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Abstract

Background
The relationship between estimated glomerular �ltration rate (eGFR) trajectories and myocardial
infarction (MI) remains unclear in people with diabetes or prediabetes. We aimed to identify common
eGFR trajectories in people with diabetes or prediabetes and to examine their association with MI risk.

Methods
The data of this analysis was derived from the Kailuan study, which was a prospective community-based
cohort study. The eGFR trajectories of 24,723 participants from year 2006 to 2012 were generated by
latent mixture modeling. Incident cases of MI occurred during 2012 to 2017, con�rmed by review of
medical records. Cox proportional hazards models were used to calculate hazard ratios (HR) and their
95% con�dence intervals (CIs) for the subsequent risk of MI of different eGFR trajectories.

Results
We identi�ed 5 distinct eGFR trajectories, and named them as low-stable (9.4%), moderate-stable (31.4%),
moderate-increasing (29.5%), high-decreasing (13.9%) and high-stable (15.8%) according to their range
and pattern. During a mean follow-up of 4.61 years, there were a total of 235 incident MI. Although, the
high-decreasing group had similar eGFR levels with the moderate-stable group at last exposure period, the
risk was much higher (adjusted HR, 3.43; 95%CI, 1.56–7.54 versus adjusted HR, 2.82; 95%CI, 1.34–5.95).
Notably, the moderate-increasing group had reached to the normal range, still had a signi�cantly
increased risk (adjusted HR, 2.55; 95%CI, 1.21–5.39).

Conclusions
eGFR trajectories were associated with MI risk in people with diabetes or prediabetes. Emphasis should
be placed on early and long-term detection and control of eGFR decreases to further reduce MI risk.

Background
Chronic kidney disease (CKD) is affecting 10–16% of the global adult population[1], and was the
signi�cant cause of several adverse clinical outcomes such as kidney failure[2] ,cardiovascular disease[3]
and all-cause mortality[4]. Estimated glomerular �ltration rate (eGFR) is a common and convenient
indicator of CKD. Associations with myocardial infarction (MI) were less consistent, with some studies
showing a signi�cantly increased risk[5–7], and others observing an unchanged risk with lower estimated
eGFR[8, 9]. Since these studies measured eGFR at only one single time point, there has been no
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consideration of how eGFR varies within individuals over time and its potential impact on the future risk,
which may not be enough for characterizing the long-term MI risk prediction.

Recently, changes in eGFR was measured with two major methods: percentage change using two
measurements and slope-based approaches using multiple measurements[10–12], both of which may
largely ignore trajectory of eGFR over time. Accordingly, the African American Study of Kidney Disease
and Hypertension (AASK) have used eGFR trajectory to re�ect the change of eGFR in long-term
exposure[13], further to determine the associations between annual change in eGFR and subsequent
clinical outcomes. Although, some currently emerging reports pay attention to the eGFR trajectories, only
focus on the risk of all-cause mortality[14, 15].

In addition, a meta-analysis suggested that insulin resistance might aggravate the decrease in eGFR,
leading to renal impairment in participants with diabetes or prediabetes[16]. Simultaneously, diabetes or
prediabetes was associated with increased MI risk. Thus, it is important to estimate the association
between eGFR trajectories and risk of MI in the diabetes and prediabetes population.

Therefore, in present study, we aimed to identify distinct trajectories of eGFR in the diabetes or
prediabetes population, have a better clari�cation of the association between eGFR and the risk of MI and
thereby to provide effective prevention strategies for MI.

Methods
Study Population

This study consisted of 101,510 participants (81,110 males and 20,400 females, 18-98 years old) at
baseline (2006) in the Kailuan Study is a community-based longitudinal cohort study which is located in
the Tangshan city, China[17]. The study design, methods, rationale and examination details of the study
have been previously described[8]. All participants provided their written informed consent and �nished
questionnaire interviews, anthropometric measurements, clinical examinations, and laboratory
assessments in 2-yearcycles until the present day. This investigation was approved jointly by the Ethics
Committee of the Kailuan General Hospital and Beijing Tiantan Hospital. In the present study, we included
participants, which with impaired glucose metabolism at 2006, had at least 2 measurements of eGFR
levels during the exposure period (from 2006 to 2012) (Figure 1) and free of MI in or prior to 2012, and
(Figure 2).

