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Abstract: 

Introduction: This study aimed to determine the prevalence of diabetic kidney disease (DKD) and rapid 

renal function decline and to identify indices associated with this decline among adults attending a 

Diabetes Centre in Northern Europe.  

Research design and methods: This is a retrospective cohort study of 4,606 patients who attended a 

Diabetes Centre in Ireland between June 2012-December 2016. Definition/staging of chronic kidney 

disease utilised KDIGO 2012 classification based on data from the most recently-attended appointment. 

Relevant longitudinal trends and variabilities were derived from serial records prior to index visit. Rapid 

renal function decline was defined based on percent and absolute rates of estimated glomerular 

filtration rate (eGFR) change. Multiple linear regression was used to explore the relationships between 

explanatory variables and percent eGFR change.  

Results: 42.0% (total), 23.4% (type 1 diabetes), 47.9% (type 2 diabetes) and 32.6% (other diabetes) had 

DKD. Rapid decline based on percent change was more frequent for type 2 than type 1 diabetes (32.8% 

vs. 14.0%,p<0.001). Indices independently associated with rapid eGFR decline included older age, 

greater number of anti-hypertensives, higher log-normalised urine albumin creatinine ratio (LNuACR), 

serum alkaline phosphatase, thyroid stimulating hormone, variability in systolic BP and variability in 

LNuACR, lower HbA1c, HDL cholesterol and diastolic BP and lack of ACE-i/ARB prescription.  

Conclusions: KDIGO 2012 classification identified high frequencies of DKD and rapid eGFR decline 

among adults attending a hospital-based Diabetes Clinic in a predominantly Caucasian Northern 

European Country. The burden was greater for adults with type 2 diabetes. Expected as well as 

potentially novel clinical predictors were identified. 
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1. What is already known about this subject? 

Diabetes mellitus is the leading cause of chronic kidney disease (CKD) in the developed world. 

Potentially modifiable risk factors include poor glycaemic control, hypertension, 

hypercholesterolaemia, smoking, obesity, sedentary lifestyle, metabolic syndrome and insulin 

resistance. 

2. What are the new findings? 

DKD was identified in 42% of adults with diabetes. 14.3% and 28.5% of patients with diabetes 

were classified as “rapid decliners” based on absolute and percent rate of decline, respectively. 

In addition to established risk factors, less well-recognised risk associations for renal functional 

decline (variability in systolic blood pressure and uACR, alkaline phosphatase and thyroid 

stimulating hormone) were identified. 

 

3. How might these results change the focus of research or clinical practice? 

The relatively high prevalence of DKD and “rapid decliners” in a well-managed cohort of adults 

with diabetes highlights the need for urgent public health intervention and for optimization of 

DKD prevention/treatment strategies. Novel risk associations may provide new therapeutic 

targets, but further study is warranted. 
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What are the new findings? 

• 42.0% (total), 23.4% (type 1 diabetes), 47.9% (type 2 diabetes) and 32.6% (other diabetes) had DKD. 

• 14.3% and 28.5% of patients with diabetes were classified as “rapid decliners” based on absolute and percent 

rate of decline, respectively.  

• Rapid percentage decline in renal function was more frequent among those with type 2 than type 1 diabetes 

(32.8%vs.14.0%).  

• In addition to established risk factors, less well-recognised risk associations for renal functional decline 

(variability in systolic blood pressure and uACR, alkaline phosphatase and thyroid stimulating hormone) were 

identified. 
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Introduction: 

Up to 451 million adults worldwide have diabetes mellitus (DM).1 This is expected to rise to 693 million 

adults by 2045.1 Diabetes mellitus is the leading cause of chronic kidney disease (CKD) in the developed 

world,2 accounting for 30-50% of all people with CKD3. Chronic kidney disease due to DM, referred to as 

diabetic kidney disease(DKD), is defined as abnormal renal function(estimated glomerular filtration rate 

(eGFR) <60mL/min/1.73m2) and/or the presence of persistent albuminuria [urine albumin creatinine 

ratio(uACR) >3mg/mmol].4 The reported prevalence of DKD among individuals with DM varies by region 

and type of DM: 27.9% (T2DM) in Spain;5 32.4% (T1DM)/ 42.3% (T2DM) in the UK;6 47.0% (T2DM) in 

France;7 63.9% (T2DM) in Shanghai, China.8 While this is, in part, due to true variance in the prevalence 

of DKD among different populations, it also reflects the heterogeneity of the populations under study 

(T1DM v T2DM v DM due to other causes; primary v secondary care; medical insurance fund v national 

databases), the equations used to calculate eGFR,9 the availability of laboratory services to routinely 

measure serum creatinine and urinary albumin and lack of uniformity in defining DKD. There are no 

accurate prevalence data for DKD in Ireland; previous reports focused on the prevalence of self-reported 

DKD10 or audits of albuminuria.11 

Diabetic kidney disease is the leading cause of end stage renal disease (ESRD)12 and is associated with 

most of the excess all-cause and cardiovascular mortality in patients with DM.13 In NHANES III, ten year 

cumulative standardised mortality increased from 7.7% among patients without DM/kidney disease to 

11.5% among patients with T2DM but without kidney disease to 31.1% among patients with T2DM and 

kidney disease.14 Patients who progress to ESRD have approximately a 20% annualised mortality rate.15 

In the Finnish Diabetic Nephropathy (FinnDiane) study, participants with T1DM but no CKD have a 

standardized mortality ratio similar to that of the general population, irrespective of duration of 

diabetes; whereas, increasing severity of DKD is associated with increased all-cause mortality.16 Known 

potentially modifiable risk factors include poor glycaemic control, hypertension, hypercholesterolaemia, 

smoking, obesity, poor socioeconomic circumstances, sedentary lifestyle, metabolic syndrome, insulin 
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resistance, vitamin D deficiency and recurrent episodes of acute kidney injury.13 Regional variations of 

these risk factors exist due to differences in culture, prescribing practices and available therapies. 

Moreover, for reasons that remain incompletely understood, progression rates of DKD (rate of 

decline/time to ESRD) are highly variable among cohorts of people with DM. There is also considerable 

heterogeneity in the methodology used to calculate rate of change of renal function itself (for example, 

absolute versus percentage change).17 Tools for the early identification of patients at risk of rapid 

progression to ESRD would permit a more aggressive targeted multidisciplinary approach to renal and 

cardiovascular protection as well as better-designed clinical trials of novel interventions.  

The main aims of this study were to define the prevalence of DKD and rapid renal functional decline 

among adults attending a hospital-based Diabetes Centre in North Western Europe and to determine 

the clinical and laboratory indices associated with this decline.  
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Methods: 

Ethical Approval: The study was approved by the Research Ethics Committee at Galway University 

Hospitals (GUH)(Ref GUH: 1420).  

Study Design: A retrospective cohort study was carried out. All patients who attended an outpatient DM 

clinic at GUH Diabetes Centre between June 2012 and December 2016 were identified from DIAMOND 

(Hicom, Woking, UK), an electronic clinical DM database.18 During the study period, clinical practice in 

the primary care catchment area was to refer patients with newly diagnosed DM to GUH for ongoing 

management. The inclusion criteria were a diagnosis of DM and age ≥18 years at time of study 

enrolment. The exclusion criteria were a primary diagnosis of gestational DM, impaired glucose 

tolerance or impaired fasting glucose. 

Data collection at last attended clinic visit: Index data were collected at the last-attended clinic visit on 

record. Clinical demographics, body mass index (BMI), systolic blood pressure (SBP) and diastolic BP 

(DBP) were recorded. Type (T1DM, T2DM, Other forms of DM) and duration of DM (as recorded on the 

electronic patient database) as well as current medications were noted. The number of anti-

hypertensives was calculated as the number of different classes of antihypertensive agents prescribed 

at last attended clinic visit.  

Laboratory data: Index laboratory data (the value for each laboratory parameter closest to the clinic 

date) were obtained following interrogation of GUH electronic patient administration system. Values 

for plasma glycated haemoglobin (HbA1c), serum creatinine, alkaline phosphatase (ALP), alanine 

aminotransferase (ALT), total cholesterol, high density lipoprotein cholesterol (HDL-C), free thyroxine 

(T4) and thyroid stimulating hormone (TSH) and uACR were recorded. Estimated glomerular filtration 

rate(eGFR) was calculated using the four-parameter CKD-EPI formula.19 The value for eGFR closest to 

the index clinic visit was designated the index eGFR. The first available eGFR in the six years preceding 

the index visit was designated the baseline eGFR. Creatinine was measured using the isotope dilution 
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mass spectrometry (IDMS)-traceable creatininase assay. Electrolytes, urinary creatinine and lipids were 

measured using conventional Roche Diagnostics assays (ISO 15189:2012 standards). 

Variability in clinical and laboratory indices: For SBP, DBP and BMI, all values on DIAMOND® from 2004 

to index clinic date were recorded. For HbA1c, uACR, total cholesterol and HDL-C, all laboratory values 

for the 6 years prior to index clinic date were recorded. Variability in each index for each participant was 

expressed as standard deviation (SD) and was calculated for participants for whom ≥2 values were 

available. To adjust for the intra-individual differences in the number of measurements of each variable 

available, the adjusted SD (Adj. SD) was calculated for each variable using the formula: SD/√[n/(n-1)].20  

Rate of change in renal function: To calculate rate of change in renal function, eGFR was calculated for 

all creatinine values during the 6 years prior to the index clinic date. Linear mixed-effects models 

(incorporating random within-subject trajectories of eGFR over time) were used to generate individual-

specific eGFR slopes.  These models were applied to untransformed eGFR measurements to estimate 

absolute change in eGFR (mL/min/1.73m2/year), and to log-transformed eGFR measurements to 

estimate percentage change (% change/year). These slopes represent the change in renal function over 

time for each participant incorporating all eGFR measurements.  Progressive decline in renal function 

among participants with DM (decliners) was defined as either an absolute reduction in eGFR/year of 

≥3.5mL/min/1.73m2/year21 or proportionate eGFR loss/year of >3.3%.22 The Kidney Failure Risk 

Equation (KFRE) was used to calculate the 5-year probability of progression to ESRD requiring treatment 

with dialysis or transplant in patients with eGFR <60mL/min/1.73m2.23 

Definition and classification of DKD: Among participants meeting the inclusion criteria, DKD was defined 

as uACR >3mg/mmol and/or eGFR <60ml/min/1.73m2[3, 15] at time of enrolment. For classification and 

risk-stratification of CKD, participants were sub-grouped according to the KDIGO 2012 Clinical Practice 

Guideline for the Evaluation and Management of CKD classification system which groups CKD by GFR 

and albuminuria categories4 (Figure 1) and DM aetiology (All, T1DM, T2DM, Other DM).  
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Statistical Analyses: Microsoft® Excel 2016, GraphPad® Prism (Version 6.01), Minitab ® 17.1.0  and R24 

were used for data recording and statistical analyses. Participants who were receiving renal replacement 

therapy (RRT), had undergone kidney transplant or in whom either eGFR or uACR values were 

unavailable were included only for calculating the prevalence of DKD. Multiple linear regression models 

were used to explore the relationships between explanatory variables and response variables (%change 

eGFR/year). Binary logistic regression analyses were performed using decliner status (-3.3% eGFR/year) 

or uACR >3mg/mmol as the dependent variables. Four models each for multiple linear and logistic 

regression analyses were used: [model 1 –relevant biochemical and urinary indices, model 2-relevant 

clinical indices, model 3 –variability indices, model 4 -stepwise regression using all indices from models 

1-3 (α to enter=0.15, α to remove=0.15)]. For the regression models, changes in renal function were 

assessed on the logarithmic rather than the absolute scale as log-eGFR is more likely to be normally 

distributed and to have linear within-patient trajectories compared to untransformed eGFR.  

Furthermore, the use of percentage change rather than absolute change was preferred on the basis that 

the biological/clinical significance of an absolute change in absolute eGFR is dependent on starting 

eGFR. Patients with missing data were excluded from the regression analyses. A p-value <0.05 was 

considered statistically significant.  
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Results:  

A total of 4,604 adults with DM met the study inclusion criteria [T1DM 22.8% (n=1,051), T2DM 75.3% 

(n=3,467), Other DM 1.9% (n=86)]. Aetiologies for Other DM category are listed in Supplementary Table 

1.  

Prevalence of DKD and DKD-associated risk among study participants: In total, 42.0% (total cohort), 

23.4% (T1DM), 47.9% (T2DM) and 32.6% (Other DM) had DKD. A greater proportion of participants with 

T2DM than T1DM had DKD (p<0.001).  Classification of CKD based on the KDIGO 2012 Clinical Practice 

Guideline 4 for the total cohort and for T1DM, T2DM and Other DM subgroups is shown in Figures 2A-

2D (complete numerical data presented in Supplementary Tables 2A-2D). Following exclusion of 

patients receiving RRT, post renal transplant or in whom insufficient data were available to assign DKD 

subcategory, greater proportions of adults with T2DM were in the moderate, high and very high-risk 

CKD subcategories compared to those with T1DM [Moderate: 23.1% vs. 12.3%; High: 12.4% vs. 5.4%; 

Very High: 12.1% vs. 4.6% (p<0.001)]. 

