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Background: Chronic kidney disease (CKD) is one of the most common microvascular
complications of diabetes mellitus (DM) and it is a major health burden worldwide. Despite
the increasing trend of microvascular complications in developing countries, there is limited
evidence on predictors of CKD among diabetic patients in Ethiopia. Therefore, this study
was aimed to assess the incidence and predictors of CKD among DM patients.

Methods: A retrospective follow-up study was conducted among type 1 and type 2 DM
patients in Southwest Ethiopia. A total of 437 newly-diagnosed diabetes patients were
selected using a simple random sampling technique. Data were extracted from patients’
medical records. Cox proportional hazard model was fitted and a 95% confidence interval
was used to select significant variables.

Results: Overall, 15.56% of patients developed CKD, with an incidence rate of 2.29 per
1,000 person-month (PM) (95% CI=1.79-2.93). Female sex (AHR=0.51, 95% CI=0.27—
0.94) was found to be a protective factor of CKD, while positive proteinuria (AHR=2.85,
95% CI=1.48-5.55), having hypertension (HTN) (AHR=2.31, 95% CI=1.03-5.56), and high-
density lipoprotein cholesterol (HDL-C) <40 mg/dL (AHR=3.19, 95% CI=1.73-5.98) were
significant predictors of CKD.

Conclusion: CKD among DM patients continues to be a significant public health problem in
health-care settings of Ethiopia. The current study found being female was protective, while
positive proteinuria, HTN, and HDL-C <40 mg/dL were risk factors for CKD. We recommend
health professionals to give more attention to DM patients with the identified risk factors.
Keywords: incidence, chronic kidney disease, predictors, diabetes mellitus

Introduction
Diabetes mellitus (DM) is the most prevalent metabolic syndrome characterized by
high levels of plasma glucose.! Globally, there is a 463 million (9.3%) prevalence
of DM and it is projected to increase to 700.2 million by 2045 according to the
2019th International Diabetic Federation (IDF).? The prevalence of DM in Ethiopia
was reported to be 4.3%.> The clinical importance of DM is largely due to its
association with the risk of CKD,? in which 30% of type 1 DM (T1DM) and 40%
of type 2 DM (T2DM) patients develop CKD throughout their life.*

Due to its complexity, the pathophysiology of CKD among DM patients is still
not fully explained.” However, DM is assumed to cause CKD through renal
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hyperfunction due to excess glucose filtration. This will
cause a blockage of tiny blood vessels of nephrons. Hence,
renal injury due to blood insufficiency from clotting and
progressive damage of nephrons due to deposition of end
products of glucose on the basement membrane causes
CKD.® CKD is the major microvascular complication of
DM which is characterized by persistent albuminuria, ele-
vated blood pressure, and progressive decline of kidney
function. The kidney disease improving global outcome
classified CKD into five stages based on the glomerular
filtration rate (GFR), of which stage V is the most severe
form and it needs renal replacement therapy (RRT).” Death
due to kidney disease has increased by 39.5% between
2005 and 2015 and it is ranked the 12th most common
cause of death, accounting for 1.1 million deaths world-
wide in 2015.% Globally, the prevalence of CKD is esti-
mated to range from 8-16%.° Diabetic nephropathy was
estimated to be 35.3% and 29.7% in sub-Saharan and
eastern African countries, respectively.'® Studies from
northern and southern parts of Ethiopia show the preva-
lence of CKD among DM patients to be 21.8% and 23.8%,
respectively.'

CKD is an increasing clinical and public health pro-
blem related with adverse health outcomes including end
stage renal disease (ESRD), heart failure, and high costs of
treatment.'> Diabetes alone contributes to 12-55% of
ESRD and its incidence is 10-times higher among adults
with diabetes compared to the general population.'* Due to
the high costs of treatment in developing countries, most
people with ESRD continue to die despite established
treatment options.'> Nine of ten patients diagnosed with
ESRD in Asia and more than 70% in India die within
a few months due to scarce resources to get therapy.'®!”
Less than 3% of ESRD cases get access to renal replace-
ment therapy in middle and eastern Africa.'®

According to different studies conducted worldwide,
age,19 proteinuria,19 HDL-C,2°2* HTN,?® and body mass
index (BMI)*** are the factors which are significantly
associated with the risk of CKD among DM patients.
Nonetheless, in Ethiopia, the few studies conducted on
factors associated with microvascular complication of dia-
betes did not assess the effect of predictors on CKD
independently. This might under- or overestimate the
actual effect of predictors on CKD among DM patients.
Thus, this study aimed to determine the incidence and
predictors of chronic kidney disease among DM patients

in Jimma University medical center, Southwest Ethiopia.