Assessment of eGFR

Serum creatinine (Scr) sample was collected in the morning after an overnight fast and was analyzed
using an automatic biochemical analyzer (Hitachi 747, Tokyo, Japan). eGFR was calculated using the
creatinine-based Chronic Kidney Disease Epidemiological Collaboration (CKD-EPI) equation[18] and at
least 2 measurements during the exposure period (from 2006 to 2012) were used to establish the eGFR
trajectory.
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Assessment of Outcome

After the baseline examination, participants were followed for the �rst occurrence of MI. The incidence of
MI was identified by referring to medical records from all 11 Kailuan hospitals and the Municipal Social
Insurance Institution from the baseline examination to December 31, 2017. The diagnostic criteria of MI
were based on chest pain symptoms, electrocardiogram (ECG) changes, and cardiac enzyme levels,
collectively[19].

Assessment of Covariates

Demographic and clinical characteristics, including age, gender, smoking status, alcohol status, physical
activity, history of disease and medical history were obtained using a via questionnaires. Smoking and
alcohol status were classi�ed as never, former or current according to self-reported information. The
physical activity was classi�ed as inactive (none), moderate active (<80 per week) and very active (≥ 80
minutes of activity per week). Dyslipidemia was de�ned as any self-reported history. Hypertension was
de�ned as any self-reported hypertension or BP ≥ 140/90 mm Hg. Diabetes mellitus was de�ned as any
self-reported diabetes mellitus or fasting blood glucose (FBG) ≥ 7 mmol/L. Anthropometric
measurements were measured by trained doctors and nurses, including weight, height, and blood
pressure (BP). Body mass index (BMI) was calculated as weight (kg)/ height (m)2. Systolic blood
pressure (SBP) and diastolic blood pressure (DBP) were measured 3 times with the participants in the
seated position using a mercury sphygmomanometer, and the average of 3 readings was used in the
analyses.

Blood sample was collected in the morning after an overnight fast and was analyzed using an auto-
analyzer (Hitachi 747, Tokyo, Japan). Fasting blood glucose (FBG), lipids pro�le including total
cholesterol (TC), triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), and high-density
lipoprotein cholesterol (HDL-C), were measured using a standardized method. Using a color scale, the
results of the urine strip test were semi quanti�ed as absent, trace, 1+, 2+ or 3+ and proteinuria was
de�ned as 1+ or higher. All the above items were measured or updated 2-yearcycles (from 2006 to 2012). 

Statistical Analyses

In current study, we used eGFR trajectory groups as the exposure. These models were identi�ed by the
latent mixture modeling (SAS PROC TRAJ)[20, 21]. The model with 5 patterns was identi�ed to �t the
best. We then qualitatively examined the trajectory groups and named each trajectory group based on
their visual patterns of change in eGFR levels.

Continuous and categorical variables were described as median with inter-quartile range and
percentages, and were used Wilcoxon and chi-square to test the signi�cance of differences, respectively,
between trajectory groups. Person-years were calculated from the data in 2012 to the date when MI
occurred, the date of death or the date of participating in the last examination in this analysis.
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Cox proportional hazards models were used to investigate the association of trajectory groups with the
risk of MI. Cox proportional hazard models were built to adjust for different confounding factors: Model 1
was unadjusted. Model 2 was adjusted for age and gender at baseline. Model 3 was further adjusted for
current smoker, current alcohol, physical activity, proteinuria, ACEI medication and BMI, FBG, SBP, TC at
baseline. Because these potential confounders may change during the follow-up, we conducted several
sensitivity analyses with adjustment all potential confounders in 2012 or average BMI, FBG, SBP and TC
during the exposure period (from 2006 to 2012). Besides, we also performed adjusting survival curves
relative hazards from the cox proportional hazards models[22].

It is unclear whether the eGFR trajectories in special population might exhibit differential risk of MI. We
further explored potential interaction between eGFR trajectories and age (<55 years versus[vs] ≥55 years),
gender, diabetes status (diabetes vs pre-diabetes), hypertension status (yes vs no) and proteinuria (yes vs
no).

Statistical analyses were conducted by using SAS version 9.4 (SAS Institute, Cary, NC, USA). All reported
P values were based on 2-sided tests of signi�cance, and P <0.05 was deemed statistically signi�cant.