Variations in clinical indices across DKD subcategories: For those patients who were not receiving RRT, 

post renal transplant or had insufficient data to assign to a DKD subcategory (n=4,464), trends for HbA1c, 

duration of DM, Age, SBP, DBP, BMI, serum total cholesterol and serum HDL-C were determined across 

the KDIGO subcategories for the total cohort and separately for the T1DM and T2DM subgroups 

(Supplementary Tables 3A-3C to 10A-10C). The observed trends for the total cohort were generally in 

keeping with known associations and physiological effects of DKD.25 26 For example, mean values for 

HbA1c, SBP, DBP, total cholesterol and HDL-C reflected worsening glycaemic, BP and lipid parameters 

within the cohort as degree of albuminuria increased. Nonetheless, some separate findings for T1DM 

and T2DM subgroups were notable. For example, the median duration of DM in those with T1DM with 

more severe albuminuria and lower eGFR was shorter than in those with T2DM (Supplementary Tables 

4B/C). Also, DBP tended to be higher with increasing grade of albuminuria among the T1DM but not the 

T2DM cohort (Supplementary Tables 7B/C).  Increasing severity of albuminuria was associated with 



12 
 

increasing serum total cholesterol among the T1DM but not the T2DM cohort (Supplementary Tables 

9B/C). In addition, in all groups, HbA1c was highest among patients with eGFR ≥90mL/min/1.73m2 

(p<0.001) and increased as stage of albuminuria progressed (p<0.001) (Supplementary Tables 3A). Fifty-

nine (1.3%) participants were non-Caucasian. 

Rate of change of renal function/risk of ESRD: Sufficient data were available to calculate rate of change 

in renal function in 87.25% (3894/4464) of participants. The median duration of time from baseline eGFR 

value to index clinic visit was 5.48 (0.12-6.00)years. The proportions of participants defined as rapid 

decliners either based on absolute or percent decline/year (Table 1) and the calculated rates of decline 

in renal function (Supplementary Tables 11A-11D and 12A-12D) increased with higher eGFR category 

and degree of albuminuria. In the total cohort, 14.3% and 28.5% were classified as rapid decliners based 

on absolute and percent rate of decline, respectively. In the case of percent change, a strikingly higher 

proportion of patients with T2DM (32.8%) than T1DM (14.0%) were classified as rapid decliners 

(p<0.001). In contrast to the trends for rate of eGFR decline, when 5-year risk of ESRD was calculated 

for participants with index eGFR <60mL/min/1.73m2 using the KFRE, a higher proportion of those with 

T1DM were categorised as high risk compared to those with T2DM (27.3% vs. 11.4%, p<0.001). 

(Supplementary Table 13).  
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Table 1: Prevalence of rapid decline in renal function (in terms of absolute decline and % decline) among all patients with Diabetes Mellitus, Type 1 

Diabetes Mellitus, Type 2 Diabetes Mellitus and other Diabetes Mellitus. 

 

Rapid Decline (absolute change): ≥3.5mL/min/1.73m2/year decline in eGFR; Rapid Decline (% change): >3.3%/year decline in eGFR. 

Stage of All Diabetes Mellitus Type 1 Diabetes Mellitus Type 2 Diabetes Mellitus Other Diabetes Mellitus 

DKD 
Rapid Decline 

(absolute change) 
Rapid Decline  

(% change) 
Rapid Decline 

(absolute change) 
Rapid Decline  

(% change) 
Rapid Decline 

(absolute change) 
Rapid Decline  

(% change) 
Rapid Decline 

(absolute change) 
Rapid Decline 

(% change) 

G1A1 3.5% (44/1260) 5.6% (71/1260) 3.4% (18/526) 5.3% (28/526) 3.0% (21/700) 5.4% (38/700) 14.7% (5/34) 14.7% (5/34) 

G1A2 3.9% (10/258) 6.6% (17/258) 3.6% (3/83) 4.8% (4/83) 2.9% (5/170) 5.3% (9/170) 40.0% (2/5) 80.0% (4/5) 

G1A3 3.9% (2/51) 7.8% (4/51) 5.9% (1/17) 5.9% (1/17) 2.9% (1/34) 8.8% (3/34) N/A (0/0) N/A (0/0) 

G2A1 10.6% (110/1039) 23.4% (243/1039) 12.4% (19/153) 22.9% (35/153) 10.0% (87/868) 23.3% (202/868) 22.2% (4/18) 33.3% (6/18) 

G2A2 14.1% (41/291) 30.6% (89/291) 8.7% (2/23) 26.1% (6/23) 14.7% (39/265) 31.3% (83/265) 0.0% (0/3) 0.0% (0/3) 

G2A3 31.0% (27/87) 47.1% (41/87) 47.1% (8/17) 58.8% (10/17) 26.9% (18/67) 44.8% (30/67) 33.3% (1/3) 33.3% (1/3) 

G3aA1 28.7% (73/254) 60.6% (154/254) 8.3% (1/12) 33.3% (4/12) 29.7% (71/239) 62.3% (149/239) 33.3% (1/3) 33.3% (1/3) 

G3aA2 32.1% (45/140) 55.7% (78/140) 22.2% (2/9) 44.4% (4/9) 32.6% (42/129) 56.6% (73/129) 50.0% (1/2) 50.0% (1/2) 

G3aA3 49.0% (25/51) 64.7% (33/51) 12.5% (1/8) 37.5% (3/8) 55.8% (24/43) 69.8% (30/43) N/A (0/0) N/A (0/0) 

G3bA1 36.3% (45/124) 82.3% (102/124) 16.7% (1/6) 66.7% (4/6) 37.3% (44/118) 83.1% (98/118) N/A (0/0) N/A (0/0) 

G3bA2 35.3% (47/133) 74.4% (99/133) 27.3% (3/11) 63.6% (7/11) 36.1% (44/122) 75.4% (92/122) N/A (0/0) N/A (0/0) 

G3bA3 37.9% (25/66) 77.3% (51/66) 46.2% (6/13) 61.5% (8/13) 36.5% (19/52) 82.7% (43/52) 0.0% (0/1) 0.0% (0/1) 

G4A1 45.7% (16/35) 82.9% (29/35) 0.0% (0/2) 50.0% (1/2) 46.9% (15/32) 84.4% (27/32) 100.0% (1/1) 100.0% (1/1) 

G4A2 39.1% (18/46) 88.6% (39/44) 50.0% (1/2) 100.0% (2/2) 38.1% (16/42) 87.5% (35/40) 50.0% (1/2) 100.0% (2/2) 

G4A3 45.1% (23/51) 94.1% (48/51) 75.0% (6/8) 100.0% (8/8) 38.1% (16/42) 92.9% (39/42) 100.0% (1/1) 100.0% (1/1) 

G5A1 100.0% (1/1) 100.0% (1/1) N/A (0/0) N/A (0/0) 100.0% (1/1) 100.0% (1/1) N/A (0/0) N/A (0/0) 

G5A2 0.0% (0/1) 100.0% (1/1) N/A (0/0) N/A (0/0) 0.0% (0/1) 100.0% (1/1) N/A (0/0) N/A (0/0) 

G5A3 62.5% (5/8) 100.0% (8/8) N/A (0/0) N/A (0/0) 62.5% (5/8) 100.0% (8/8) N/A (0/0) N/A (0/0) 

Total 14.3% (557/3896) 28.5% (1108/3894) 8.1% (72/890) 14.0% (125/890) 16.0% (468/2933) 32.8% (961/2931) 23.3% (17/73) 30.1% (22/73) 
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Variables associated with percent rate of change of eGFR: Multiple regression analyses were 

performed for the total cohort (Table 2) and separately for those with T1DM and T2DM (Supplementary 

Tables 14A/B) to determine which indices were independently associated with percentage rate of 

change of eGFR. In the final stepwise regression model (Model 4), higher values for log normalised 

(LN)uACR (p<0.001), alkaline phosphatase (p=0.001), TSH (p=0.006), age (p<0.001), number of 

antihypertensive agents (p<0.001), variability in SBP (p=0.043) and variability in (LN)uACR (p=0.001), 

and lower values for HbA1c (p=0.003), ALT (p=0.0036), HDL-C (p<0.001) and DBP (p<0.001) and not being 

on an ACE-i/ARB (p=0.002) were associated with more rapid decline in renal function. 
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Table 2: Multiple linear regression model with rate of change of eGFR (% change eGFR/year) as a response variable for All DM 

 

 

% Change in eGFR/year Multivariate Model 1 Multivariate Model 2 Multivariate Model 3 Multivariate Model 4 

Values Available 3848/4464 (86.2%) 3733/4464 (83.6%) 2936/4464 (65.7%) 2908/4464 (65.1%) 

R-sq(adj) 13.13% 10.36% 9.80% 17.55% 

Variable Coeff 95% CI p-value Coeff 95% CI p-value Coeff 95% CI p-value Coeff 95% CI p-value 

Constant -4.80 (-5.73, -3.86) <0.001 -1.58 (-3, -0.16) 0.03 -1.66 (-2.14, -1.18) <0.001 -2.02 (-3.69, -0.36) 0.017 

LN uACR (mg/mmol) -0.55 (-0.62, -0.48) <0.001 

    

-0.36 (-0.47, -0.24) <0.001 

HbA1c (mmol/mol) 0.01 (0.01, 0.02) <0.001 0.01 (0, 0.02) 0.003 

Baseline eGFR (per 
10ml/min/1.73m2) 0.20 (0.16, 0.25) <0.001   

ALP (U/L) -0.01 (-0.01, 0) <0.001 -0.01 (-0.01, 0) 0.001 

ALT (U/L) 0.01 (0.01, 0.02) <0.001 0.01 (0, 0.02) 0.036 

Cholesterol (mmol/L) -0.03 (-0.13, 0.07) 0.557 -0.11 (-0.24, 0.02) 0.103 

HDL (mmol/L) 0.72 (0.48, 0.96) <0.001 0.54 (0.26, 0.83) <0.001 

Free T4 (pmol/L) -0.02 (-0.06, 0.01) 0.206 -0.04 (-0.08, 0) 0.081 

TSH (mIU/L) -0.08 (-0.12, -0.04) <0.001 -0.07 (-0.12, -0.02) 0.006 

Age (per 10 years) 

  

-0.29 (-0.39, -0.19) <0.001 

 

-0.24 (-0.33, -0.14) <0.001 

LN Duration of DM (years) -0.01 (-0.08, 0.05) 0.724 

  BMI (Kg/m2) -0.01 (-0.02, 0.01) 0.572 

SBP (per 10 mmHg) -0.16 (-0.23, -0.08) <0.001 -0.07 (-0.16, 0.01) 0.102 

DBP (per 10 mmHg) 0.4 (0.26, 0.53) <0.001 0.4 (0.25, 0.56) <0.001 

No. of Antihypertensives -0.56 (-0.67, -0.44) <0.001 -0.35 (-0.48, -0.23) <0.001 

Male 0.15 (-0.07, 0.36) 0.181 

  

Non-Caucasian -0.03 (-0.98, 0.93) 0.956 

Type 1 DM 0.43 (-0.37, 1.23) 0.291 

Type 2 DM 0.38 (-0.41, 1.17) 0.346 

ACE/ARB 0.6 (0.31, 0.89) <0.001 0.52 (0.2, 0.84) 0.002 

Adj SD BMI 

  

-0.02 (-0.14, 0.1) 0.7   

Adj SD SBP -0.09 (-0.13, -0.06) <0.001 -0.03 (-0.06, 0) 0.043 

Adj SD DBP -0.02 (-0.08, 0.05) 0.604   

Adj SD HbA1c 0 (-0.02, 0.02) 0.697 -0.02 (-0.04, 0) 0.067 

LN Adj SD ACR -0.48 (-0.55, -0.41) <0.001 -0.17 (-0.27, -0.07) 0.001 

Adj SD Cholesterol -0.32 (-0.66, 0.02) 0.062 -0.29 (-0.62, 0.04) 0.084 

Adj SD HDL 2.7 (1.26, 4.15) <0.001   
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R-sq(adj): R-squared (adjusted),  uACR: urine albumin:creatinine ratio, HbA1c: glycated haemoglobin, eGFR: estimated glomerular filtration rate, ALP: alkaline phosphatase, ALT: 

alanine aminotransferase, Cholesterol: Total Cholesterol, HDL: high density lipoprotein, Free T4: Thyroxine, TSH: thyroid stimulating hormone, BMI: body mass index, SBP: 

systolic blood pressure, DBP: diastolic blood pressure, DM: diabetes mellitus, ACEi/ARB: angiotensin converting enzyme inhibitor/angiotensin receptor blocker, Adj SD: adjusted 

standard deviation. Multivariate model 1 – relevant biochemical and urinary indices, multivariate model 2- relevant clinical indices, multivariate model 3 – variability indices, 

multivariate model 4- stepwise regression using relevant biochemical, urinary, clinical and variability indices. 

 

 



17 
 

Binary logistic regression models were applied to the total cohort to determine which indices were 

independently associated with rapid decliner status (-3.3% decline in eGFR/year) (Table 3). In the final 

model (Model 4, Table 3), higher total cholesterol (p=0.003), free T4 (p=0.012), TSH (p=0.016), age 

(p<0.001), number of anti-hypertensives (p<0.001), variability in HbA1c (p=0.006) and variability in 

(LN)uACR (p<0.001) and lower baseline eGFR (p<0.001), ALT (p=0.002), HDL-C (p<0.001) and DBP 

(p<0.001) increased the odds of being classified as a rapid decliner. 
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Table 3: Binary logistic regression models with decliner (%) and uACR >3mg/mmol as response variables for All DM.  

