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Abstract

Background: Prolonged heart rate-corrected QT (QTc) interval may reflect poor prognosis 
of patients with type 2 diabetes (T2D). Serum adenosine deaminase (ADA) levels are 
related to hyperglycemia, insulin resistance (IR) and inflammation, which may participate 
in diabetic complications. We investigated the association of serum ADA levels with 
prolonged QTc interval in a large-scale sample of patients with T2D.
Methods: In this cross-sectional study, a total of 492 patients with T2D were recruited. 
Serum ADA levels were determined by venous blood during fasting. QTc interval was 
estimated from resting 12-lead ECGs, and prolonged QTc interval was defined as  
QTc > 440 ms.
Results: In this study, the prevalence of prolonged QTc interval was 22.8%. Serum ADA 
levels were positively associated with QTc interval (r = 0.324, P < 0.0001). The proportion 
of participants with prolonged QTc interval increased significantly from 9.2% in the first 
tertile (T1) to 24.7% in the second tertile (T2) and 39.0% in the third tertile (T3) of ADA 
(P for trend < 0.001). After adjusting for other possible risk factors by multiple linear 
regression analysis, serum ADA level was still significantly associated with QTc interval 
(β = 0.217, t = 3.400, P < 0.01). Multivariate logistic regression analysis showed that 
female (OR 5.084, CI 2.379–10.864, P < 0.001), insulin-sensitizers treatment (OR 4.229,  
CI 1.290–13.860, P = 0.017) and ADA (OR 1.212, CI 1.094–1.343, P < 0.001) were 
independent contributors to prolonged QTc interval.
Conclusions: Serum ADA levels were independently associated with prolonged QTc interval 
in patients with T2D.

Introduction

Diabetes and its complications have posed a major 
threat to global health, and over 90% of these cases are 
type 2 diabetes (T2D) (1). According to a report of the 
International Diabetes Federation (IDF), about 5.0 million 

people died due to diabetes and its complications in 2015 
(2). Among them, cardiovascular complications are the 
leading cause of diabetes-related mortality (3). Therefore, 
early identification and intervention of cardiovascular 
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complications are the focus of T2D management. In the 
absence of overt cardiovascular disease, the assessment of 
heart rate-corrected QT (QTc) interval may have a potential 
role in screening for cardiovascular complications (4). 
Prolonged QTc interval may be a surrogate marker for 
subclinical atherosclerosis and diabetic cardiomyopathy 
(5). In addition, prolonged QTc interval is a predictor of 
cardiovascular mortality and all-cause mortality in patients 
with T2D (6). Even worse, the prevalence of prolonged 
QTc interval in patients with T2D is as high as 30% (7). 
Therefore, it is of great clinical significance to fully assess 
the risk factors for prolonged QTc interval in T2D patients.

Adenosine deaminase (ADA), abundantly expressed 
in various cells and tissues, regulates serum adenosine 
concentration through catalyzing the irreversible 
deamination of adenosine to inosine (8). Growing 
evidence has shown that serum ADA levels are significantly 
increased in patients with diabetes and positively 
associated with fasting plasma glucose (FPG), glycated 
hemoglobin (HbA1c) and insulin resistance (IR) (9, 10, 11). 
A large number of studies have shown that adenosine can 
play a role in cardiac protection by dilating the coronary 
artery, scavenging oxygen free radicals, inhibiting platelet 
activation and maintaining cholesterol homeostasis 
(12, 13). Thus, elevated serum ADA levels in T2D may be 
associated with myocardial ischemia. Coincidentally, Yu 
et al. have found that serum ADA levels are associated with 
the severity of atherosclerosis (14). A cross-sectional study 
of 501 patients with T2D exhibits that hyperglycemia 
and myocardial ischemia are important contributors to 
prolonged QTc (15). Hereby, we hypothesized that increased 
serum ADA levels possibly contribute to prolonged QTc 
interval or at least reflect an increased risk of prolonged QTc 
interval in patients with T2D. However, to our knowledge, 
no studies have investigated the relationship between 
serum ADA levels and QTc interval in T2D patients.

Therefore, the present study was designed to explore 
the relationship between serum ADA levels and QTc 
interval in a Chinese population with T2D.