Results
Characteristics of the Trajectory Groups

In this prospective cohort of 24,723 participants with diabetes or prediabetes, we identi�ed 5 eGFR
distinct trajectories during a 6-year follow up exposure period. Each of the trajectory groups were named
according to their range and visual patterns of change in eGFR levels: 9.4% of participants had the “low-
stable” trajectory, in which they maintained low eGFR levels throughout the exposure period; 31.4% of
participants had the “moderate-stable” trajectory, in which they maintained moderate eGFR levels
throughout the exposure period; 29.5% of participants had the “moderate-increasing” trajectory, in which
they started with moderate eGFR levels and then experienced a rapid increase in eGFR levels;13.9% of
participants had the “high-decreasing” trajectory, in which they started with relatively high eGFR levels
and then experienced a decrease in eGFR levels;15.8% of participants had the “high-stable” trajectory, in
which they maintained high levels of eGFR during the exposure period (Figure 3). 

Characteristics in baseline (2006) of the �ve trajectories were compared and are summarized in Table 1.
Compared with the low-sable group, participants in the high-stable groups were more likely to be older
and women, have higher BMI, less drinking, less smoking, and higher concentrations of TC, FBG, SBP and
DBP (Table 1).

eGFR Trajectories Associated with Incident MI

There was a total of 235 incidents of MI during a mean follow-up of 4.61±0.82 years. Table 2 shows that
the association between eGFR trajectories and the risk of MI in diabetes or prediabetes participants.
Figure 4 shows that the risk of MI increased signi�cantly in accordance with the eGFR trajectory groups
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from high-stable to low-stable (P<0.01). We observed that eGFR trajectories were signi�cantly associated
with future MI risk. After adjustment for potential confounders, compared with participants in the high-
stable group, those in the low-stable group (hazard ratio [HR], 4.54; 95% con�dence intervals (CIs), 2.03-
10.12) experienced the highest risk of MI among all 5 trajectory groups. Although participants in the
moderate-stable group had eGFR levels similar to those in participants in the high-decreasing group at
last exposure period (76.3 ml/min/1.73m2 vs 76.8 ml/min/1.73m2), the risk of MI was much higher in
these participants with eGFR decreasing over time than in those with eGFR stable over time (HR, 2.82;
95% CI, 1.34-5.95 vs HR, 3.43; 95% CI, 1.56-7.54). Notwithstanding, the change in eGFR levels increasing
reach to the normal range, participants in the moderate-increasing group still had a signi�cantly
increased risk of MI (HR, 2.55; 95% CI, 1.21-5.39) as compared with those in the high-stable group after
adjustment potential confounders.

Sensitivity Analysis

Considering these potential confounders change from 2006 to 2012, we add sensitivity analyses by
adjustment for covariates in 2012 or average BMI, FBG, SBP and TC during the exposure period (from
2006 to 2012), and the results remained the same (Table 2). Taken together, the results of our study
indicated that the trajectories of eGFR were important for the development of MI.

Subgroup Analysis

The associations between eGFR trajectories and incident MI strati�ed by age, gender, hypertension,
diabetes and proteinuria are shown in Table 3. We also tested the interactions between eGFR trajectories
and age, gender, hypertension, diabetes and proteinuria in relation to MI and subtypes. We did not �nd
signi�cant interactions between eGFR trajectories and age, gender, hypertension, diabetes and proteinuria
in relation to both subtypes of MI (P for interaction >0.05 for all).

Discussion
In this large prospective cohort of people with diabetes and pre-diabetes, we identi�ed 5 distinct eGFR
trajectory groups, in which participants shared a similar pattern of change in eGFR levels during a 6-year
exposure period. The results show that always low levels are independently associated with about a
fourfold high risk of MI in people with diabetes and pre-diabetes after adjusting for major confounding
factors whereas participants who maintained high levels of eGFR throughout the exposure period had the
lowest risk of incident MI. Moreover, participants kept moderate levels of eGFR which had like those in
participants from high levels of eGFR to moderate levels at last exposure period, the risk of MI was much
higher in eGFR decreasing group. Notably, compared with the lowest risk group, participants who started
with moderate levels of eGFR that increased substantially also had an increased risk of incident MI,
although their eGFR levels were within the normal range.

There is growing awareness that eGFR progression is an important risk factor for end stage renal disease
(ESKD), cardiovascular disease and all-cause mortality. Previous studies have illustrated large variation in
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diabetes-dependent decline in eGFR with or without albuminuria[23]. In Earlier years, there is already
reported that a rapid decline in kidney function is an independent risk of all-cause mortality[24].
Accordingly, recent studies have shown the relationship between eGFR slopes which estimated by
multiple measurements of eGFR and the subsequent risk of ESKD[25], cardiovascular disease[12] and all-
cause mortality[24, 26, 27]. In 2019, Megumi Oshima et al. reported that eGFR slope as a prognostic
factor for identifying individuals at high risk of cardiovascular disease and all-cause mortality with type 2
diabetes participants[10].