  Decliner (%) uACR >3 mg/mmol 

Variable Odds Ratio p-value Odds Ratio p-value 

Model 1 1099 v 2759* 1161 v 2687* 

LN uACR (mg/mmol) 1.3 (1.24, 1.36) <0.001 N/A 

% Change per year in eGFR N/A 0.9 (0.88, 0.92) <0.001 

HbA1c (mmol/mol) 0.99 (0.99, 1) 0.006 1.02 (1.01, 1.02) <0.001 

Baseline eGFR (per 10ml/min/1.73m2) 0.79 (0.76, 0.82) <0.001 0.82 (0.79, 0.85) <0.001 

ALP (U/L) 1 (1, 1) 0.049 1 (1, 1.01) <0.001 

ALT (U/L) 0.99 (0.99, 1) 0.001 1 (1, 1) 0.669 

Cholesterol (mmol/L) 1.05 (0.97, 1.13) 0.195 1.06 (0.99, 1.14) 0.097 

HDL (mmol/L) 0.52 (0.43, 0.64) <0.001 0.69 (0.57, 0.82) <0.001 

Free T4 (pmol/L) 1.03 (1, 1.05) 0.059 0.99 (0.96, 1.01) 0.332 

TSH (mIU/L) 1.07 (1.03, 1.11) <0.001 0.98 (0.95, 1.01) 0.22 

Model 2 1056 v 2689* 1277 v 2971* 

Age (per 10 years) 1.38 (1.28, 1.49) <0.001 1.13 (1.06, 1.21) <0.001 

LN Duration of DM (years) 1.02 (1.01, 1.03) 0.003 1.01 (1, 1.02) 0.09 

BMI (Kg/m2) 1.02 (0.97, 1.07) 0.357 1.07 (1.03, 1.13) 0.002 

SBP (per 10 mmHg) 1.05 (1, 1.11) 0.051 1.18 (1.13, 1.24) <0.001 

DBP (per 10 mmHg) 0.82 (0.74, 0.9) <0.001 1.02 (0.94, 1.12) 0.58 

No. of Antihypertensives 1.38 (1.28, 1.48) <0.001 1.31 (1.22, 1.4) <0.001 

Male v Female 0.89 (0.76, 1.04) 0.13 1.1 (0.96, 1.27) 0.182 

Non-Caucasian v Caucasian 1.42 (0.68, 2.97) 0.346 1.31 (0.71, 2.41) 0.393 

Type of DM (1 v Other) 0.51 (0.28, 0.92) 

0.073 

0.82 (0.46, 1.44) 

0.71 Type of DM (2 v Other) 0.54 (0.31, 0.94) 0.88 (0.51, 1.53) 

Type of DM (2 v 1) 1.05 (0.8, 1.38) 1.08 (0.85, 1.37) 

ACE-i/ARB (yes v no) 0.68 (0.55, 0.84) <0.001 0.92 (0.76, 1.1) 0.358 

Model 3 859 v 2085* 983 v 2258* 

Adj SD BMI 1.01 (0.93, 1.09) 0.841 0.99 (0.92, 1.07) 0.813 

Adj SD SBP 1.06 (1.03, 1.08) <0.001 1.09 (1.07, 1.11) <0.001 

Adj SD DBP 1.02 (0.97, 1.06) 0.461 1.03 (0.99, 1.06) 0.163 

Adj SD HbA1c 1.01 (0.99, 1.02) 0.287 1.02 (1.01, 1.03) <0.001 

LN Adj SD ACR 1.37 (1.3, 1.44) <0.001 N/A 

Adj SD Cholesterol 1.08 (0.86, 1.35) 0.525 1.08 (0.88, 1.33) 0.47 

Adj SD HDL 0.17 (0.06, 0.48) 0.001 0.38 (0.15, 0.95) 0.038 

Model 4^ 848 v 2067* 907 v 2175* 

LN uACR (mg/mmol) 1.13 (1.04, 1.23) 0.005 N/A 

% Change per year in eGFR 

  

0.92 (0.9, 0.94) <0.001 

HbA1c (mmol/mol) 1.02 (1.01, 1.02) <0.001 

Baseline eGFR (per 10ml/min/1.73m2) 0.87 (0.83, 0.92) <0.001 0.83 (0.8, 0.87) <0.001 

ALP (U/L)   1 (1, 1.01) 0.002 

ALT (U/L) 0.99 (0.98, 1) 0.002   

Cholesterol (mmol/L) 1.15 (1.05, 1.27) 0.003 1.13 (1.03, 1.24) 0.009 

HDL (mmol/L) 0.6 (0.47, 0.76) <0.001 0.84 (0.67, 1.04) 0.115 

Free T4 (pmol/L) 1.04 (1.01, 1.08) 0.012 0.97 (0.94, 1) 0.067 

TSH (mIU/L) 1.05 (1.01, 1.09) 0.016 0.96 (0.93, 1) 0.042 

Age (per 10 years) 1.22 (1.1, 1.35) <0.001   

BMI (Kg/m2) 

  

1.01 (1, 1.03) 0.098 

SBP (per 10 mmHg) 1.16 (1.11, 1.23) <0.001 

DBP (per 10 mmHg) 0.82 (0.74, 0.91) <0.001   

No. of Antihypertensives 1.21 (1.11, 1.32) <0.001 1.13 (1.04, 1.23) 0.004 

Male v Female   1.03 (1.02, 1.05) <0.001 

Type of DM (1 v Other) 0.39 (0.19, 0.77) 

0.026 

  

Type of DM (2 v Other) 0.44 (0.23, 0.86) 

Type of DM (2 v 1) 1.15 (0.83, 1.59) 

ACE-i/ARB (yes v no) 0.8 (0.62, 1.02) 0.071 1.02 (1, 1.03) 0.009 

Adj SD SBP   1.28 (1.06, 1.55) 0.009 

Adj SD HbA1c 1.02 (1.01, 1.04) 0.006 1.24 (0.99, 1.57) 0.065 

LN Adj SD ACR 1.18 (1.1, 1.27) <0.001  N/A 
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^includes all variables in Model 1-3 – nonsignificant variables in all 3 categories not listed 

* event v non-event. uACR: urine albumin:creatinine ratio, HbA1c: glycated haemoglobin, eGFR: estimated glomerular 

filtration rate, ALP: alkaline phosphatase, ALT: alanine aminotransferase, Cholesterol: Total Cholesterol, HDL: high 

density lipoprotein, Free T4: Thyroxine, TSH: thyroid stimulating hormone, BMI: body mass index, SBP: systolic blood 

pressure, DBP: diastolic blood pressure, DM: diabetes mellitus, ACEi/ARB: angiotensin converting enzyme 

inhibitor/angiotensin receptor blocker, Adj SD: adjusted standard deviation. Multivariate model 1 – relevant 

biochemical and urinary indices, multivariate model 2- relevant clinical indices, multivariate model 3 – variability 

indices, multivariate model 4- stepwise regression using relevant biochemical, urinary, clinical and variability indices. 

In total, provided all data were available 3,894 and 4,464 participants were eligible for inclusion in the decliner (%) and 

uACR>3 mg/mmol models, respectively. 
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Variables associated with the presence of albuminuria (uACR >3mg/mmol): A binary logistic 

regression model was used to identify factors associated with abnormal albuminuria (>3mg/mmol) 

(Table 3). Using stepwise regression (Model 4), as HbA1c (p<0.001), ALP (p=0.002), total cholesterol 

(p=0.009), SBP (p<0.001), number of antihypertensives (p=0.017) and variability in SBP (p=0.009) 

increased and as % change per year in eGFR (p<0.001), baseline eGFR (p<0.001) and TSH (p=0.042) 

decreased, the odds of having a uACR >3mg/mmol increased. Males (p<0.001) and those on ACE-i/ARB 

(p=0.009) were more likely to have a uACR >3mg/mmol than females or those not on ACE-i/ARB. 
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Discussion: 

In our study, 42% of adults attending a hospital-based Diabetes Clinic in the West of Ireland had DKD. 

Based on KDIGO 2012 subclassification, a greater proportion of those with T2DM as opposed to those 

with T1DM had CKD associated with moderate to very high risk of adverse outcomes. There are limited 

published data on the prevalence of DKD in Ireland/Northern Europe. Comparisons between 

published studies are problematic as the prevalence of DKD is dependent on the sample from which 

the prevalence data were derived (e.g. primary v secondary care, public v private healthcare) and how 

DKD is defined. Patients with DM are at higher absolute risk of ESRD, all-cause and cardiovascular 

mortality than those who do not have diabetes across the different stages of kidney disease.27 The 

prevalence data reported in our study in conjunction with the known adverse outcomes of DKD 

highlights the public health importance and need to optimise DKD prevention/treatment strategies. 

The prevalence of DKD in our cohort is at the upper end of that reported for European and American 

adults. In studies among comparably sized cohorts predominantly of patients with T2DM from the UK, 

Italy, Spain, France, Finland and the US, the prevalence of DKD varied from 23% to 69%. 5-7 28-31 When 

making comparisons, the nature and management characteristics of the cohorts studied must be 

taken into account (e.g. primary vs. secondary care). Even acknowledging the variable prevalence 

reported from diverse geographical regions, our study focuses attention on DKD as a frequent, often 

underappreciated complication of DM which is associated with an even greater burden of 

complications and adverse patient outcomes if not managed from an early stage. It should be noted 

that our results reflect the prevalence of DKD and adverse renal trajectories in a patient cohort with 

access to multi-disciplinary specialist care. At our institution, a diabetes renal clinic was established to 

optimize care for patients at risk of progressive DKD. Patients attending this clinic are seen by both an 

endocrinologist and nephrologist. While to date our clinic has resulted in no change in the rate of 

absolute decline in renal function before and after attending the clinic for patients with T1DM, the 

rate of absolute decline has decreased for patients with T2DM or those with DM and additional CKD 

aetiologies.32 The diabetes renal clinic improves care for patients with DKD, facilitates earlier 
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interventions with targeted therapies such as SGLT2 inhibitors33 and GLP-receptor agonists34 and 

promotes access to new therapy trials. 

In the total cohort, 28.5% and 14.3% were classified as “rapid decliners” based on percent and 

absolute rate of eGFR decline, respectively. The frequency of rapid decline was higher for T2DM than 

for T1DM. Consistent with results published in Japan35 and the US,36 DKD itself is more common among 

patients with T2DM compared to T1DM. Although reported/known duration of DM appeared shorter 

in adults with T2DM, it has been well established that there is a substantial delay (>6years) between 

onset and diagnosis.37 Irrespective of DM type, the severity of albuminuria increased and eGFR 

decreased as duration of DM increased. Patients with T2DM were older and as renal function declines 

with age,38 this may have contributed to the more advanced DKD observed in those patients. 

Predictably, greater albuminuria was associated with worse glycaemic, BP and lipid parameters and 

higher BMI. As eGFR declined, SBP increased, suggesting that BP control in particular, was suboptimal 

in advanced kidney disease – the subset at greatest risk of cardiovascular mortality.39 Poor SBP control 

in this context may be multifactorial and reflects difficulties in adequately controlling BP in progressive 

DKD, poor medication adherence and/or less stringent SBP targets in patients with co-morbidities 

and/or advancing age. In patients with T1DM, HbA1c was above target in all KDIGO subcategories and 

in patients with T2DM was typically above target in the subgroups where albuminuria was most 

profound. The UK National Diabetes Audit also found that significant proportions of participants failed 

to meet glycaemic (T1DM>T2DM) and BP targets.6 As shown in previous studies,26 more advanced 

DKD is associated with a lower HDL-C profile. The adverse metabolic phenotype associated with DKD 

highlights the need for more aggressive, targeted and personalised risk reduction strategies such as 

multidisciplinary diabetes renal clinics.32  

There is ongoing debate regarding the most clinically relevant method of expressing rate of change in 

renal function. For example, the absolute annual loss of renal function will differ substantially for a 

patient with 10% eGFR decline/year if the starting eGFR is 90mL/min/1.73m2 compared to 

30mL/min/1.73m2.40 Furthermore, rate of change itself is impacted by the number of eGFR values 
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available and the period over which rate of change is calculated. Finally, there is no consensus 

regarding which rates of eGFR loss constitute rapid versus expected decline with age.17 In our study, 

we used linear mixed-effects models (incorporating random within-subject trajectories of eGFR over 

time) to provide a best estimate of rate of change. Despite these points of contention, knowledge of 

the rate of change in renal function is as important as current KDIGO classification in informing clinical 

management of DKD. For example, clinically significant increase in time to RRT can occur by reducing 

the rate of renal decline by 1mL/min/1.73m2/year.41 Rate of change in renal function is not readily 

available on most electronic patient data systems, hindering a physician’s ability to identify those 

currently undergoing rapid decline.  

Our results indicate that decline in renal function or being classified as a decliner are associated with 

multiple known, potentially modifiable risk factors (uACR, total cholesterol, HDL-C, age, DBP). By 

identifying those with a current rapid rate in renal function decline, intensive targeted risk factor 

management strategies can be put in place. The higher proportions of adults classified as KDIGO 

G1/G2 that were defined as rapid decliners based on percentage compared to absolute eGFR 

change/year suggests that earlier referral to nephrology care and preferential clinical trial targeting of 

those with rapid proportionate decline may be important. Traditional hard renal endpoints for clinical 

trials such as time to ESRD/doubling of creatinine requires large numbers of participants with a 

prolonged follow-up period to adequately power a study. Incorporating rate of decline in renal 

function into both inclusion criteria and outcome measures for clinical trials could lead to more 

effective studies. 