Methods

Study design and participants

This was an observational cross-sectional study, and a total 
of 492 patients with T2D were enrolled at the inpatient 
department of the Second Affiliated Hospital of Nantong 
University between July 2020 and December 2020. Patients 
with T2D diagnosed based on the statement of the 

American Diabetes Association in 2011 were eligible for the 
present study (16). The exclusion criteria were: (1) type 1 
diabetes (T1D); (2) cardiac disease, such as atrial fibrillation, 
atrial flutter, cardiac conduction block, heart valve disease, 
myocardial infarction and so on; (3) previous and current 
malignant tumors; (4) chronic hepatic disease; (5) acute 
diabetic complications, such as diabetic ketoacidosis; (6) 
previous use of drugs that affect the QT interval, such 
as a tricyclic antidepressant; and (7) concomitant with 
hyperthyroidism, hypothyroidism and other endocrine 
diseases. The study completely adhered to the Declaration 
of Helsinki, and the written informed consent were signed 
by each participant. The study procedures were approved 
by the medical research ethics committee of the Second 
Affiliated Hospital of Nantong University.

Basic data collection

During enrollment, all patients were interviewed to record 
information including age, sex, past illness and medical 
history, and routine physical examinations were performed 
by experienced physicians. BMI was calculated as the 
weight (kilogram)/height (meter) squared. After resting for 
at least 30 min, blood pressure was measured three times 
by a standard mercury sphygmomanometer, and then the 
average was recorded for further analysis.

QTc interval analysis

After resting for 30 min, all participants underwent a 
standard resting 12-lead ECGs (FX-7402, CardiMax, FuTian 
Beijing Ltd., China) in a quiet and secluded room, and each 
ECG was recorded on a standard paper with a waveforms-
amplitude of 10 mm/mV and a traveling-rate of 25 mm/s. 
Each ECG report was interpreted by the Nalong ECG 
information management system (Nalong Sci & Tech Co 
Ltd., China), and the QTc intervals were collected directly 
from the system. A prolonged QTc interval was defined as a 
QTc interval of more than 440 ms (17).

Laboratory examination

When the participants were fasting for at least 8 h in the 
morning, venous blood samples were drawn to measure 
laboratory parameters, and fresh first-void morning urine 
samples were collected for measurement of urinary albumin 
and urinary creatinine. An automated biochemical 
analyzer (Model 7600, Hitachi) was used to measure serum 
ADA, triglyceride (TG), total cholesterol (TC), low-density 
lipoprotein cholesterol (LDL-c), high-density lipoprotein 
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cholesterol (HDL-c), blood urea nitrogen (BUN), creatinine 
(Cr), cystatin C and uric acid (UA) levels. An ion exchange-
based HPLC method in a hemoglobin analysis system 
(D-10, Bio-Rad) was used to measure HbA1c levels. The 
equation of urinary albumin level/urinary creatinine level 
was calculated as the urinary albumin/creatinine ratio 
(UACR). The estimated glomerular filtration rate (eGFR) 
was calculated based on the Chronic Kidney Disease 
Epidemiology Collaboration (CKD-EPI) creatinine-
cystatin C equation (2012) (18).

Statistical analyses

Clinical variables were calculated for the total subjects 
and across the tertiles of serum ADA levels. The 
mean ± s.d., median (25 and 75% interquartile), and 
frequency (percentage) were adopted to represented 
continuous variables with normal distributions, 
continuous variables with skewed distributions and 
categorical variables, respectively. The differences in 
normally distributed data, skewed data and categorical 
data between the ADA tertiles were compared by one-way 
ANOVA, the Kruskal–Wallis test and the chi-square test, 
respectively. The correlation between serum ADA and QTc 
interval was analyzed by Spearman’s bivariate correlation 
analysis. Multiple linear regression analysis was conducted 
to investigate the independent association of serum ADA 
level with the QTc interval. Furthermore, univariate and 
multivariate logistic regression analyses were constructed 
to evaluate the impact of ADA and other risk factors on 
prolonged QTc, and the corresponding odds ratios (ORs) 
and 95% CIs were provided. All analyses were conducted 
using SPSS statistical software 18.0 (IBM SPSS Inc.). A value 
of P < 0.05 was considered statistically significant.

Results

Basic characteristics

The clinical characteristics of the total participants 
and the three subgroups according to ADA tertiles are 
shown in Table 1. Among the enrolled 492 patients with 
T2D, the mean QTc interval was 422.84 ± 25.75 ms, and 
the prevalence of prolonged QTc was 22.8%. From the 
first tertile to the third tertile of ADA, the QTc interval 
significantly increased from 415.12 ± 21.00 to 421.98 ± 27.49 
and 434.35 ± 25.34 ms, and the corresponding proportion 
of patients with prolonged QTc interval significantly 
increased from 9.2 to 24.7% and 39.0%, respectively. 