Similarly, our study identi�ed individuals eGFR trajectories, and found a rapid decrease in eGFR levels
may had a higher risk of MI. However, we also found participants with increasing normal eGFR levels can
restore MI risk.

In this study, we assessed the associations between distinct trajectories of eGFR and the risk of MI with
diabetes or pre‐diabetes. The group-based trajectory modeling is a powerful statistical approach to
describe the trajectories of eGFR over years. This approach could estimate the average, variability, and
the direction of variability simultaneously in 1 model and allow us to investigate the population
heterogeneity in longitudinal changes in eGFR levels, which may provide additional information. For
example, participants with similar cumulative average of eGFR levels in a long period, a rapid decrease in
eGFR levels may had a higher risk of MI than keep stable level. Moreover, participants with increasing
eGFR levels even reach normal also had a risk of MI. We think these �ndings are essential because they
would iditi�ed different trajectories, encompass strategies reducing eGFR to prevent MI and provide
critical implications for intervention for MI.

Mechanisms potentially underpinning the association between eGFR and the incidence of MI may be that
eGFR re�ects an impaired kidney function which has risk factors in common with cardiovascular disease.
Furth more, various mechanisms have been suggested to explain the reason. Decrease in eGFR may
indirectly in�uence the risk factors of cardiovascular, such as lower levels of blood pressure and
lipids[28]. There are also other possible factors include activation of the RAAS, endothelial dysfunction,
in�ammation and oxidative stress[29, 30]. According these factors may progression of cardiovascular
disease. In addition, worsening kidney function may cause decreased appetite and overall frailty, and
indirectly result in decreased physical function[27].

The strengths of our study include the prospective design, large cohort, a long follow-up period, repeated
measurements of eGFR levels, and use of eGFR changes to estimate the risk of MI. Our study also has
several limitations. First, the study is an observational study design. Although we carefully adjusted for
potential risks factors, the possibility of residual confounding remained. Second, this study lacks
information about glycated hemoglobin and 2-h glucose due to the high cost for our large study samples,
which is an important index for diagnosis of diabetes and prediabetes. Third, the disease duration and
records of medications were not included in this study, which may in�uence the results. Finally, the
population in the Kailuan cohort study are most of male coal miners. The unbalanced distribution of
gender may have different demographic characteristics and risk factors; it is unknown whether our
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�ndings could be generalized to other ethnic groups; and further studies are warranted to verify our
�ndings.

Conclusions
We found that distinct trajectories of eGFR were associated with MI risk in diabetic or pre-diabetic
population. Our �ndings indicate that change in eGFR levels might play some extend reversible role in the
early stage of the development of MI and highlight the importance of monitoring longitudinal changes in
eGFR levels in the primary prevention of MI. With the development of medicine, therapies targeted at
eGFR remission for MI need further investigation. 
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Tables
Table 1. Characteristics of the study participants at baseline by eGFR trajectory. 

Characteristic Total Low-stable Moderate-
stable

Moderate-
increasing

High-
decreasing

High-stable P value

N 24723 1943 8306 7831 2833 3810  
Age, years, median (IQR) 52.1(45.3-

58.7)
59.3(52.0-
67.9)

55.7(49.4-
64.1)

52.1(46.8-57.1) 51.8(45.3-
56.4)

43.4(36.4-
49.4)