Also, of interest in our findings is the identification of less well-recognised risk associations for renal 

decline (variability in SBP/(LN)uACR/ALP/TSH). Variability in SBP was an independent determinant of 

renal function decline in patients with hypertension and a general cohort of Japanese participants 

without diabetes.42 43 Variability in 24-hour BP may be a marker of autonomic dysfunction or artery 

stiffness.44 Many factors such as measurement error, adjusting medications (such as RAAS blockade) 
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can impact on BP variability. Timing of and adherence to BP medications play a significant role. 

Reducing visit-to-visit variability in SBP may be a less well-recognised therapeutic intervention to slow 

rate of decline in renal function.42 Greater variability in (LN)uACR reflects a greater change in uACR 

over the study period. While it may partly reflect progressively increasing albuminuria in those with 

more rapidly progressing DKD, its independent associations with rate of eGFR decline and rapid 

decliner status suggests, that it merits further investigation as a clinical indicator of adherence to 

therapy or variances in DKD pathophysiology.  

Our study shows that increasing ALP is associated with more rapid decline in renal function and the 

presence of albuminuria. Alkaline phosphatase, an enzyme responsible for hydrolysing 

pyrophosphate, is found in all body tissues especially the kidney, bone and liver. Pyrophosphate is an 

important inhibitor of vascular calcification.45 Serum ALP is a marker of arterial stiffness.46 Increased 

arterial stiffness is associated with more rapid decline in renal function47 – thus increased ALP may act 

as a marker of progressive renal artery calcification. In patients with T2DM and proteinuria, renal 

artery calcification independently predicts onset of ESRD. 48 Higher ALP is associated with an increased 

coronary artery calcification score in maintenance haemodialysis patients49 – potentially a marker of 

cardiovascular risk. Higher average serum ALP levels for the 6 months prior to dialysis initiation are 

independently and incrementally associated with increased mortality (all-cause, cardiovascular, 

infection-related).50 In patients with biopsy confirmed DKD and nephrotic-range proteinuria, elevated 

serum ALP levels are independently associated with poorer renal outcomes (ESRD or 50% decline in 

eGFR from baseline).51 In non-diabetic patients with newly-diagnosed untreated hypertension, ALP is 

associated with a reduction in eGFR, potentially mediated through low-grade inflammation, 

endothelial dysfunction, vascular calcification and modulation of blood pressure.52 Alkaline 

phosphatase may increase in response to low levels of active vitamin D that occur as renal function 

declines. Previous studies have shown that inhibition of tissue-nonspecific ALP in a rat aortic 

calcification model found a reduction in vascular calcification53 indicating that ALP may be a novel 

therapeutic target to reduce renal function decline/vascular calcification. Also, of interest, opposite 
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to ALP we found that decreasing ALT was associated with more rapid decline in renal function. 

Previous studies have found low levels of ALT in CKD with ALT decreasing as CKD progressed.54 The 

pathophysiology of the reduction in ALT is poorly understood, requiring further investigation but the 

presence of UV-absorbing materials and a reduction in pyridoxal-5’-phosphate are likely 

contributory.55 

Our study found an association between increased TSH and decline in renal function. The effect of 

thyroid dysfunction on the kidney is multifactorial – change in water and electrolyte balance 

(especially sodium), alteration of the renin angiotensin aldosterone system, decreased renal blood 

flow and decreased eGFR.56 As eGFR declines the prevalence of subclinical or clinical hypothyroidism 

increases.57 58 In 24 patients with 29 episodes of iatrogenic hypothyroidism, renal function has been 

shown to improve following thyroid hormone replacement.59 In 113 patients with subclinical 

hypothyroidism and CKD, replacement with thyroid hormone reduced the rate of decline in renal 

function60 – suggesting that decline in renal function may be a consequence of decreasing TSH rather 

than vice versa. Conversely, it is postulated that CKD is a risk factor for thyroid dysfunction potentially 

mediated through iodine retention, metabolic acidosis, selenium deficiency and/or heavy urinary 

protein loss (thyroid hormone is primarily protein bound) due to nephrotic syndrome.61 In patients 

with T1DM and a TSH of 2.5-4.4 mU/l the odds ratio of having a GFR <60mL/min compared to those 

with a TSH of 0.4-2.5mU/l was 2.3.62 While it has long been clear that patients with overt 

hypothyroidism require treatment and that patients with diabetes require regular thyroid function 

tests, a state of clinical equipoise exists regarding the target TSH for patients at risk of DKD 

progression. Larger clinical trials are needed to answer this relevant clinical question. 

We acknowledge that this is a retrospective study with potential for reverse causation, particularly in 

regard to clinical variables associated with retrospective analyses of change in renal function. This 

study cannot definitively answer if the variables associated with decline in renal function are a 

consequence of or a risk factor for decline. During the study period, the patients served by our 

Diabetes Clinic were predominantly Caucasian (>98%) – limiting the generalisability of our findings. 
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The regression analyses presented in the main manuscript primarily focus on the total diabetes cohort 

(rather than the T1DM or T2DM cohort individually). Type of diabetes is included in these models as 

an explanatory variable and does not appear to impact on the response variables. Future subgroup 

analyses will provide more information on the differences that may exist between the T1DM and 

T2DM subgroups. Nonetheless, it is of interest that our reported DKD prevalence is not strikingly 

different from those observed at a population level in the US and Asia – emphasising that the high 

burden of CKD among adults with DM is a global phenomenon that by no means spares Northern 

European populations. Our results also highlight the utility of the KDIGO 2012 algorithm for identifying 

different clinical characteristics and management trends and for analysing rates of renal functional 

loss among adults with T1DM and T2DM that span the clinical spectrum of DKD. While routinely used 

by nephrologists worldwide, the KDIGO framework is less commonly used by diabetologists and 

primary care physicians. Were it more extensively incorporated into clinical practice guidelines for DM 

care, it could serve to better unify DKD-related research across the different medical specialties. The 

DIAMOND database is a clinical database used in routine practice and consequently has the potential 

for errors. This is both a strength and weakness of this study. The accuracy of the data is dependent 

not only on the clinician or healthcare practitioner inputting it, but also on the patient providing an 

accurate account of medications and adherence to prescribed medications. Further strengths of our 

study include the high average number of eGFR values (all measured at the same clinical laboratory) 

that contributed to the individual rate of decline calculations as well as the direct comparison of 

absolute and percent rates of decline. This is the largest study exploring the prevalence of DKD and its 

associated risk factors in Ireland. It provides valuable insights for clinicians and healthcare workers in 

this country and others (particularly in Northern Europe) into the burden of CKD among adults with 

DM and on how to tailor future care delivery strategies to further reduce progression from early to 

advanced DKD. 

In conclusion, this study is one of the first to approach framing DKD burden according to KDIGO system 

(especially in Northern Europe) and to examine clinical and laboratory associations with proportionate 
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rate of change of eGFR using patient numbers and time-frames that are comparable to or greater than 

those of comparable studies. Our results suggest that the burden of DKD, the frequency of rapid 

decline and high risk for adverse outcomes despite specialist-delivered diabetes care, may be greater 

than has been appreciated to date in similar populations. In addition to well established risk factors, 

rate of change in renal function was associated with serum alkaline phosphatase, thyroid stimulating 

hormone and variability in SBP and (LN)uACR. 
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Figure Legends: 

Figure 1:  

Prognosis of DKD by eGFR and albuminuria category.4 

Figure 2: 

A) Prevalence of DKD among all patients with DM (n=146, 3.2% are on dialysis, transplant or 

insufficient data to categorise). 

B) Prevalence of DKD among patients with T1DM (n=33, 3.1% are on dialysis, transplant or insufficient 

data to subcategorise). 

C) Prevalence of DKD among patients with T2DM (n=106, 3.1% are on dialysis, transplant or insufficient 

data to subcategorise). 

D) Prevalence of DKD among patients with Other DM (n=7, 8.1% are on dialysis, transplant or 

insufficient data to subcategorise).  
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Supplementary Methods: 

Statistical Analyses: Summary statistics for normally distributed continuous variables were represented 

as the mean (±SD) and median (min-max) for non-normally distributed data. Categorical data were 

represented as frequencies (percentages). For normally distributed data, comparison of means was 

made using ANOVA with Tukey’s post hoc multiple comparison test. For non-parametric data, Kruskal-

Wallis multiple comparison test with Dunn’s post hoc multiple comparison test was used. Comparison 

of proportions was performed using a chi-squared test with post-hoc pairwise testing. 
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Supplementary Results: 

End-stage Renal Disease (Dialysis/Transplantation): 

Of those on haemodialysis (n=41), n=36 (87.8%) were on in-hospital haemodialysis, n=1 (9.8%) home 

haemodialysis and n=4 (2.4%) peritoneal dialysis (2.4%). Of those who underwent transplantation 

(n=19), n=18 (94.7%) received a kidney transplant and n=1 (5.3%) combined pancreas kidney transplant. 

Clinical and Laboratory Data: 

The median duration (days) between baseline clinic visit and baseline laboratory indices was 4 days.  To 

calculate variability, the number of values which were available for the following variables are (median 

(min – max)): HbA1c (9, 2-106), uACR (7, 2-56), total cholesterol (7, 2-52), HDL-C (7, 2-52), BMI (8, 2-81), 

SBP (8, 2-80) and DBP (8, 2-80).  

 

Supplementary Table 1: Causes of Other DM 

 

 

 

 

 

 

 

 

 

 

DM – Diabetes Mellitus, MODY – Maturity onset diabetes of the young, NODAT – New-onset diabetes 

after transplantation, DIDMOAD - diabetes insipidus, diabetes mellitus, optic atrophy, and deafness, 

LADA - Latent autoimmune diabetes in adults.  

Other DM 

Cause No (%) 

DM secondary to Pancreatic Insufficiency 29 (34.5) 

MODY 18 (21.4) 

DM secondary to Hemochromatosis 13 (15.5) 

DM secondary to Steroids 9 (10.7) 

DM secondary to Cystic Fibrosis 8 (9.5) 

NODAT 2 (2.4) 

DIDMOAD 2 (2.4) 

DM secondary to Acromegaly 1 (1.2) 

Werner’s syndrome 1 (1.2) 

Ketosis prone diabetes 1 (1.2) 

Mitochondrial DM 1 (1.2) 

LADA 1 (1.2) 
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Supplementary Table 2A: Prevalence of different stages of Diabetic Kidney Disease among all patients 

with Diabetes Mellitus 

*eGFR (mL/min/1.73m2) 

Supplementary Table 2B: Prevalence of different stages of Diabetic Kidney Disease among all patients 

with Type 1 Diabetes Mellitus 

*eGFR (mL/min/1.73m2) 

 

 

 

 

 

  

Degree of Albuminuria (uACR) 

A1 A2 A3 

N/A 

Normal to mildly 
increased 

Moderately 
increased 

Severely 
increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category  Number (%) 3103 (67.4) 1034 (22.5) 388 (8.4) 79 (1.7) 

G1 ≥90 1852 (40.2) 1447 (31.4) 300 (6.5) 61 (1.3) 44 (1.0) 

G2 60-89 1606 (34.9) 1163 (25.3) 329 (7.1) 99 (2.2) 15 (0.3) 

G3a 45-59 517 (11.2) 287 (6.2) 167 (3.6) 55 (1.2) 8 (0.2) 

G3b 30-44 387 (8.4) 149 (3.2) 162 (3.5) 73 (1.6) 3 (0.1) 

G4 15-29 165 (3.6) 46 (1.0) 57 (1.2) 59 (1.3) 3 (0.1) 

G5 <15 10 (0.2) 1 (0.0) 1 (0.0) 8 (0.2) 0 (0.0) 

G5d Dialysis 41 (0.9) 1 (0.0) 7 (0.2) 29 (0.6) 4 (0.1) 

Transplant 19 (0.4) 6 (0.1) 9 (0.2) 4 (0.1) 0 (0.0) 

N/A 7 (0.2) 3 (0.1) 2 (0.0) 0 (0.0) 2 (0.0) 

  

Degree of Albuminuria (uACR) 

A1 A2 A3 

N/A 

Normal to mildly 
increased 

Moderately 
increased 

Severely 
increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category  Number (%) 817 (77.7) 139 (13.2) 80 (7.6) 15 (1.4) 

G1 ≥90 735 (69.9) 617 (58.7) 87 (8.3) 20 (1.9) 11 (1.0) 

G2 60-89 220 (20.9) 174 (16.6) 25 (2.4) 18 (1.7) 3 (0.3) 

G3a 45-59 32 (3.0) 13 (1.2) 10 (1.0) 9 (0.9) 0 (0.0) 

G3b 30-44 33 (3.1) 7 (0.7) 12 (1.1) 13 (1.2) 1 (0.1) 

G4 15-29 13 (1.2) 2 (0.2) 2 (0.2) 9 (0.9) 0 (0.0) 

G5 <15 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

G5d Dialysis 12 (1.1) 0 (0.0) 2 (0.2) 10 (1.0) 0 (0.0) 

Transplant 5 (0.5) 3 (0.3) 1 (0.1) 1 (0.1) 0 (0.0) 

N/A 1 (0.1) 1 (0.1) 0 (0.0) 0 (0.0) 0 (0.0) 
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Supplementary Table 2C: Prevalence of different stages of Diabetic Kidney Disease among all patients 

with Type 2 Diabetes Mellitus 

  