Materials and Methods
Study Setting

The study was conducted at Jimma University Medical
center. The hospital is one of the oldest public hospitals
in Ethiopia located in Jimma zone, Oromia regional state,
Southwest Ethiopia, which is about 352 kilometers from
Addis Ababa. The hospital provides services for approxi-
mately 9,000 inpatient and 80,000 outpatient attendants
per year. Besides, there are separate chronic disease fol-
low-up clinics including diabetic clinics.

Study Population and Design

An institution-based retrospective follow-up study was con-
ducted among T1 and T2DM patients at Jimma University
medical center. All DM patients who had follow-up at the
hospital and whose age is greater than or equal to 15 were
our source population. Besides, all newly-diagnosed T1DM
and T2DM patients who were enrolled to treatment between
September 5, 2012 and August 2015 were our study popula-
tion. Patients who already developed CKD at the start of the
study and patients with unknown date of DM and CKD
diagnosis were excluded from the study. DM was defined
as fasting blood sugar (FBS) >126 mg/dL that is confirmed
by repeated testing at the second visit." Our dependent
variable was chronic kidney disease, which is defined as
abnormalities of the kidney structure or function that is
marked by a glomerular filtration rate (GFR) <60 mL/min/
1.73 m?) present for >3 months and albuminuria >30 mg/24
hours and history of kidney transplantation.” The case was
determined based on the clinical decision of the physician
obtained from the patient’s medical records. Time to CKD
was the time interval in months between the diagnoses of
diabetes mellitus and development of CKD. Death, being
lost to follow-up and being event-free at the end of the study
were considered as a censored. Lost to follow-up was
defined as absence of the patients from the follow-up for
one or more successive years since they last visited the
diabetic clinic.** Diabetic retinopathy was defined as
a microvascular complication of DM that is diagnosed by
ophthalmoscopy or/and clinical examination by retinal spe-
cialists and then confirmed by fundus photography.”> The
World Health Organization (WHO) defined BMI as
a physiological factor that is measured by weight in kilo-
grams per square of height in meters (kg/m”) and it is
classified as low (<18.5 kg/m?), normal (18.5-24.9 kg/m?),
and high (> 25 kg/m?).%° Hypertension (HTN) was defined
as an average of the first two blood pressure measurements
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taken on different days >140/90 mmHg.?” Baseline charac-
teristic were taken from the patient’s registration record at
the start of the study and patients were assessed for CKD in
every follow-up wvisit. Accordingly, data on socio-
demographic, clinical, comorbidities, and physiologic char-
acteristics were collected from patient’s medical charts. All
lipid profiles (HDL-C, low density lipoprotein cholesterol

(LDL-C), triglyceride, and total cholesterol) were categor-

ized for analysis based on the Mayo clinic and
guidelines from the National Cholesterol Education
Program.zg’29

Sample Size Determination and Sampling

Procedure
The sample size was determined using Schoenfeld
formula®® by taking three factors significantly associated

with risk of CKZD from previous studies.'”**
Za
= % and n = % = Schoenfeld formula for

manual calculation.

Where E=number of required events, n=sample size, HR
is hazard ratio of selected covariates, P1 is the proportion of
subjects under the exposure group, p2 = 1 — pl and P(E) is
the probability of an event from a previous study.

Finally, the maximum sample size (437) was taken
from the three calculated samples (Table 1). Study subjects
were selected by simple random sampling technique using
computer generated random numbers. The sampling frame
was prepared by collecting the identification number of
DM patients from the registration book.