<0.01

Male sex, n (%) 20655(83.5) 1367(70.4) 6945(83.6) 6482(82.8) 2488(87.8) 3373(88.5) <0.01
Current smoker, n (%) 8958(37.0) 448(23.4) 2546(31.4) 3097(40.3) 971(35.5) 1896(50.0) <0.01
Current alcohol, n (%) 10021(41.4) 434(22.7) 2667(32.9) 3586(46.7) 1111(40.7) 2223(58.8) <0.01
Physical activity, n (%)              
  Inactive 2440(10.2) 98(5.2) 585(7.3) 744(9.8) 403(14.8) 610(16.2) <0.01
  Moderately active 17433(72.7) 1365(72.3) 5686(70.9) 5556(73.4) 2028(74.4) 2798(74.2)  
  Very active 4102(17.1) 425(22.5) 1747(21.8) 1271(16.8) 294(10.8) 365(9.7)  
Dyslipidemia, n (%) 10693(43.2) 970(50.0) 3680(44.3) 3483(44.5) 1132(40.0) 1428(37.5) <0.01
Hypertension, n (%) 12959(52.4) 1380(71.0) 5210(62.7) 3707(47.3) 1367(48.2) 1295(34.0) <0.01
Diabetes mellitus, n (%) 7331(29.6) 849(43.7) 2659(32.0) 2314(29.6) 674(23.8) 835(22.0) <0.01
Proteinuria, n (%) 1199(4.8) 199(10.2) 426(5.1) 284(3.6) 143(5.0) 147(3.9) <0.01
FBG, mmol/L, median (IQR)  6.2(5.8-7.1) 6.4(5.9-8.2) 6.2(5.8-7.2) 6.1(5.8-7.1) 6.1(5.8-6.8) 6.1(5.8-6.6) <0.01
LDL, mmol/L, median (IQR)  2.5(2.0-3.0) 2.5(2.1-3.0) 2.5(2.1-3.0) 2.4(1.9-3.0) 2.5(2.1-2.9) 2.4(2.1-2.8) <0.01
HDL, mmol/L, median (IQR) 1.5(1.3-1.7) 1.6(1.4-1.9) 1.5(1.3-1.8) 1.4(1.2-1.7) 1.4(1.3-1.7) 1.5(1.3-1.7) <0.01
TG, mmol/L, median (IQR)  1.5(1.0-2.3) 1.7(1.2-2.8) 1.5(1.1-2.3) 1.5(1.0-2.2) 1.4(1.0-2.1) 1.4(0.9-2.2) <0.01
TC, mmol/L, median (IQR)  5.1(4.4-5.8) 5.0(4.3-5.7) 5.1(4.4-5.8) 5.2(4.5-5.9) 5.1(4.5-5.8) 5.0(4.3-5.7) <0.01
SBP, mmHg, median (IQR)  130.0(120.0-

149.3)
140.0(130.0-
160.0)

140.0(122.7-
151.7)

130.0(120.0-
143.3)

130.0(120.0-
141.3)

121.7(113.3-
135.0)

<0.01

DBP, mmHg, median (IQR)  82.0(80.0-
90.0)

90.0(80.0-
98.0)

87.0(80.0-
95.0)

81.3(79.3-90.0) 82.0(80.0-
90.0)

80.0(76.0-
90.0)

<0.01

BMI, kg/m2, median (IQR)  25.7(23.5-
27.9)

26.1(24.0-
28.4)

25.8(23.7-
28.0)

25.7(23.6-28.0) 25.2(23.1-
27.4)

25.2(22.8-
27.5)

<0.01

eGFR
(ml/min/1.73m2),  median
(IQR)

81.7(68.0-
97.3)

54.6(46.8-
60.3)

70.0(62.3-
78.2)

83.0(74.5-90.9) 102.8(97.8-
108.6)

107.0(100.2-
114.5)

<0.01

Uric acid, umol/L,  median
(IQR) 

282.3(231.7-
341.0)

283.0(235.0-
351.0)

285.0(233.0-
334.0)

291.0(238.9-
351.0)

266.0(216.0-
318.5)

274.0(226.0-
330.0)

<0.01

Antihypertensive medication,
n (%)

3501(14.2) 442(22.8) 1323(15.9) 1145(14.6) 292(10.3) 299(7.8) <0.01

Antidiabetic medication, n
(%)

1809(7.3) 273(14.0) 638(7.7) 645(8.2) 102(3.6) 151(4.0) <0.01

Lipid-lowering medication, n
(%)

316(1.3) 43(2.2) 106(1.3) 103(1.3) 31(1.1) 33(0.9) <0.01

ACEI medication, n (%) 206(0.8) 21(1.1) 70(0.9) 87(1.2) 13(0.5) 15(0.4) <0.01

Abbreviations: ACEI, angiotensin converting enzyme inhibitors; BMI, body mass index; DBP, diastolic blood pressure; eGFR, estimated glomerular

filtration rate; FBG, fasting blood glucose; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; SBP, systolic blood

pressure; TC, total cholesterol; TG, triglycerides.
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Table 2. Hazard ratios of trajectories of eGFR for incident myocardial infarction. 