Degree of Albuminuria (uACR) 

A1 A2 A3 

N/A 

Normal to mildly 
increased 

Moderately 
increased 

Severely 
increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category  Number (%) 2229 (65.4) 875 (25.7) 302 (8.9) 61 (1.8) 

G1 ≥90 1041 (30.9) 793 (23.3) 207 (6.1) 41 (1.2) 30 (0.9) 

G2 60-89 1348 (39.2) 971 (28.5) 299 (8.8) 78 (2.3) 12 (0.4) 

G3a 45-59 472 (13.8) 271 (8.0) 155 (4.6) 46 (1.4) 8 (0.2) 

G3b 30-44 351 (10.2) 142 (4.2) 150 (4.4) 59 (1.7) 2 (0.1) 

G4 15-29 145 (4.3) 43 (1.3) 53 (1.6) 49 (1.4) 3 (0.1) 

G5 <15 10 (0.3) 1 (0.0) 1 (0.0) 8 (0.2) 0 (0.0) 

G5d Dialysis 23 (0.8) 1 (0.0) 4 (0.1) 18 (0.5) 4 (0.1) 

Transplant 12 (0.3) 5 (0.1) 4 (0.1) 3 (0.1) 0 (0.0) 

N/A 4 (0.2) 2 (0.1) 2 (0.1) 0 (0.0) 2 (0.1) 

*eGFR (mL/min/1.73m2) 

Supplementary Table 2D: Prevalence of different stages of Diabetic Kidney Disease among all patients 

with Other Diabetes Mellitus 

*eGFR (mL/min/1.73m2) 

 

 

 

  

Degree of Albuminuria (uACR) 

A1 A2 A3 

N/A 

Normal to mildly 
increased 

Moderately 
increased 

Severely 
increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category  Number (%) 60 (69.8) 17 (19.8) 6 (7.0) 3 (3.5) 

G1 ≥90 46 (53.5) 37 (43.0) 6 (7.0) 0 (0.0) 3 (3.5) 

G2 60-89 26 (30.2) 18 (20.9) 5 (5.8) 3 (3.5) 0 (0.0) 

G3a 45-59 5 (5.8) 3 (3.5) 2 (2.3) 0 (0.0) 0 (0.0) 

G3b 30-44 1 (1.2) 0 (0.0) 0 (0.0) 1 (1.2) 0 (0.0) 

G4 15-29 4 (4.7) 1 (1.2) 2 (2.3) 1 (1.2) 0 (0.0) 

G5 <15 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

G5d Dialysis 2 (2.3) 0 (0.0) 1 (1.2) 1 (1.2) 0 (0.0) 

Transplant 2 (2.3) 1 (1.2) 1 (1.2) 0 (0.0) 0 (0.0) 

N/A 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
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 Supplementary Table 3A: HbA1c (mmol/mol) among all patients with Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 64.7±19.1 1 63.9±18.5 1 68.3±21.2 0 66.3±21.1 0 

<0.001^ 

G2 60-89 57.1±14.5 2 55.9±13.6 1 59.4±15.6 1 63.4±17.5 0 

G3a 45-59 58.2±15.8 0 55.9±14.4 0 60.1±16.6 0 64.1±17.9 0 

G3b 30-44 59.2±15.0 0 57.1±14.4 0 59.9±15.3 0 62±15.4 0 

G4 15-29 59.6±14.6 0 55.4±12.7 0 61.7±16.1 0 60.9±14 0 

G5 <15 51.7±13.8 0 60.0 0 50.0 0 50.9±15.3 0 

p-value <0.001∞ Total 3 59.7±16.7 2 62.3±18.0 1 63.0±17.3 0 <0.001∂ 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc multiple 

comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc multiple comparison test 

for differences between albuminuria categories; missing – individuals for which a value is not available. 

Supplementary Table 3B: HbA1c (mmol/mol) among patients with Type 1 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 71.3±18.5 0 69.9±17.6 0 80±21.1 0 76.5±23.3 0 

<0.001^ 

G2 60-89 66.3±13.5 0 64.6±13.1 0 71.5±8.4 0 75.4±17.9 0 

G3a 45-59 69.5±16.9 0 63.7±12.7 0 69.3±17.5 0 78.1±19.6 0 

G3b 30-44 66.9±14.3 0 63.3±13.1 0 68.3±17.3 0 67.5±12.4 0 

G4 15-29 67.9±11.0 0 61±17 0 62±15.6 0 70.7±9.2 0 

G5 <15 n/a n/a n/a n/a n/a n/a n/a n/a 

p-value 0.005∞ Total 0 68.6±16.7 0 76.4±19.2 0 74.0±18.1 0 <0.001∂ 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc multiple 

comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc multiple comparison test 

for differences between albuminuria categories; missing – individuals for which a value is not available. 



6 
 

 

Supplementary Table 3C: HbA1c (mmol/mol) among patients with Type 2 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 60.3±18.3 1 59.5±18 1 63.4±19.1 0 61.3±18.3 0 

<0.001^ 

G2 60-89 55.6±14.1 2 54.4±13.2 1 58.2±15.5 1 60.9±16.5 0 

G3a 45-59 57.5±15.4 0 55.7±14.4 0 59.5±16.5 0 61.3±16.4 0 

G3b 30-44 58.5±14.9 0 56.8±14.4 0 59.3±15 0 60.6±15.9 0 

G4 15-29 59.0±14.8 0 55.3±12.7 0 61.9±16.5 0 58.9±14.1 0 

G5 <15 51.7±13.8 0 60.0 0 50.0 0 50.9±15.3 0 

p-value <0.001∞ Total 3 59.7±16.7 2 62.3±18.0 1 63.0±17.3 0 <0.001∂ 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc multiple 

comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc multiple comparison test 

for differences between albuminuria categories; missing – individuals for which a value is not available. 
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Supplementary Table 4A: Duration of Diabetes (years) among all patients with Diabetes Mellitus by stage of DKD 

*eGFR (mL/min/1.73m2); ∞ Kruskal-Wallis multiple comparison test with Dunn’s post hoc multiple comparison test for differences between eGFR categories; ^ Kruskal-

Wallis multiple comparison test with Dunn’s post hoc multiple comparison test for differences between stages of DKD as defined by eGFR category and degree of 

albuminuria; ∂ Kruskal-Wallis multiple comparison test with Dunn’s multiple comparison test for differences between albuminuria categories; missing – individuals for 

which a value is not available. 

Supplementary Table 4B: Duration of Diabetes (years) among patients with Type 1 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing 

G1 ≥90 12.8 (0-55.4) 7 12.4 (0-55.4) 5 13.9 (0.1-46.4) 1 18.1 (5-42.3) 1 

<0.001^ 

G2 60-89 21.3 (0.1-59.1) 1 20.7 (0.1-59.1) 1 31 (2.8-40.4) 0 24 (4.4-40.5) 0 

G3a 45-59 33.1 (0-53.1) 1 27.2 (0-48.3) 0 35.4 (7.5-51.3) 0 34.4 (17.9-53.1) 1 

G3b 30-44 28.6 (0-56.2) 0 24.2 (8.5-53.4) 0 26.4 (0-47.9) 0 34 (1.4-56.2) 0 

G4 15-29 33.7 (2.6-51.4) 0 46.3 (41.3-51.4) 0 43.3 (39.4-47.2) 0 29.3 (2.6-38.5) 0 

G5 <15 n/a 0 n/a n/a n/a n/a n/a n/a 

p-value <0.001∞ Total 9 13.5 (0-59.1) 6 19.4 (0-51.3) 1 22.9 (1.4-56.2) 2 <0.001∂ 

*eGFR (mL/min/1.73m2); ∞ Kruskal-Wallis multiple comparison test with Dunn’s post hoc multiple comparison test for differences between eGFR categories; ^ Kruskal-

Wallis multiple comparison test with Dunn’s post hoc multiple comparison test for differences between stages of DKD as defined by eGFR category and degree of 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing 

G1 ≥90 7.7 (0-55.4) 34 7.7 (0-55.4) 26 7.3 (0-46.4) 6 8.3 (0.4-42.3) 2 

<0.001^ 

G2 60-89 8 (0-59.1) 40 7.7 (0-59.1) 27 8.4 (0-40.4) 10 9.5 (0.1-40.5) 3 

G3a 45-59 9.8 (0-53.1) 16 9.3 (0-48.9) 7 10 (0-51.3) 7 11.5 (0-53.1) 2 

G3b 30-44 11.3 (0-56.2) 15 10.6 (0-53.4) 8 11.3 (0-52.2) 5 14.2 (0-56.2) 2 

G4 15-29 11.6 (0-51.4) 6 11 (0-51.4) 0 10 (0-47.7) 4 15.3 (1.3-38.5) 2 

G5 <15 13.9 (0.5-28.2) 1 11.6 0 21.1 0 13.9 (0.5-28.2) 1 

p-value <0.001∞ Total 112 8 (0-59.1) 68 8.7 (0-52.2) 32 12.3 (0-56.2) 12 <0.001∂ 
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albuminuria; ∂ Kruskal-Wallis multiple comparison test with Dunn’s multiple comparison test for differences between albuminuria categories; missing – individuals for 

which a value is not available. 

Supplementary Table 4C: Duration of Diabetes (years) among patients with Type 2 Diabetes Mellitus by stage of DKD 

*eGFR (mL/min/1.73m2); ∞ Kruskal-Wallis multiple comparison test with Dunn’s post hoc multiple comparison test for differences between eGFR categories; ^ Kruskal-

Wallis multiple comparison test with Dunn’s post hoc multiple comparison test for differences between stages of DKD as defined by eGFR category and degree of 

albuminuria; ∂ Kruskal-Wallis multiple comparison test with Dunn’s multiple comparison test for differences between albuminuria categories; missing – individuals for 

which a value is not available. 

 

 

 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing 

G1 ≥90 5.7 (0-43.1) 27 5.7 (0-43.1) 21 5.8 (0-27.7) 5 7.3 (0.4-31.7) 1 

<0.001^ 

G2 60-89 7.5 (0-46.2) 39 7.2 (0-46.2) 26 8.2 (0-35.6) 10 8.5 (0.1-29.8) 3 

G3a 45-59 8.6 (0-44.5) 15 8.5 (0-44.1) 7 8.8 (0-42.8) 7 9.4 (0-44.5) 1 

G3b 30-44 11 (0-52.2) 15 10.3 (0-33.1) 8 11 (0-52.2) 5 12.3 (0-27.4) 2 

G4 15-29 11 (0-47.7) 6 11 (0-39.7) 0 9 (0-47.7) 4 13.8 (1.3-37.1) 2 

G5 <15 13.9 (0.5-28.2) 1 11.6 0 21.1 0 13.9 (0.5-28.2) 1 

p-value <0.001∞ Total 103 7.1 (0-46.2) 62 8.2 (0-52.2) 31 9.6 (0-44.5) 10 <0.001∂ 
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Supplementary Table 5A: Age (years) of patients with Diabetes Mellitus by stage of DKD 

 

 

 

 

 

 

 

 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc multiple 

comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc multiple comparison test 

for differences between albuminuria categories; missing – individuals for which a value is not available. 

Supplementary Table 5B: Age (years) of patients with Type 1 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 36±12.3 0 36.2±12.2 0 34.9±13.3 0 36.7±9.8 0 

<0.001^ 

G2 60-89 52.3±14 0 52.9±13.9 0 55.2±14.1 0 42.1±10.3 0 

G3a 45-59 58.8±14.9 0 64.4±14.6 0 58.6±15.7 0 50.8±12 0 

G3b 30-44 60.1±14.3 0 69.6±10.1 0 63.2±14 0 52.1±12.8 0 

G4 15-29 53±15.7 0 66.4±3.7 0 68.9±6.2 0 46.5±14.5 0 

G5 <15 n/a 0 n/a n/a n/a n/a n/a n/a 

p-value <0.001∞ Overall 0 40.6±15 0 43.4±17.8 0 44.1±12.7 0 0.037∂ 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc multiple 

comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc multiple comparison test 

for differences between albuminuria categories; missing – individuals for which a value is not available. 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 46.3±14.1 0 45.7±14 0 48±14.5 0 50.5±14.7 0 

<0.001^ 

G2 60-89 64.3±11.8 0 63.8±11.7 0 66.6±11 0 62.2±14.2 0 

G3a 45-59 71.2±10.1 0 71.2±9.3 0 73±10.1 0 65.7±12.3 0 

G3b 30-44 74.5±10.2 0 75.2±8.5 0 76.6±9.3 0 68.4±12.7 0 

G4 15-29 75.7±11.9 0 80±7.2 0 77.1±10.1 0 71.2±14.8 0 

G5 <15 65.6±12.3 0 69.00 0 59.14 0 66±13.7 0 

p-value <0.001∞ Overall 0 56.8±16.6 0 64.4±16.2 0 63.6±15.3 0 <0.001∂ 
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Supplementary Table 5C: Age (years) of patients with Type 2 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 53.5±10.3 0 53.3±10.1 0 53.8±10.8 0 57.3±11.7 0 

<0.001^ 

G2 60-89 66.4±10 0 65.8±10 0 67.7±10 0 67.4±9.7 0 

G3a 45-59 72±9.2 0 71.5±9 0 73.9±9 0 68.7±10.1 0 

G3b 30-44 76±8.3 0 75.5±8.4 0 77.7±7.9 0 72.6±8 0 

G4 15-29 78±8.9 0 80.5±6.8 0 77.9±9.8 0 76±9.2 0 

G5 <15 65.6±12.3 0 69.00 0 59.14 0 66±13.7 0 

p-value <0.001∞ Overall 0 63±12.5 0 67.9±13 0 68.7±11.3 0 <0.001∂ 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc multiple 

comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc multiple comparison test 

for differences between albuminuria categories; missing – individuals for which a value is not available. 
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Supplementary Table 6A: Systolic Blood Pressure (mmHg) among all patients with Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 130±16 12 128±15 10 134±16 2 138±18 0 

<0.001^ 

G2 60-89 135±18 7 133±17 4 137±20 3 143±20 0 

G3a 45-59 136±18 8 133±17 4 139±18 2 142±18 2 

G3b 30-44 136±20 1 131±19 0 138±19 1 141±21 0 

G4 15-29 138±18 2 134±14 0 136±19 1 144±20 1 

G5 <15 125±17 0 132.0 0 118.0 0 125±19 0 

p-value <0.001∞ Total 30 131±16 18 137±18 9 142±20 3 <0.001∂ 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc multiple 

comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc multiple comparison test 

for differences between albuminuria categories; missing – individuals for which a value is not available. 