Data Collection Procedures and Quality

Control

Data were collected from the patient’s intake form and
follow-up charts that are routinely sent by the hospital
to the follow patients. Before actual data collection,
a preliminary review was conducted on a 5% sample
size to evaluate the adequacy of the checklist.
Variables such as family history of renal problems,
factors, and adherence to

behavioral occupation,

treatment are not available in the record and not con-
sidered in this study. Data were collected using uni-
form checklists by nurses working in the hospital.
Filled checklists were checked for consistency and
completeness before entry.

Data Management and Statistical Analysis
Data entry was done using Epi-Data version 4.6 and then
exported to R statistical software 3.6.1 for further data
cleaning and analysis. In order to avoid misspecification
of missing data mechanism, we applied sensitivity analysis
to multiple imputation and a complete case analysis
approach of missing data handling mechanisms. For con-
tinuous variables, mean with standard deviation (SD) for
normally distributed and median with interquartile range
(IQR) for non-normally distributed variables was used to
describe the population. Categorical variables were
described in terms of frequencies and percentages.

The cumulative incidence of CKD was calculated by
taking the number of new chronic kidney diseases as the
numerator and the total initial population as the denomi-
nator. Patient-months at risk of developing CKD were
calculated from the baseline appointment date to either
the date of events or censoring. Accordingly, incidence
density was computed as the number of new cases divided
by patient-months at risk.

Time to CKD was estimated using Kaplan-Meier (KM)
and Log rank test to compare survival time between
groups of categorical variables. Proportional hazard
assumptions (PHA) were checked using cumulative log
hazard plot and Schoenfeld residuals method. Variables
with a P-value less than 0.2 from the bivariable analysis
were included in the multivariable survival model. Best
fitting survival model was selected based on Akaike
Information Criterion (AIC) and goodness of fitness of
the model was checked using Cox Snell residual plot.
Finally, Cox proportional hazard was used to compute
the hazard ratios and a P-value<0.05 was used to declare

statistical significance.

Table | Minimum Sample Size Using Covariates Associated with CKD in JUMC Southwest Ethiopia, 2020

Assumption Variables Hazard Ratio Probability of Event Sample Size (Event)
Type | error=0.05 HDL-C (>40 mg/dL) 0.43 0.144 341 (45)
power=80% LDL-C (<100 mg/dL) 3.05 0.144 195 (26)
withdrawal probability=0.1 HTN (Yes) 242 0.1023 437 (41)
Abbreviations: HDL-C, high density lipoprotein cholesterol; HTNLDL-C, low density lipoprotein cholesterol.
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Results Table 2 (Continued).

Basellne CharaCterIStlcs Of StUdy Variables Censored Event=CKD Total

Participants (n=342) (n=63) (n=405)

A total of 437 randomly selected newly-diagnosed DM Total cholesterol (mg/dL)

patient’s cards were reviewed. After excluding 32 patients Desirable 227 (6637) | 23 (3651 250 (61.73)
i lete inf . 405 . included Borderline 58 (16.96) 16 (25.40) 74 (18.27)

with incomplete information, patients were include High £ (1228) 24 (38.09) 66 (16.30)

in the final analyses.

h SD £ h fth d 439 Triglyceride (md/dL)

The mean (SD) of age at the start of the study was 43. Normal 181 (5292) 1 (1746 192 (47.41)
(15.8) years and males constituted 61.5% of study partici- Borderline 56 (16.37) 23 (36.51) 79 (19.51)
pants. Regarding residence, 242 (59.8%) were urban High 82 (23.98) 29 (46.03) 11 (2741)
dwellers. Besides, there is a high frequency of proteinuria, LDL-C (md/dL)
hypertension, diabetic retinopathy, and a history of AKI or <100 316754 | 21 (3333) 234 (57.78)

. . . 2100 109 (31.87 42 (66.67 151 (37.28
cardiac disease at baseline among CKD cases compared to cLen ©sen C729)
their counterparts (Table 2). HDL-C (md/dL)