As the ADA tertile increased, the percentage of females, 
age, diabetes duration, systolic blood pressure (SBP), 
percentage of patients using insulin, HbA1c and UACR 
level increased, whereas the percentage of patients using 
metformin and eGFR decreased (P for trend < 0.05). 
However, BMI, diastolic blood pressure (DBP), use of 
other antihyperglycemic treatments, antihypertensive 
treatments, statin medications, lipid profile and UA level 
did not show any difference among the tertiles of ADA 
levels (P for trend > 0.05).

Relationship between QTc interval and ADA

The correlation between QTc interval and ADA is shown 
in Fig. 1. The QTc interval was significantly and positively 
related to serum ADA level (r = 0.324, P < 0.001).

Multiple linear regression models displayed 
independent associations of ADA with QTc interval

As illustrated in the Table 2, serum ADA level was 
significantly associated with QTc interval (β = 0.336, 
t = 7.892, P < 0.001, adjusted R2 = 0.113). The adjusted R2 

was gradually increased along with adding the other 
clinical covariates in each model. In the fully adjusted 
model 3, serum ADA level was still significantly associated 
with QTc interval (β = 0.217, t = 3.400, P < 0.01, adjusted 
R2 = 0.249).

Univariate and multivariate analysis explored 
relationships between multiple risk factors and 
prolonged QTc interval

In Table 3, the univariate analysis showed that prolonged 
QTc interval was closely associated with age (OR 1.209, CI 
1.011–1.048, P = 0.002), female (OR 3.396, CI 2.188–5.270, 
P < 0.001), diabetes duration (OR 1.039, CI 1.012–1.066, 
P = 0.004), SBP (OR 1.013, CI 1.002–1.024, P = 0.022), insulin 
treatment (OR 1.845, CI 1.178–2.889, P = 0.007), insulin-
sensitizers treatment (OR 2.357, CI 1.133–4.905, P = 0.022), 
HbA1c (OR 1.173, CI 1.062–1.295, P = 0.002), UACR  
(OR 1.001, CI 1.000–1.001, P = 0.006) and ADA (OR 1.224,  
CI 1.153–1.299, P < 0.001). Prolonged QTc interval had no 
concern with BMI, other antihyperglycemic treatments, 
antihypertensive treatments, statin medications, UA 
and eGFR. Multivariate logistic regression analysis 
showed that female (OR 5.084, CI 2.379–10.864, 
P < 0.001), insulin-sensitizers treatment (OR 4.229, CI 
1.290–13.860, P = 0.017) and ADA (OR 1.212, CI 1.094–1.343, 
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P < 0.001) were significantly correlating with prolonged  
QTc (Nagelkerke R2 = 0.371). 

Discussion

In the present study, we evaluated the associations 
between serum ADA levels and QTc interval in a large 
cohort of Chinese patients with T2D. The main findings 
are as follows: first, 22.8% (n = 112) of the enrolled patients 
presented with prolonged QTc interval, and the prevalence 
of prolonged QTc interval gradually increased along 
with the ADA tertile ascending; secondly, after adjusting 
for possible risk factors, increased serum ADA levels 
are notably and positively associated with QTc interval 

(β = 0.217, t = 3.400, P < 0.01); and thirdly, multivariate 
regression analysis showed that ADA was a significant risk 
factor contributing to prolonged QTc interval (OR 1.212, 
CI 1.094–1.343, P < 0.001).

Multiple studies in recent years have shown that 
measurement of serum ADA levels, a routine in the detection 
of clinical hepatic function, plays an important role in the 
assessment of metabolic diseases, inflammatory diseases, 
cardiovascular diseases and so on. IR is the pathological 
basis of T2D and its complications. Multiple studies have 
revealed that serum ADA levels are associated with IR in 
patients with T2D (19) and in patients with polycystic 
ovary syndrome (20). The underlying mechanism may 
be that adenosine, the substrate of ADA, can promote 
glucose uptake into cells, and increased ADA can reduce 

Table 1 Clinical characteristics of the participants.