Supplementary Table 6B: Systolic Blood Pressure (mmHg) among patients with Type 1 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 127±14 7 126±14 6 128±15 1 136±16 0 

<0.001^ 

G2 60-89 132±16 0 130±15 0 136±22 0 141±12 0 

G3a 45-59 136±17 1 139±19 0 131±14 0 137±16 1 

G3b 30-44 138±21 0 134±19 0 136±17 0 142±27 0 

G4 15-29 141±22 1 143±13 0 135.0 1 142±26 0 

G5 <15 n/a 0 n/a n/a n/a n/a n/a n/a 

p-value <0.001∞ Total 9 127±15 6 131±16 2 139±19 1 <0.001∂ 
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*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc multiple 

comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc multiple comparison test 

for differences between albuminuria categories; missing – individuals for which a value is not available. 

Supplementary Table 6C: Systolic Blood Pressure (mmHg) among patients with Type 2 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 132±16 5 130±15 4 137±17 1 139±18 0 

<0.001^ 

G2 60-89 135±18 5 134±17 3 137±20 2 143±21 0 

G3a 45-59 136±18 7 133±17 4 139±18 2 143±18 1 

G3b 30-44 136±20 1 131±19 0 138±20 1 141±20 0 

G4 15-29 138±18 1 134±13 0 136±19 0 145±20 1 

G5 <15 125±17 0 132.0 0 118.0 0 125±19 0 

p-value <0.001∞ Total 19 132±17 11 138±19 6 142±20 2 <0.001∂ 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc multiple 

comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc multiple comparison test 

for differences between albuminuria categories; missing – individuals for which a value is not available. 
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Supplementary Table 7A: Diastolic Blood Pressure (mmHg) among all patients with Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 76±9 13 75±9 11 79±10 2 80±11 0 

<0.001^ 

G2 60-89 74±10 7 74±9 4 74±11 3 77±9 0 

G3a 45-59 72±9 8 71±9 4 73±10 2 75±11 2 

G3b 30-44 70±10 1 69±10 0 69±9 1 72±12 0 

G4 15-29 69±10 2 68±9 0 68±9 1 72±11 1 

G5 <15 67±11 0 83.0 0 62.0 0 66±11 0 

p-value <0.001∞ Total 31 74±9 19 74±11 9 75±11 3 0.153∂ 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc multiple 

comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc multiple comparison test 

for differences between albuminuria categories; missing – individuals for which a value is not available. 

Supplementary Table 7B: Diastolic Blood Pressure (mmHg) among patients with Type 1 Diabetes Mellitus by stage of DKD 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc multiple 

comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc multiple comparison test 

for differences between albuminuria categories; missing – individuals for which a value is not available. 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 75±9 7 75±8 6 78±9 1 79±11 0 

<0.001^ 

G2 60-89 73±9 0 72±9 0 73±9 0 81±6 0 

G3a 45-59 73±9 1 70±9 0 72±5 0 79±12 1 

G3b 30-44 73±10 0 73±7 0 70±10 0 75±12 0 

G4 15-29 75±10 1 71±4 0 74.0 1 76±12 0 

G5 <15 n/a 0 n/a n/a n/a n/a n/a n/a 

p-value 0.008∞ Total 9 74±9 6 76±9 2 78±10 1 <0.001∂ 
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Supplementary Table 7C: Diastolic Blood Pressure (mmHg) among patients with Type 2 Diabetes Mellitus by stage of DKD 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc multiple 

comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc multiple comparison test 

for differences between albuminuria categories; missing – individuals for which a value is not available. 

 

 

 

  

 

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 77±10 6 76±9 5 79±10 1 80±12 0 

<0.001^ 

G2 60-89 74±10 5 74±9 3 74±11 2 76±10 0 

G3a 45-59 72±10 7 71±9 4 73±10 2 74±10 1 

G3b 30-44 69±10 1 69±10 0 69±9 1 71±11 0 

G4 15-29 69±10 1 68±9 0 68±9 0 71±11 1 

G5 <15 67±11 0 83.0 0 62.0 0 66±11 0 

p-value <0.001∞ Total 20 74±10 12 74±11 6 74±11 2 0.756∂ 
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 Supplementary Table 8A: BMI (kg/m2) among all patients with Diabetes Mellitus by stage of DKD 

 

  

  

  

 

 

 

 

 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc multiple 

comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc multiple comparison test 

for differences between albuminuria categories; missing – individuals for which a value is not available. 

Supplementary Table 8B: BMI (kg/m2) among patients with Type 1 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 25.8±4.44 12 25.76±4.31 10 25.97±5.21 1 26.54±5.13 1 

0.015^ 

G2 60-89 26.49±4.42 24 26.61±4.37 21 25.81±3.51 2 26.29±5.94 1 

G3a 45-59 27.35±4.13 3 27.27±4.19 1 27.43±3.67 1 27.36±5 1 

G3b 30-44 29.36±5.68 4 26.59±2.48 0 31±6.1 1 29.5±6.49 3 

G4 15-29 26.97±4.86 1 25.86±0.66 0 28.7 1 27.02±5.64 0 

G5 <15 n/a 0 n/a n/a n/a n/a n/a n/a 

p-value <0.001∞ Overall 44 25.97±4.31 32 26.48±5.06 6 27.1±5.57 6 0.095∂ 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 29.54±6.69 39 29.23±6.54 27 31.04±7.37 9 29.56±5.87 3 

<0.001^ 

G2 60-89 30.76±5.95 36 30.66±5.8 21 31.06±6.29 10 30.9±6.68 5 

G3a 45-59 31.24±6 24 31.29±5.9 11 31.17±6.18 7 31.21±6.09 6 

G3b 30-44 31.09±5.71 9 29.97±4.79 2 31.8±6.28 4 31.85±5.83 3 

G4 15-29 31.23±5.53 10 31.68±5.2 1 30.45±4.43 5 31.61±6.64 4 

G5 <15 33.25±8.81 1 36.8 0 33.5 0 32.7±10.05 1 

p-value <0.001∞ Overall 119 30.03±6.17 62 31.16±6.52 35 31.07±6.36 22 <0.001∂ 
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 *eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc multiple 

comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc multiple comparison test 

for differences between albuminuria categories; missing – individuals for which a value is not available. 

Supplementary Table 8C: BMI (kg/m2) among patients with Type 2 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 32.31±6.75 27 32.1±6.69 17 33.37±7.05 8 31.04±5.7 2 

0.008^ 

G2 60-89 31.53±5.86 35 31.44±5.71 20 31.63±6.23 10 32.31±6.32 5 

G3a 45-59 31.56±6 21 31.57±5.87 10 31.45±6.25 6 31.96±6.05 5 

G3b 30-44 31.26±5.68 5 30.14±4.82 2 31.85±6.31 3 32.43±5.54 0 

G4 15-29 31.76±5.41 9 32.13±5.09 1 30.7±4.35 4 32.55±6.56 4 

G5 <15 33.25±8.81 1 36.8 0 33.5 0 32.7±10.05 1 

p-value 0.022∞ Total 98 31.62±6.05 50 32±6.39 31 32.15±6.14 17 0.018∂ 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc multiple 

comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc multiple comparison test 

for differences between albuminuria categories; missing – individuals for which a value is not available. 
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Supplementary Table 9A: Serum total cholesterol (mmol/mol) among all patients with Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing 

G1 ≥90 4.4 (1.4-13.9) 15 4.4 (1.4-10.5) 12 4.3 (1.7-13.9) 2 4.7 (1.8-9.4) 1 

<0.001^ 

G2 60-89 3.9 (1.5-10.1) 4 3.9 (1.6-10.1) 4 3.9 (1.5-8.2) 0 4 (1.8-7.8) 0 

G3a 45-59 3.8 (1.7-11.4) 4 3.8 (1.8-8.2) 0 3.7 (1.7-11.4) 3 4.1 (1.9-6.9) 1 

G3b 30-44 3.8 (2-8.4) 2 3.8 (2.2-7.2) 0 3.8 (2.2-8.2) 0 3.9 (2-8.4) 2 

G4 15-29 3.8 (1.9-7.6) 0 3.6 (2.5-6.5) 0 3.9 (2.4-7.3) 0 3.9 (1.9-7.6) 0 

G5 <15 4.3 (3-15.5) 0 3.0 0 5.2 0 4.3 (3-15.5) 0 

p-value <0.001∞ Total 25 4.1 (1.4-10.5) 16 4 (1.5-13.9) 5 4 (1.8-15.5) 4 0.001∂ 

*eGFR (mL/min/1.73m2); ∞ Kruskal-Wallis multiple comparison test with Dunn’s post hoc multiple comparison test for differences between eGFR 

categories; ^ Kruskal-Wallis multiple comparison test with Dunn’s post hoc multiple comparison test for differences between stages of DKD as defined by 

eGFR category and degree of albuminuria; ∂ Kruskal-Wallis multiple comparison test with Dunn’s multiple comparison test for differences between 

albuminuria categories; missing – individuals for which a value is not available. 

Supplementary Table 9B: Serum total cholesterol (mmol/mol) among patients with Type 1 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing 

G1 ≥90 4.6 (2.5-9.9) 12 4.6 (2.5-9) 10 4.8 (2.9-9.9) 2 5.3 (3.4-8.9) 0 

0.001^ 

G2 60-89 4.4 (2.4-8.2) 1 4.4 (2.5-8.2) 1 4.5 (2.4-7.1) 0 5.3 (3.5-7.8) 0 

G3a 45-59 4.5 (2.5-7.9) 2 3.9 (2.5-7.9) 0 4.4 (2.5-5.6) 1 5.4 (3.4-6.3) 1 

G3b 30-44 4.4 (2.2-8.4) 0 4.7 (2.2-6.5) 0 4.1 (3.1-4.9) 0 4.5 (3.1-8.4) 0 

G4 15-29 4.8 (2.6-6.6) 0 3.1 (2.6-3.6) 0 5.3 (4.8-5.7) 0 5.7 (3.4-6.6) 0 

G5 <15 n/a 0 n/a n/a n/a n/a n/a n/a 

p-value 0.041∞ Total 15 4.6 (2.2-9) 11 4.6 (2.4-9.9) 3 5.1 (3.1-8.9) 1 0.025∂ 
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*eGFR (mL/min/1.73m2); ∞ Kruskal-Wallis multiple comparison test with Dunn’s post hoc multiple comparison test for differences between eGFR 

categories; ^ Kruskal-Wallis multiple comparison test with Dunn’s post hoc multiple comparison test for differences between stages of DKD as defined by 

eGFR category and degree of albuminuria; ∂ Kruskal-Wallis multiple comparison test with Dunn’s multiple comparison test for differences between 

albuminuria categories; missing – individuals for which a value is not available. 

 

Supplementary Table 9C: Serum total cholesterol (mmol/mol) among patients with Type 2 Diabetes Mellitus by stage of DKD 

*eGFR (mL/min/1.73m2); ∞ Kruskal-Wallis multiple comparison test with Dunn’s post hoc multiple comparison test for differences between eGFR 

categories; ^ Kruskal-Wallis multiple comparison test with Dunn’s post hoc multiple comparison test for differences between stages of DKD as defined by 

eGFR category and degree of albuminuria; ∂ Kruskal-Wallis multiple comparison test with Dunn’s multiple comparison test for differences between 

albuminuria categories; missing – individuals for which a value is not available. 

 

  

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing 

G1 ≥90 4.2 (1.4-9.6) 3 4.2 (1.4-8.9) 2 4.2 (1.7-9.6) 0 4.4 (1.8-9.4) 1 

<0.001^ 

G2 60-89 3.9 (1.5-10.1) 3 3.9 (1.6-10.1) 3 3.9 (1.5-8.2) 0 3.8 (1.8-6.9) 0 

G3a 45-59 3.8 (1.7-8.2) 2 3.8 (1.8-8.2) 0 3.7 (1.7-6.8) 2 3.9 (1.9-6.9) 0 

G3b 30-44 3.7 (2-8.2) 2 3.7 (2.2-7.2) 0 3.7 (2.2-8.2) 0 3.8 (2-8) 2 

G4 15-29 3.8 (1.9-7.6) 0 3.8 (2.5-6.5) 0 3.9 (2.4-7.3) 0 3.8 (1.9-7.6) 0 

G5 <15 4.3 (3-15.5) 0 3.0 0 5.2 0 4.3 (3-15.5) 0 

p-value <0.001∞ Total 10 4 (1.4-10.1) 5 3.9 (1.5-9.6) 2 3.9 (1.8-15.5) 3 0.069∂ 
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 Supplementary Table 10A: Serum HDL-C (mmol/mol) among all patients with Diabetes Mellitus by stage of DKD 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc 

multiple comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc 

multiple comparison test for differences between albuminuria categories; missing – individuals for which a value is not available. 