240 264 (77.19) 20 (31.75) 284 (70.12)
<40 51(14.91) 43 (68.25) 94 (23.21)
Chronic Kidney Disease among Diabetic BMI (kg
Patients <185 24 (7.02) 2 3.17) 26 (6.42)
.. . 18.5-24.9 236 (69.01) 12 (19.05) 248 (61.23)
The study participants were followed for a median follow-up 225 73 (21.35) © [178) 122 (30.12)
time of 70 months (IQR=60.20-83.20). Of the total partici-
. Hypertension
pants followed for a maximum of 89.80 months, 63 (15.56%; Yes 142 (41.52) 53 (84.13) 195 (48.15)
Table 2 Socio-Demographic, Clinical and Physiologic Diabetic retinopathy
. . i Yes 51(14.91) 30 (47.62) 81 (20.00)
Characteristics of DM Patients on Treatment at Jimma
University Medical Center, Southwest Ethiopia, 2020 Cardiovascular disease
Yes 34 (9.94) 21 (33.33) 55 (13.58)
Variables Censored Event=CKD Total
(n=342) (n=63) (n=405) Age, mean (SD) 42.7 (15.37) 50.1 (16.80) 439
(15.80)
Sex
Male 205 (59.94) 44 (69.84) 249 (61.48) SBP, mean (SD) 123.99 135.7 (21.50) 125.80
Female 137 (40.06) 19 (30.16) 156 (38.52) (18.92) (19.80)
Residence DBP, median (IQR) 80 (70-90) 85 (70-90) 80 (70-90)

Urban 208 (60.82) 33 (52.38) 242 (59.75)

Creatinine, median (IQR) 0.8 (0.63— 2.3 (1.8-3.00) 0.85 (0.67—

Rural 134 (39.18) 30 (47.62) 163 (40.25)

0.98) 1.20)
Family history of DM Notes: HDL-C, LDL-C, Total cholesterol, BMI, and Triglyceride had missing data.

No 246 (71.92) 47 (74.60) 293 (72.35) Complete case analysis and imputed model were fitted and complete case analysis

Yes 96 (28.08) 16 (25.40) 112 (27.65) was selected using AIC.

Abbreviations: AKI, acute kidney injury; BMI, body mass index; DM, diabetes
Type of DM mellitus; HDL-C, high density lipoprotein cholesterol; IQR, inter-quartile range;
TIDM 110 (32.16) 10 (15.87) 120 (29.63) LDL-C, low density lipoprotein cholesterol; OHA, oral hypoglycemic agents; SD,
T2DM 232 (67.84) 53 (84.13) 285 (70.37) s'f.andard deviati.on, Tc?tal cholesterol (desirable: fZOOnborderline highA: 200-239,
high: 2240), Triglyceride (normal: <150, borderline high: 150-199, high: 2200);

Type of treatment TIDM, type one diabetes mellitus; T2DM, type two diabetes mellitus.

OHA 176 (51.46) 41 (65.08) 217 (53.58)

Insulin 11 (3246) 1 (17.4¢) 122 30.12) 95% CI=12.24-19.54) patients had developed CKD in

Both 55 (1699 740 s6 (1639 27,494.44 PM observations (Figure 1). The incidence density

History of AKI was 2.29/1,000 PM, with 95% CI of 1.79-2.93 or 2.75 per
e AR Tl i »e1%) 100 person year (PY) (95% CI=2.15-3.52). The cumulative
Proteinuria survival probability of patients was 0.975 at 20 months, 0.937
Positive 4 (13:43) 446984 %0 (22.23) at 40 months, 0.867 at 60 months, and 0.781 by the end of the
(Continued) study (Figure 2). The survival of DM patients was lower
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by simple random sampling August 2015
o ]
A } A 4 © |
- 32 subjects with incomplete data > o
405 DM patient charts were (unknown date of DM and CKD diagnosis, =
eligible for final analysis and who have already CKD.) were g ©o |
excluded. re) o .
=4 Yes
Follow up period until February, 2020 E — No
\ 4 g
7]
o |
L o
W P T T T T T
63(15.56%) DM patients 342 DM patients were considered as 0 20 40 60 80

developed CKD at the end of
February, 2020

censored (Death (3), loss to follow up (11)
and event free (328)) at the end of study

Figure | Flowchart of DM patients on treatment at Jimma university medical
center, Southwest Ethiopia, 2012 to 2020.