Variable eGFR trajectories
Low-stable Moderate-stable Moderate-increasing High-decreasing High-stable

Myocardial infarction          
Case, n (%) 40(2.1) 94(1.1) 62(0.8) 31(1.1) 8(0.2)
Incidence rate, 
per 1000-person, y (95%CI)

4.71(3.45-6.42) 2.47(2.02-3.03) 1.70(1.33-2.18) 2.36(1.66-3.36) 0.45(0.22-0.89)

  Model 1 10.5(4.91-22.42) 5.52(2.68-11.37) 3.80(1.82-7.94) 5.28(2.43-11.49) Reference
  Model 2 5.97(2.69-13.26) 3.42(1.62-7.20) 2.78(1.32-5.87) 3.82(1.74-8.38) Reference
  Model 3 4.54(2.03-10.12) 2.82(1.34-5.95) 2.55(1.21-5.39) 3.43(1.56-7.54) Reference

Sensitivity analysis          
Sensitivity analysis 1 5.36(2.04-14.12) 2.88(1.18-7.03) 2.86(1.20-6.86) 3.50(1.41-8.69) Reference
Sensitivity analysis 2 4.32(1.73-10.79) 2.61(1.14-6.02) 2.54(1.12-5.74) 3.10(1.32-7.28) Reference

Abbreviations: eGFR, estimated glomerular filtration rate.

Model 1: Unadjusted. 

Model 2: Adjusted for age and gender in 2006.

Model 3: Model 2+; additional adjusted for current smoker, current alcohol, physical activity,  proteinuria,  ACEI medication and body mass

index, fasting blood glucose, systolic blood pressure and total cholesterol in 2006.

Sensitivity analysis 1: Adjusted for age, gender, current smoker, current alcohol, physical activity, proteinuria, ACEI medication and body mass

index, fasting blood glucose, systolic blood pressure and total cholesterol in 2012.

Sensitivity analysis 2: Adjusted for age, gender, current smoker, current alcohol, physical activity, proteinuria and ACEI medication in 2012 average

body mass index, average fasting blood glucose, average systolic blood pressure average total cholesterol during the exposure period.

Table 3. Hazard ratios of trajectories of eGFR for incident myocardial infarction with stratification by baseline characteristics. 

Variable eGFR trajectories P for 
interactionLow-stable Moderate-stable Moderate-increasing High-decreasing High-stable

Age            
<55 years 4.59(1.66-12.72) 2.21(0.94-5.18) 2.52(1.10-5.75) 3.79(1.57-9.14) Reference 0.47
≥55 years  4.45(0.60-33.19) 3.03(0.42-22.02) 2.17(0.30-16.01) 2.55(0.33-19.61) Reference  

Gender            
Men 4.88(2.06-11.54) 3.06(1.38-6.79) 2.84(1.28-6.29) 3.70(1.60-8.54) Reference 0.87
Women 1.99(0.22-18.09) 1.13(1.13-9.87) 0.75(0.08-6.98) 1.56(0.14-17.76) Reference  

Hypertension            
No 4.72(1.37-16.24) 1.99(0.69-5.75) 2.04(0.75-5.55) 4.22(1.49-11.95) Reference 0.24
Yes 5.42(1.61-18.27) 3.80(1.18-12.27) 3.44(1.06-11.18) 3.50(1.01-12.10) Reference  

Diabetes            
No 5.05(1.77-14.39) 3.29(1.28-8.48) 2.93(1.14-7.53) 3.83(1.42-10.28) Reference 0.98
Yes 3.75(1.06-13.29) 2.24(0.67-7.54) 2.06(0.61-6.96) 2.94(0.80-10.84) Reference  

Proteinuria            
No 4.51(1.80-11.31) 3.26(1.39-7.64) 3.24(1.39-7.58) 3.83(1.56-9.39) Reference 0.17
Yes 3.29(0.61-17.87) 1.16(0.22-5.99) 0.22(0.02-2.48) 2.17(0.40-11.71) Reference  

Abbreviations: eGFR, estimated glomerular filtration rate.

Adjusted for age, gender, current smoker, current alcohol, physical activity,  proteinuria,  ACEI medication and body mass index, fasting blood

glucose, systolic blood pressure and total cholesterol in 2006.

Figures
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Figure 1

Flowchart of the study cohort. Abbreviations: eGFR, estimated glomerular �ltration rate.

Figure 2



Page 15/16

Time line of the study. Abbreviations: eGFR, estimated glomerular �ltration rate; MI, Myocardial infarction.

Figure 3

Trajectories of eGFR over 6 years. Abbreviations: eGFR, estimated glomerular �ltration rate.
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Figure 4

Survival curves of trajectories of eGFR and myocardial infarction. Abbreviations: eGFR, estimated
glomerular �ltration rate. Adjusted for age, gender, current smoker, current alcohol, physical activity,
proteinuria, ACEI medication and body mass index, fasting blood glucose, systolic blood pressure and
total cholesterol in 2006.