 

 

 

 

 

 

 

 

 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing 

G1 ≥90 1.3 (0.4-4.2) 27 1.4 (0.5-4) 22 1.2 (0.4-4.2) 4 1.1 (0.6-2.7) 1 

<0.001^ 

G2 60-89 1.2 (0.3-3.8) 6 1.2 (0.4-3.5) 4 1.2 (0.3-3.8) 1 1.2 (0.6-2.7) 1 

G3a 45-59 1.2 (0.3-4.4) 5 1.2 (0.4-4.4) 1 1.2 (0.3-2.8) 3 1.1 (0.6-2.4) 1 

G3b 30-44 1.1 (0.5-3.7) 3 1.2 (0.5-2.5) 0 1.1 (0.5-2.8) 0 1.1 (0.5-3.7) 3 

G4 15-29 1.1 (0.5-3) 1 1.1 (0.5-2.6) 0 1.1 (0.6-2.6) 1 1.1 (0.6-3) 0 

G5 <15 1.1 (0.8-2.5) 0 1.0 0 2.5 0 1.1 (0.8-1.4) 0 

p-value <0.001∞ Total 42 1.3 (0.4-4.4) 27 1.2 (0.3-4.2) 9 1.1 (0.5-3.7) 6 <0.001∂ 
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Supplementary Table 10B: Serum HDL-C (mmol/mol) among patients with Type 1 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing 

G1 ≥90 1.6 (0.5-4.2) 19 1.6 (0.6-4) 16 1.6 (0.5-4.2) 3 1.7 (0.6-2.7) 0 

0.21^ 

G2 60-89 1.7 (0.5-3.8) 2 1.7 (0.5-3.1) 1 2 (0.6-3.8) 0 1.6 (1-2.7) 1 

G3a 45-59 1.6 (0.7-4.4) 2 1.6 (0.8-4.4) 0 1.4 (0.7-2.8) 1 1.6 (0.9-2.4) 1 

G3b 30-44 1.5 (0.6-3.7) 1 1.7 (0.6-1.8) 0 1.6 (0.6-2.6) 0 1.2 (0.9-3.7) 1 

G4 15-29 1.2 (0.9-2.3) 0 1.2 (1.1-1.3) 0 1.5 (1.1-1.8) 0 1.2 (0.9-2.3) 0 

G5 <15 n/a 0 n/a n/a n/a n/a n/a n/a 

p-value 0.02∞ Total 24 1.6 (0.5-4.4) 17 1.6 (0.5-4.2) 4 1.5 (0.6-3.7) 3 0.04∂ 

  

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc 

multiple comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc 

multiple comparison test for differences between albuminuria categories; missing – individuals for which a value is not available. 
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Supplementary Table 10C: Serum HDL-C (mmol/mol) among patients with Type 2 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing Median (Min- Max) Missing 

G1 ≥90 1.1 (0.4-2.8) 8 1.2 (0.5-2.8) 6 1.1 (0.4-2.6) 1 1.1 (0.7-2.2) 1 

<0.001^ 

G2 60-89 1.2 (0.3-3.5) 3 1.2 (0.4-3.5) 3 1.1 (0.3-3.1) 0 1.1 (0.6-2.5) 0 

G3a 45-59 1.2 (0.4-2.8) 3 1.2 (0.4-2.8) 1 1.2 (0.4-2.5) 2 1 (0.6-1.5) 0 

G3b 30-44 1.1 (0.5-2.8) 2 1.2 (0.5-2.5) 0 1.1 (0.5-2.8) 0 1.1 (0.5-2.1) 2 

G4 15-29 1.1 (0.5-3) 1 1 (0.5-2.6) 0 1.1 (0.6-2.6) 1 1.1 (0.6-3) 0 

G5 <15 1.1 (0.8-2.5) 0 1.0 0 2.5 0 1.1 (0.8-1.4) 0 

p-value 0.006∞ Total 17 1.2 (0.4-3.5) 10 1.1 (0.3-3.1) 4 1.1 (0.5-3) 3 <0.001∂ 

 *eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc 

multiple comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc 

multiple comparison test for differences between albuminuria categories; missing – individuals for which a value is not available. 
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Supplementary Table 11A: Absolute change in renal function (mL/min/1.73m2) among all patients with Diabetes Mellitus by stage of DKD 

 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc 

multiple comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc 

multiple comparison test for differences between albuminuria categories; missing – individuals for which a value is not available. 

Rate of change in renal function was calculated based on 18 (2-416) individual CKD-EPI values.   

 

 

 

 

 

 

 

 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category  Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 -0.97±1.58 239 -0.97±1.51 187 -0.88±1.94 42 -1.35±1.28 10 

<0.001^ 

G2 60-89 -1.8±1.98 174 -1.7±1.86 124 -1.86±2.05 38 -2.86±2.76 12 

G3a 45-59 -2.78±2.37 64 -2.66±2.08 33 -2.6±2.46 27 -3.85±3.15 4 

G3b 30-44 -3.35±2.56 61 -3.45±2.69 25 -3.21±2.31 29 -3.45±2.78 7 

G4 15-29 -4.45±3.56 32 -4.25±3.46 11 -3.81±2.6 13 -5.13±4.23 8 

G5 <15 -4.84±3.26 0 -3.71 0 -1.95 0 -5.35±3.46 0 

p-value <0.001∞ Total 570 -1.56±1.95 380 -1.99±2.34 149 -3.33±-2.44 41 <0.001∂ 
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Supplementary Table 11B: Absolute change in renal function (mL/min/1.73m2) among patients with Type 1 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category  Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 -0.89±1.62 98 -0.9±1.55 91 -0.68±1.95 4 -1.65±1.62 3 

<0.001^ 

G2 60-89 -1.92±2.08 24 -1.7±1.88 21 -2.03±2.61 2 -3.76±2.16 1 

G3a 45-59 -1.91±1.75 3 -1.77±1.09 1 -2.16±1.8 1 -1.84±2.57 1 

G3b 30-44 -3.47±3.42 2 -4.58±6.18 1 -3±2.18 1 -3.35±2.74 0 

G4 15-29 -5.14±4.59 1 -0.61±1.47 0 -2.65±1.71 0 -6.9±4.61 1 

G5 <15 n/a 0 n/a n/a n/a n/a n/a n/a 

p-value <0.001∞ Total 128 -1.12±1.76 114 -1.25±2.22 8 -3.26±3.04 6 <0.001∂ 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc 

multiple comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc 

multiple comparison test for differences between albuminuria categories; missing – individuals for which a value is not available. 
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Supplementary Table 11C: Absolute change in renal function (mL/min/1.73m2) among patients with Type 2 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category  Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 -1±1.48 137 -1.01±1.38 93 -0.91±1.9 37 -1.19±1.07 7 

0.008^ 

G2 60-89 -1.77±1.89 148 -1.67±1.8 103 -1.89±1.95 34 -2.47±2.49 11 

G3a 45-59 -2.84±2.41 61 -2.71±2.12 32 -2.63±2.51 26 -4.23±3.13 3 

G3b 30-44 -3.35±2.46 59 -3.39±2.43 24 -3.23±2.33 28 -3.55±2.8 7 

G4 15-29 -4.36±3.49 31 -4.49±3.48 11 -3.89±2.7 13 -4.72±4.15 7 

G5 <15 -4.84±3.26 0 -3.71 0 -1.95 0 -5.35±3.46 0 

p-value <0.001∞ Total 436 -1.71±1.95 263 -2.13±2.33 138 -3.31±3.13 35 <0.001∂ 

 *eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc 

multiple comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc 

multiple comparison test for differences between albuminuria categories; missing – individuals for which a value is not available. 
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Supplementary Table 11D: Absolute change in renal function (mL/min/1.73m2) among patients with Other types of Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category  Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 -1.45±2.67 4 -1.21±2.69 3 -3.09±2.11 1 n/a n/a 

0.022^ 

G2 60-89 -2.67±4.41 2 -2.91±3.42 0 2.63±2.45 2 -6.53±7.28 0 

G3a 45-59 -2.36±1.8 0 -2.12±1.85 0 -2.73±2.37 0 n/a n/a 

G3b 30-44 0.1 0 n/a n/a n/a n/a 0.1 0 

G4 15-29 -4.73±2.43 0 -3.8 0 -3.48±1.29 0 -8.2 0 

G5 <15 n/a 0 n/a n/a n/a n/a n/a n/a 

p-value 0.202∞ Total 6 -1.85±2.96 3 -1.67±3.18 3 -5.54±6.07 0 0.053∂ 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc 

multiple comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc 

multiple comparison test for differences between albuminuria categories; missing – individuals for which a value is not available. 
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Supplementary Table 12A: Percent change in renal function (% change/year) among all patients with Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category  Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 -1.05±2.08 239 -1.06±1.86 187 -0.88±2.97 42 -1.44±1.38 10 

<0.001^ 

G2 60-89 -2.32±2.79 174 -2.18±2.65 124 -2.43±2.93 38 -3.66±3.56 12 

G3a 45-59 -4.19±4.14 64 -4.08±3.28 33 -3.77±5 27 -5.88±4.91 4 

G3b 30-44 -6.27±4.82 61 -6.29±5.14 25 -6.2±4.54 29 -6.41±4.83 7 

G4 15-29 -10.36±6.67 32 -9.66±6.68 11 -9.35±4.98 13 -11.7±7.75 8 

G5 <15 -16.39±8.83 0 -10.02 0 -8.43 0 -18.19±9.04 0 

p-value <0.001∞ Overall 570 -2.13±3.08 380 -3.12±4.37 149 -5.91±6.16 41 <0.001∂ 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc 

multiple comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc 

multiple comparison test for differences between albuminuria categories; missing – individuals for which a value is not available. 

Rate of change in renal function was calculated based on 18 (2-416) individual CKD-EPI values.   
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Supplementary Table 12B: Percent change in renal function (% change/year) among patients with Type 1 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category  Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 -0.93±2.07 98 -0.96±1.97 91 -0.64±2.66 4 -1.51±1.73 3 

<0.001^ 

G2 60-89 -2.38±2.47 24 -2.08±2.22 21 -2.61±2.96 2 -4.82±2.65 1 

G3a 45-59 -2.86±2.55 3 -2.82±1.77 1 -3.45±3.13 1 -2.25±3 1 

G3b 30-44 -6.05±5.51 2 -8.09±8.65 1 -5.35±4.42 1 -5.71±4.81 0 

G4 15-29 -12.4±8.03 1 -1.9±5.91 0 -8.58±3.59 0 -15.97±6.65 1 

G5 <15 n/a 0 n/a n/a n/a n/a n/a n/a 

p-value <0.001∞ Overall 128 -1.3±2.3 114 -1.72±3.37 8 -5.2±5.74 6 <0.001∂ 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc 

multiple comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc 

multiple comparison test for differences between albuminuria categories; missing – individuals for which a value is not available. 

Supplementary Table 12C: Percent change in renal function (% change/year) among patients with Type 2 Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category  Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 -1.11±2.04 137 -1.13±1.72 93 -0.93±3.11 37 -1.4±1.2 7 

<0.001^ 

G2 60-89 -2.29±2.66 148 -2.16±2.56 103 -2.51±2.79 34 -3.14±3.23 11 

G3a 45-59 -4.28±4.23 61 -4.15±3.34 32 -3.78±5.14 26 -6.56±4.93 3 

G3b 30-44 -6.33±4.73 59 -6.19±4.94 24 -6.28±4.56 28 -6.75±4.74 7 

G4 15-29 -10.14±6.62 31 -10.14±6.61 11 -9.41±5.19 13 -10.83±7.83 7 

G5 <15 -16.39±8.83 0 -10.02 0 -8.43 0 -18.19±9.04 0 

p-value <0.001∞ Overall 436 -2.41±3.21 263 -3.38±4.45 138 -6.06±6.22 35 <0.001∂ 
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*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc 

multiple comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc 

multiple comparison test for differences between albuminuria categories; missing – individuals for which a value is not available. 

Supplementary Table 12D: Percent change in renal function (% change/year) among patients with Other types of Diabetes Mellitus by stage of DKD 

  

Degree of Albuminuria (uACR) 

p-value 

A1 A2 A3 

Normal to mildly increased Moderately increased Severely increased 

<3mg/mmol 3-29mg/mmol ≥30mg/mmol 

eGFR* Category  Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing Mean ± SD Missing 

G1 ≥90 -1.51±2.76 4 -1.22±2.75 3 -3.46±2.19 1 n/a n/a 

0.001^ 

G2 60-89 -3.62±7.61 2 -4.31±6.73 0 5.4±5.49 2 -8.51±9.41 0 

G3a 45-59 -3.82±2.94 0 -3.39±3.01 0 -4.47±3.86 0 n/a n/a 

G3b 30-44 2.4 0 n/a n/a n/a n/a 2.4 0 

G4 15-29 -10.44±2.51 0 -10.0 0 -8.92±1.26 0 -14.0 0 

G5 <15 n/a 0 n/a n/a n/a n/a n/a n/a 

p-value 0.008∞ Overall 6 -2.49±4.69 3 -2.32±5.86 3 -7.43±8.93 0 0.128∂ 

*eGFR (mL/min/1.73m2); ∞ANOVA with Tukey’s post hoc multiple comparison test for differences between eGFR categories; ^ANOVA with Tukey’s post hoc 

multiple comparison test for differences between stages of DKD as defined by eGFR category and degree of albuminuria; ∂ANOVA with Tukey’s post hoc 

multiple comparison test for differences between albuminuria categories; missing – individuals for which a value is not available. 
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Supplementary Table 13: Prevalence of low, intermediate and high 5-year risk of ESRD (based on the Kidney Failure Risk Equation (KFRE)) among patients with Diabetes Mellitus and 

eGFR <60mL/min/1.73m2. 

