FFa and lPc, 
acting as proinflammatory mediators, can lead to 
increased vascular endothelial permeability and stimu-
late the production of cytokines and adhesion mole-
cules. lp-Pla2 can also enhance the cellular oxidative 
stress response and promote the apoptosis of endo-
thelial cells [18]. Disruption of endothelial function is 

Table 4. Binary logistic regression analysis.

Variable B p oR
95% confidence 

interval

fBG 0.117 .108 1.124 0.975 1.295
fins 0.265 .098 1.304 0.952 1.785
HbA1c 1.046 .000 0.351 0.236 0.524
lp-PlA2 0.069 .000 1.071 1.053 1.089

fBG: fasting blood glucose; fins: fasting insulin; HbA1c: glyco-
sylated haemoglobin type A1c; lp-PlA2: lipoprotein-associated 
phospholipase A2.

Figure 2. The area under the Roc curve for the lp-PlA2.
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considered an early event in renal microangiopathy, 
laying the foundation for the subsequent clinical man-
ifestations of nephropathy [19].

lp-Pla2, a highly specific marker of vascular inflam-
mation, has a low biological variability and is more 
stable than hypersensitive cRP (hs-cRP). Numerous 
clinical studies have shown that lp-Pla2 levels are 
strongly associated with the risk of cardiovascular 
events. a meta-analysis involving 15 studies and more 
than 30,000 subjects confirmed that higher lp-Pla2 
activity or quality was independently associated with 
cardiovascular events in patients with stable coronary 
atherosclerotic heart disease who were not treated 
with lp-Pla2 inhibition [2]. Meanwhile, lp-Pla2 is 
also closely related to the occurrence and develop-
ment of DM microvascular complications [20]. 
Preclinical studies have shown that lp-Pla2 inhibitors 
have good therapeutic effects on diabetic retinal mac-
ular oedema [21]. DN and DR often occur concomi-
tantly and promote each other with a similar 
pathophysiological basis [22]. however, compared 
with other diabetic complications, the correlation 
between DN and lp-Pla2 was the most significant 
[23]. however, most previous studies used lp-Pla2 as 
a non-independent DN detection index, and sug-
gested that lp-Pla2 could detect early DN in combi-
nation with hs-cRP or cystatin c [24,25]. Our study 
showed that compared with other laboratory indica-
tors, lp-Pla2 was highly sensitive to both early DN 
and progressive DN, and can be used as a potential 
indicator for diagnosing early DN and judging the 
occurrence and development of DN.

this study found that lp-Pla2 level was signifi-
cantly higher in both the DM group and the DN1 and 
DN2 groups than in the health control group. 
Meanwhile, the lp-Pla2 levels were significantly 
increased in the DN1 group when compared with the 
DM group. the lp-Pla2 levels were also significantly 
higher in the DN2 group than in the DN1 group. this 
suggests that lp-Pla2 can not only be used as a 
highly sensitive indicator for the diagnosis of early 
DN, but also can dynamically monitor the DN pro-
gression. there was evidence that pointed out a pos-
itive relation between lp-Pla2 activity and fasting 
glucose in diabetes, which suggested that hypergly-
caemia may also affect the activity and the biological 
function of this enzyme [26]. Pearson’s correlation 
analysis showed that lp-Pla2 levels in diabetic 
patients were positively associated with FBG and 
hba1c, suggesting that lp-Pla2 levels can respond 
to insulin resistance in type 2 diabetes. in addition, 
lp-Pla2 level was positively correlated with tG, lDl-c 
and negatively with hDl-c, which is consistent with 

the findings of Noto et  al. [27]. Research showed that 
the expression level of lp-Pla2 in blood and kidney 
tissue of septic mice was increased and correlated 
with prognosis [28], and lp-Pla2 is closely related to 
lipid metabolism [29]. in this study, it was not consid-
ered that lp-Pla2 was correlated to sBP, DBP, BMi, 
BUN and cr. this may be because lp-Pla2 is more 
sensitive to glucose metabolism and lipid metabolism 
disorders than kidney damage, which needs further 
research to confirm.

Using an ordered multivariate logistic regression 
analysis with different levels of UacR as covariates and 
each index as a covariate, this study further found that 
lp-Pla2 was an independent influencing factor and a 
potential indicator for the assessment of early DN. the 
study showed that lp-Pla2 was positively correlated 
with UacR. With the development of DN, the level of 
lp-Pla2 gradually increased, which indicated that 
lp-Pla2 was involved in the occurrence and develop-
ment of DN. in this study, lp-Pla2 was positively cor-
related with UacR level [30], which further supports 
our conclusion. in addition, ROc showed that the area 
under the curve of serum lp-Pla2 for DN diagnosis 
was 0.841, sensitivity is 88% and specificity is 76.2%, 
suggesting that the detection of serum lp-Pla2 can 
effectively screen out t2DM patients with possible 
early renal damage, and can dynamically monitor the 
progression of DN, which is conducive to early 
treatment.

increased plasma level of lp-Pla2 is associated 
with incidence and development of DN in patients 
with t2DM [22]. an elevated level of lp-Pla2 in 
patients with t2DM may precede the incidence of 
albuminuria, but whether it can be used as an indica-
tor ahead of the onset of DN needs further explora-
tion. lp-Pla2 should be considered as a biomarker for 
early detection and follow-up of DN [28], which means 
the use of an lp-Pla2 inhibitor may inhibit the pro-
gression of DN. this is an interesting conjecture that 
needs further verification.

there are some limitations. First, this study does not 
have sufficient evidence to show that lp-Pla2 can be 
used as an independent diagnostic factor of DN, which 
requires further research. although we excluded 
patients with acute and chronic inflammation and 
severe cardiovascular and cerebrovascular diseases, 
lp-Pla2, as a recognized indicator of acute inflamma-
tion, cannot be ruled out as a potential impact of 
acute inflammatory response on this indicator in this 
study. second, in order to protect the participant, the 
participants in this study did not exclude primary kid-
ney disease through pathological examination, which 
may cause bias in the results.
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5.  Conclusions

this study found that lp-Pla2 can serve as a potential 
detection indicator of early DN and can dynamically 
monitor the disease progression of DN. early kidney 
injury is reversible before the appearance of persistent 
proteinuria and has important practical implications 
for the early diagnosis of DN, but it is not enough to 
confirm early renal damage by monitoring the UacR 
alone. early lp-Pla2 testing is of great clinical signifi-
cance to predict and diagnose early DN and further 
monitor DN progression.
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