Variables Total T1 T2 T3 P for trend

ADA (U/L) 10 (9–13) <10 10–12 >12
n 492 185 170 137
Age (years) 57.51 ± 12.66 54.28 ± 11.51 57.92 ± 12.75 61.37 ± 12.98 <0.001
Male, n (%) 293 (59.6) 132 (71.4) 97 (57.1) 64 (46.7) <0.001
Diabetes duration (years) 7 (1–10) 4 (1–10) 8 (2–10) 8 (2–18) 0.023
BMI (kg/m2) 25.79 ± 4.07 25.54 ± 4.05 25.59 ± 3.56 26.33 ± 4.57 0.302
SBP (mmHg) 132 (122–145) 130 (120–141) 132 (122–144) 135 (126–150) 0.011
DBP (mmHg) 80 (74–86) 79 (73–86) 80 (74–86) 82 (75–88) 0.231
Antidiabetic treatment
 Insulin treatment, n (%) 135 (27.4) 35 (18.9) 49 (28.8) 51 (37.2) 0.001
 Metformin, n (%) 206 (41.9) 84 (45.4) 77 (45.3) 45 (33.8) 0.042
 Acarbose, n (%) 47 (9.6) 17 (9.2) 18 (10.6) 12 (8.8) 0.844
 Insulin secretagogues,  

n (%)
155 (31.5) 58 (31.4) 54 (31.8) 43 (31.4) 0.996

 Insulin sensitizers, n (%) 33 (6.7) 11 (5.9) 17 (10.0) 5 (3.6) 0.076
 DPP-4 inhibitors, n (%) 21 (4.3) 9 (4.9) 6 (3.5) 6 (4.4) 0.822
Antihypertensive 

treatments
 CCB, n (%) 113 (23.0) 31 (16.8) 43 (25.3) 29 (28.5) 0.034
 ARB, n (%) 99 (20.1) 34 (18.4) 36 (21.2) 29 (21.2) 0.755
 Diuretics, n (%) 34 (6.9) 13 (7.0) 7 (4.1) 14 (10.2) 0.111
Statin medications, n (%) 23 (4.7) 4 (2.2) 12 (7.1) 7 (5.1) 0.089
HbA1c (%) 9.17 ± 2.11 8.63 ± 1.95 9.22 ± 2.12 9.83 ± 2.14 <0.001
TG (mmol/L) 1.54 (1.04–2.55) 1.58 (1.08–2.44) 1.46 (0.92–2.36) 1.79 (1.14–3.46) 0.063
TC (mmol/L) 4.41 (3.72–5.12) 4.37 (3.72–5.08) 4.45 (3.62–5.19) 4.40 (3.80–5.25) 0.796
HDL-c (mmol/L) 1.14 (0.98–1.35) 1.15 (1.01–1.31) 1.15 (1.02–1.41) 1.10 (0.93–1.34) 0.091
LDL-c (mmol/L) 2.79 ± 0.92 2.83 ± 0.91 2.84 ± 0.95 2.67 ± 0.88 0.229
UA (umol/L) 299.0 (237.3–376.0) 294.0 (239.5–376.5) 294.5 (233.8–345.3) 308.0 (239.0–404.5) 0.084
eGFR (mL/min/1.73m2) 108.05 ± 28.81 115.51 ± 23.04 107.36 ± 27.94 98.74 ± 33.86 <0.001
UACR (mg/g) 15.2 (7.8–54.5) 10.4 (5.90–31.6) 16.0 (9.3–58.6) 22.6 (10.4–115.4) <0.001
QTc (ms) 422.84 ± 25.75 415.12 ± 21.00 421.98 ± 27.49 434.35 ± 25.34 <0.001
Prolonged QTc, n (%) 112 (22.8) 17 (9.2) 42 (24.7) 53 (39.0) <0.001

Normally distributed values in the table are given as the mean ± s.d., skewed distributed values are given as the median (25 and 75% interquartiles), and 
categorical variables are given as frequency (percentage). ANOVA, the Kruskal–Wallis test and the Chi squared test were conducted to determine P values 
for normally distributed continuous variables, skewed continuous variables and categorical variables, respectively.
ADA, adenosine deaminase; ARB, angiotensin receptor blockers; CCB, calcium channel blockers; DPP-4 inhibitors, dipeptidyl peptidase-4 inhibitors; eGFR, 
estimated glomerular filtration rate; HbA1c, glycosylated hemoglobin A1c; HDL-c, high density lipoprotein cholesterol; LDL-c, low density lipoprotein 
cholesterol; QTc, heart rate-corrected QT interval; SBP/DBP, systolic/diastolic blood pressure; TC, total cholesterol; TG, triglyceride; UA, uric acid; UACR, 
urinary albumin creatinine ratio.
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insulin sensitivity through degrading adenosine (21). 
Correspondingly, treatment with metformin can reduce 
serum ADA levels in patients with T2D. Thus, ADA may be 
closely related to type 2 diabetic status.