Low risk: 0-5%; Intermediate risk: 5-15%; High risk: 15%.  

  

Stage All Diabetes Mellitus Type 1 Diabetes Mellitus Type 2 Diabetes Mellitus Other Diabetes Mellitus 

of 
DKD Low  Intermediate High Low Intermediate High Low Intermediate High Low Intermediate High 

G3aA1 100.0% (287/287) 0.0% (0/287) 0.0% (0/287) 100.0% (13/13) 0.0% (0/13) 0.0% (0/13) 100.0% (271/271) 0.0% (0/271) 0.0% (0/271) 100.0% (3/3) 0.0% (0/3) 0.0% (0/3) 

G3aA2 100.0% (167/167) 0.0% (0/167) 0.0% (0/167) 100.0% (10/10) 0.0% (0/10) 0.0% (0/10) 100.0% (155/155) 0.0% (0/155) 0.0% (0/155) 100.0% (2/2) 0.0% (0/2) 0.0% (0/2) 

G3aA3 74.5% (41/55) 23.6% (13/55) 1.8% (1/55) 44.4% (4/9) 55.6% (5/9) 0.0% (0/9) 80.4% (37/46) 17.4% (8/46) 2.2% (1/46) N/A N/A N/A 

G3bA1 97.3% (145/149) 2.7% (4/149) 0.0% (0/149) 85.7% (6/7) 14.3% (1/7) 0.0% (0/7) 97.9% (139/142) 2.1% (3/142) 0.0% (0/142) N/A N/A N/A 

G3bA2 72.2% (117/162) 
27.2% 
(44/162) 0.6% (1/162) 58.3% (7/12) 33.3% (4/12) 8.3% (1/12) 73.3% (110/150) 

26.7% 
(40/150) 0.0% (0/150) N/A N/A N/A 

G3bA3 5.5% (4/73) 58.9% (43/73) 
35.6% 
(26/73) 0.0% (0/13) 38.5% (5/13) 

61.5% 
(8/13) 6.8% (4/59) 62.7% (37/59) 

30.5% 
(18/59) 0.0% (0/1) 100.0% (1/1) 0.0% (0/1) 

G4A1 28.3% (13/46) 60.9% (28/46) 10.9% (5/46) 0.0% (0/2) 50.0% (1/2) 50.0% (1/2) 27.9% (12/43) 62.8% (27/43) 9.3% (4/43) 100.0% (1/1) 0.0% (0/1) 0.0% (0/1) 

G4A2 1.8% (1/57) 42.1% (24/57) 
56.1% 
(32/57) 0.0% (0/2) 0.0% (0/2) 

100.0% 
(2/2) 1.9% (1/53) 43.4% (23/53) 

54.7% 
(29/53) 0.0% (0/2) 50.0% (1/2) 50.0% (1/2) 

G4A3 0.0% (0/59) 0.0% (0/59) 
100.0% 
(59/59) 0.0% (0/9) 0.0% (0/9) 

100.0% 
(9/9) 0.0% (0/49) 0.0% (0/49) 

100.0% 
(49/49) 0.0% (0/1) 0.0% (0/1) 

100.0% 
(1/1) 

G5A1 0.0% (0/1) 0.0% (0/1) 100.0% (1/1) N/A N/A N/A 0.0% (0/1) 0.0% (0/1) 100.0% (1/1) N/A N/A N/A 

G5A2 0.0% (0/1) 0.0% (0/1) 100.0% (1/1) N/A N/A N/A 0.0% (0/1) 0.0% (0/1) 100.0% (1/1) N/A N/A N/A 

G5A3 0.0% (0/8) 0.0% (0/8) 100.0% (8/8) N/A N/A N/A 0.0% (0/8) 0.0% (0/8) 100.0% (8/8) N/A N/A N/A 

Total 72.8% (775/1065) 
14.6% 
(156/1065) 

12.6% 
(134/1065) 51.9% (40/77) 20.8% (16/77) 

27.3% 
(21/77) 74.5% (729/978) 

14.1% 
(138/978) 

11.4% 
(111/978) 60% (6/10) 20% (2/10) 20% (2/10) 
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 Supplementary Table 14A: Multiple linear regression model with rate of change of eGFR (% change eGFR/year) as a response variable for T1DM 

R-sq (adj): R-squared (adjusted),  uACR: urine albumin:creatinine ratio, HbA1c: glycated haemoglobin, eGFR: estimated glomerular filtration rate, ALP: alkaline phosphatase, ALT: alanine 

aminotransferase, Cholesterol: Total Cholesterol, HDL-C: high density lipoprotein, Free T4: Thyroxine, TSH: thyroid stimulating hormone, BMI: body mass index, SBP: systolic blood 

pressure, DBP: diastolic blood pressure, DM: diabetes mellitus, ACEi/ARB: angiotensin converting enzyme inhibitor/angiotensin receptor blocker, Adj SD: adjusted standard deviation. 

% Change in eGFR/year Multivariate Model 1 Multivariate Model 2 Multivariate Model 3 Multivariate Model 4 

Values Available 876/1018 (86.05%) 871/1018 (85.56%) 712/1018 (69.94%) 710/1018 (69.74%) 

R-sq(adj) 11.41% 6.16% 11.72% 20.07% 

Variable Coeff 95% CI p-value Coeff 95% CI 
p-

value Coeff 95% CI p-value Coeff 95% CI p-value 

Constant -3.69 (-5.43, -1.96) <0.001 0.17 (-1.86, 2.2) 0.868 -0.71 (-1.52, 0.11) 0.088 -1.41 (-3.49, 0.67) 0.185 

LN uACR (mg/mmol) -0.55 (-0.67, -0.43) <0.001 

  

  

-0.61 (-0.74, -0.47) <0.001 

HbA1c (mmol/mol) 0.02 (0.01, 0.03) 0.001 0.02 (0, 0.03) 0.009 

Baseline eGFR (per 
10ml/min/1.73m2) 0.10 (0.02, 0.18) 0.014 

  

ALP (U/L) 0.00 (-0.01, 0.01) 0.974 

ALT (U/L) 0.00 (-0.01, 0.02) 0.587 

Cholesterol (mmol/L) -0.09 (-0.27, 0.09) 0.335 

HDL-C (mmol/L) 0.29 (-0.06, 0.64) 0.105 

Free T4 (pmol/L) -0.01 (-0.07, 0.05) 0.699 

TSH (mIU/L) 0.04 (-0.05, 0.12) 0.401 

Age (per 10 years) 

  

-0.04 (-0.18, 0.1) 0.555 

LN Duration of DM (years) 0.06 (-0.09, 0.21) 0.428 

BMI (Kg/m2) 0.01 (-0.04, 0.05) 0.808 

SBP (per 10 mmHg) -0.22 (-0.37, -0.07) 0.005 -0.21 (-0.37, -0.06) 0.006 

DBP (per 10 mmHg) 0.16 (-0.09, 0.42) 0.206 0.28 (0.03, 0.53) 0.029 

No. of Antihypertensives -0.73 (-1.04, -0.42) <0.001 -0.59 (-0.9, -0.28) <0.001 

Male -0.05 (-0.41, 0.32) 0.807 

  Non-caucasian 1.56 (-0.79, 3.91) 0.193 

ACE/ARB 0.44 (-0.17, 1.04) 0.159 0.94 (0.34, 1.54) 0.002 

Adj SD BMI 

  

-0.31 (-0.51, -0.12) 0.001 -0.38 (-0.56, -0.2) <0.001 

Adj SD SBP -0.11 (-0.17, -0.05) <0.001 

  

Adj SD DBP 0.06 (-0.05, 0.17) 0.308 

Adj SD HbA1c 0.01 (-0.02, 0.05) 0.401 

LN Adj SD ACR -0.33 (-0.45, -0.21) <0.001 

Adj SD Cholesterol -0.91 (-1.53, -0.29) 0.004 -0.61 (-1.2, -0.01) 0.046 

Adj SD HDL-C 2.72 (0.78, 4.66) 0.006 2.35 (0.49, 4.2) 0.013 
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Multivariate model 1 – relevant biochemical and urinary indices, multivariate model 2- relevant clinical indices, multivariate model 3 – variability indices, multivariate model 4- stepwise 

regression using relevant biochemical, urinary, clinical and variability indices. 
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Supplementary Table 14B: Multiple linear regression model with rate of change of eGFR (% change eGFR/year) as a response variable for T2DM 

R-sq (adj): R-squared (adjusted),  uACR: urine albumin:creatinine ratio, HbA1c: glycated haemoglobin, eGFR: estimated glomerular filtration rate, ALP: alkaline phosphatase, ALT: alanine 

aminotransferase, Cholesterol: Total Cholesterol, HDL-C: high density lipoprotein, Free T4: Thyroxine, TSH: thyroid stimulating hormone, BMI: body mass index, SBP: systolic blood 

pressure, DBP: diastolic blood pressure, DM: diabetes mellitus, ACEi/ARB: angiotensin converting enzyme inhibitor/angiotensin receptor blocker, Adj SD: adjusted standard deviation. 

Multivariate model 1 – relevant biochemical and urinary indices, multivariate model 2- relevant clinical indices, multivariate model 3 – variability indices, multivariate model 4- stepwise 

regression using relevant biochemical, urinary, clinical and variability indices. 

% Change in eGFR/year Multivariate Model 1 Multivariate Model 2 Multivariate Model 3 Multivariate Model 4 

Values Available 2901/3367 (86.16%) 2791/3367 (82.89%) 2175/3367 (64.6%) 2151/3367 (63.88%) 

R-sq(adj) 11.45% 9.84% 8.84% 16.07% 

Variable Coeff 95% CI p-value Coeff 95% CI p-value Coeff 95% CI p-value Coeff 95% CI p-value 

Constant -4.46 (-5.67, -3.25) <0.001 -1 (-2.64, 0.64) 0.231 -2.01 (-2.59, -1.44) <0.001 -2.72 (-4.57, -0.86) 0.004 

LN uACR (mg/mmol) -0.53 (-0.62, -0.45) <0.001 

  

  

-0.25 (-0.39, -0.12) <0.001 

HbA1c (mmol/mol) 0.01 (0, 0.02) 0.025 0.01 (0, 0.02) 0.022 

Baseline eGFR (per 
10ml/min/1.73m2) 0.22 (0.15, 0.28) <0.001   

ALP (U/L) -0.01 (-0.01, -0.01) <0.001 -0.01 (-0.01, 0) 0.001 

ALT (U/L) 0.01 (0.01, 0.02) <0.001 

  Cholesterol (mmol/L) -0.03 (-0.16, 0.09) 0.592 

HDL-C (mmol/L) 0.84 (0.49, 1.19) <0.001 0.72 (0.32, 1.13) <0.001 

Free T4 (pmol/L) -0.04 (-0.08, 0.01) 0.137   

TSH (mIU/L) -0.10 (-0.16, -0.05) <0.001 -0.07 (-0.13, -0.02) 0.009 

Age (per 10 years) 

  

-0.43 (-0.56, -0.3) <0.001 -0.41 (-0.55, -0.27) <0.001 

LN Duration of DM (years) -0.02 (-0.09, 0.06) 0.64 

  

BMI (Kg/m2) -0.01 (-0.03, 0.01) 0.244 

SBP (per 10 mmHg) -0.11 (-0.2, -0.02) 0.012 

DBP (per 10 mmHg) 0.43 (0.27, 0.59) <0.001 0.37 (0.21, 0.53) <0.001 

No. of Antihypertensives -0.52 (-0.64, -0.39) <0.001 -0.34 (-0.48, -0.2) <0.001 

Male 0.23 (-0.03, 0.5) 0.081 0.33 (0.02, 0.64) 0.036 

Non-caucasian -0.43 (-1.49, 0.63) 0.43   

ACE/ARB 0.65 (0.31, 0.99) <0.001 0.46 (0.07, 0.84) 0.020 

Adj SD BMI 

  

0.08 (-0.06, 0.23) 0.249       

Adj SD SBP -0.08 (-0.11, -0.04) <0.001 -0.03 (-0.06, 0.01) 0.121 

Adj SD DBP -0.03 (-0.1, 0.04) 0.427   

Adj SD HbA1c -0.01 (-0.03, 0.02) 0.492 -0.03 (-0.05, 0) 0.019 

LN Adj SD ACR -0.52 (-0.61, -0.43) <0.001 -0.23 (-0.35, -0.11) <0.001 

Adj SD Cholesterol -0.05 (-0.47, 0.36) 0.805 -0.35 (-0.75, 0.06) 0.091 

Adj SD HDL 0.79 (-1.21, 2.79) 0.437   
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