In addition, serum ADA levels are connected with 
inflammation level in various inflammatory diseases (22). 
Inflammation exerts an important role in the development 
and progression of various diabetic complications. ADA is 
highly expressed in lymphoid tissues and is essential for 
the proliferation and differentiation of T lymphocytes as 
well as the regulation of the maturation and function of 
monocytes and macrophages (23). The expression of ADA 
is significantly increased in tissues rich in macrophage in 
a rat model of fecal peritonitis (24). Yu et al. revealed that 
in patients with T2D, serum ADA levels were positively 
associated with C-reactive protein (CRP) and could be a 
useful marker to assess the severity of atherosclerosis (14). 
In our previous study, serum ADA levels were significantly 
associated with evaluation indexes of diabetic kidney 

disease (DKD), such as UACR, cystatin C and eGFR, and 
potentially were an important risk factor for DKD. Diabetic 
retinopathy (DR) is often associated with DKD, and the 
researchers also observed similar findings that elevated 
ADA could upregulate the production of cytokines in 
macrophages, eventually aggravating the breakdown of the 
blood-retinal barrier (BRB) and the development of DR (25). 
Hence, ADA may participate in the progression of multiple 
diabetic complications. In the present study, serum ADA 
levels were positively corrected with QTc interval and were 
an independent contributor to prolonged QTc interval.

QTc interval reflects the repolarization of the 
myocardium, and prolonged QTc interval is a marker of the 
extension of the vulnerable period, leading to an increased 
risk of ventricular arrhythmias and sudden cardiac death 
(SCD) (26). Since ample evidence have fully demonstrated 
that prolonged QTc interval is closely associated with 
poor prognosis in patients with T2D, seeking an early 
intervention of risk factors for prolonged QTc is beneficial 
to improve the prognosis of these patients. Previous studies 
have identified clinical parameters, such as aging (27), 
female (28), hypertension (29), hyperglycemia (7), insulin 
resistance (29), diabetic microvascular complications (7, 
30), cardiac autonomic neuropathy (CAN) (15), coronary 
heart disease (CHD) (15), non-alcoholic fatty liver disease 
(NAFLD) (31) and use of insulin (29) as potential risk 
factors for prolonged QTc interval in type 2 diabetic 
patients. In agreement with previous studies, the present 
study constructed univariate analysis and demonstrated 
that aging, female, longer diabetes duration, higher SBP, 
use of insulin, increased HbA1c and UACR level were 
associated with increased risk of prolonged QTc interval. 
Besides, insulin-sensitizer treatment was also observed to 
be a risk factor for prolonged QTc interval by univariate 
and multivariate analysis. Similarly, insulin-sensitizer 
treatment could induce ischemic ventricular fibrillation 
by blocking cardiac ATP-sensitive potassium channels 
in a porcine model with T2D (32). After multivariate 
logistic regression analysis, only female sex, use of insulin-
sensitizers and ADA were the independent contributors to 
prolonged QTc interval. Therefore, serum ADA level may 
assist clinicians in evaluating the risk of prolonged QTc 
interval, and even may serve as a potential therapeutic 
target to ameliorate the prolongation of QTc interval and 
its associated prognosis in patients with T2D.

Several possible mechanisms linking serum ADA levels 
and the QTc interval are available. First, serum ADA levels 
are related to anabatic IR and reduced insulin sensitivity. In 
experimental animals with T2D, protein expression of Kv4.2 
and KChIP2 were reduced by IR, which reduced transient 

Figure 1
The relationships between serum ADA levels and QTc interval in the 
participants.

Table 2 Multiple linear regression analysis to explore the 
role of ADA to QTc interval.

Models B (95% CI) β t P
R2 for 
model

Model 0 2.152 (1.616–2.687) 0.336 7.892 <0.001 0.113

Model 1 1.731 (0.989–2.473) 0.246 4.588 <0.001 0.168
Model 2 1.488 (0.625–2.351) 0.210 3.395 0.001 0.208
Model 3 1.537 (0.647–2.427) 0.217 3.400 0.001 0.249

Model 0: unadjusted model; Model 1: adjusted for age, male, diabetic 
duration, BMI; Model 2: additionally adjusted for SBP, DBP, HbA1c, TG, TC, 
HDL-c, LDL-c, UA, UACR, eGFR; Model 3: additionally adjusted for 
antidiabetic treatments, antihypertensive treatments, statin medications.
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outward K+ current and resulted in the prolongation of 
action potential duration and QT interval (33). Moreover, 
IR and associated hyperinsulinemia may contribute to left 
ventricular hypertrophy, and the consequent increased 
left ventricular mass is a strong determinant of QT interval 
in type 2 diabetic patients (34). Secondly, ADA is closely 
associated with inflammation in both in vivo and in vitro 
studies. In a cross-sectional study, inflammatory markers 
CRP and tumor necrosis factor receptor 1 were associated 
with QTC prolongation (35). In vitro studies have shown that 
inflammation can cause APD prolongation and arrhythmias 
by inducing calcium leakage from the sarcoplasmic 
reticulum (36). Thirdly, serum ADA levels may reflect the 
severity of chronic myocardial ischemia in patients with 
T2D. Peters et al. (37) demonstrated that QTc prolongation 
was observed 5–21 days after acute myocardial infarction. 
Dekker et al. (38) also found that QTc interval was associated 
with chronic myocardial ischemia in apparently healthy 
population. In patients with chronic myocardial ischemia, 
successful revascularization can significantly improve QT 
interval prolongation (39). Therefore, serum ADA level may 
be a potential marker for predicting prolonged QTc interval.

It should be pointed out that our study had some 
limitations. First, as the present study is a cross-sectional 
study, the cause-effect relationship between high serum 

ADA levels and QTc prolongation cannot be fully proved. 
Secondly, all the subjects enrolled in this study were 
Chinese, which limited the generalizability of our study. 
Thirdly, adenosine is the substrate of ADA and exerts 
multiple functions, but this study did not simultaneously 
detect adenosine levels. Hereby, further research should 
be conducted to validate the results of our study and to 
address the above limitations.

Conclusions

In conclusion, serum ADA levels were independently 
associated with prolonged QTc interval in type 2 diabetic 
patients. In clinical practice, the level of ADA can be 
obtained at the time of hepatic function measurement 
without additional burden to patients and can help 
clinicians stratify cardiovascular risk in patients  
with T2D.
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Table 3 Univariate and multivariate analysis to explore relationships between multiple risk factors and prolonged QTc.

Variable Univariate analysis (OR; 95% CI) P Multivariate analysis (OR; 95% CI) P

Age 1.209 (1.011–1.048) 0.002 –
Female 3.396 (2.188–5.270) <0.001 5.084 (2.379–10.864) <0.001
Diabetes duration 1.039 (1.012–1.066) 0.004 –
BMI 1.055 (0.990–1.123) 0.099 –
SBP 1.013 (1.002–1.024) 0.022 –
DBP 0.999 (0.983–1.017) 0.943 –
Insulin treatment 1.845 (1.178–2.889) 0.007 –
Metformin 0.954 (0.622–1.464) 0.954 –
Acarbose 0.906 (0.436–1.886) 0.792 –
Insulin secretagogues 1.035 (0.659–1.626) 0.882 –
Insulin sensitizers 2.357 (1.133–4.905) 0.022 4.229 (1.290–13.860) 0.017
DPP-4 inhibitors 0.162 (0.021–1.219) 0.077 –
CCB 1.149 (0.703–1.878) 0.579 –
ARB 1.542 (0.939–2.533) 0.087 –
Diuretics 1.947 (0.931–4.071) 0.077 –
Statin medications 0.702 (0.234–2.107) 0.528 –
HbA1c 1.173 (1.062–1.295) 0.002 –
TG 1.026 (0.954–1.104) 0.492 –
TC 1.079 (0.912–1.277) 0.375 –
HDL-c 1.123 (0.508–2.482) 0.775 –
LDL-c 1.036 (0.821–1.305) 0.768 –
UA 1.002 (1.000–1.004) 0.109 –
eGFR 0.993 (0.986–1.001) 0.080 –
UACR 1.001 (1.000–1.001) 0.006 –
ADA 1.224 (1.153–1.299) <0.001 1.212 (1.094–1.343) <0.001

Results are given as odds ratios and 95% CIs (OR; 95% CI). Nagelkerke R2 = 0.371 in multivariate analysis.
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