Overall KM survival estimate for DM patients
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Figure 2 Overall Kaplan Meier of survival curves for DM patients on treatment at
Jimma university medical center, Southwest Ethiopia, 2012 to 2020.

among patients with HTN compared with their counterparts
(Figure 3).

Predictors of CKD among Diabetic

Patients

The multivariable Cox-proportional hazard model (lowest
AIC compared to all other model) was used to evaluate the
effect of different factors on the risk of CKD. The toler-
ance for each covariate in the model was from 0.752—
0.981 (Supplementary Table B), indicating an absence of
multicollinearity. To manage the missing data, we applied
sensitivity analysis to multiple imputations and a complete

case analysis approach of missing data handling

Time (in months)

Figure 3 Kaplan-Meier of survival curves by HTN status for DM patients on
treatment at Jimma university medical center, Southwest Ethiopia, 2012 to 2020.

mechanisms. The result showed no difference in parameter
estimates under two methods. Complete case analysis was
selected based on AIC (7,150.39) compared with the
imputed model. The p-value for global Schoenfeld residual
test was 0.624 (Supplementary Table A), which indicates
fulfillment of PH assumption. Goodness of fit of the model
was assessed by Cox Snell residual plot. Cumulative
hazard plot follows a straight line through the origin with
slope one indicating the model is good (Supplementary
Figure A). In the multivariable Cox regression, variables
like sex, hypertension status, proteinuria at baseline, and
HDL-C level were found to be independent predictors for
CKD among DM patients (Table 3). The hazard of experi-
encing CKD is decreased by almost half among female
patients compared to males. The hazard of developing
CKD is 2.85-times higher among DM patients with posi-
tive proteinuria as compared to their counterparts. The risk
of CKD for patients who have hypertension at baseline
was 2.31-times higher than that of patients who have no
hypertension. After adjusting for other variables in the
model, the hazard of experiencing CKD was 3.19-times
higher for DM patients with HDL-C <40 mg/dL as com-
pared to those patients with HDL-C >40 mg/dL.

Discussion

The current study investigated the incidence and predictors
of CKD among TIDM and T2DM patients at Jimma
university medical center, Southwest Ethiopia. Factors
like sex, proteinuria, HTN, and HDL-C were found to be
significantly associated with risk of CKD.
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Table 3 Multivariable Cox Regression Results for Predictors of CKD among DM Patients on Treatment at Jimma University Medical

Center, Southwest Ethiopia, 2020

Variables Categories CHR [95% CI] AHR [95% CI]
Age <65 | |

265 1.97 [1.01, 3.72] 1.26 [0.61, 2.49]
Sex Male | |

Female 0.57 [0.31, 1.02] 0.51 [0.27, 0.94] **
Proteinuria Negative | I

Positive 5.86 [3.35, 10.65] 2.85 [1.48, 5.55] ***
AKI No | |

Yes 4.22 [2.43, 7.48] 1.81 [0.92, 3.54]
HTN No | |

Yes 4.65 [2.38, 9.75] 231 [1.03, 5.56] **
DR No | |

Yes 1.84 [1.08, 3.09] 1.23 [0.52, 1.65]
CvD No | |

Yes 1.18 [0.65, 2.08] 1.12 [0.29, 1.96]
BMI (kg/m?) <185 I I

18.5-24.9 0.85 [0.20, 5.26] 0.55 [0.12, 3.62]

225 5.17 [1.33, 30.57] 1.80 [0.42, I1.51]
HDL-C (md/dL) 240 | |

<40 4.71 [2.72, 8.40] 3.19 [1.73, 5.98] ***
LDL-C (md/dL) <100 | |

=100 3.93 [2.17, 7.35] 1.29 [0.69, 2.49]

Notes: **Indicates P-value <0.01 and *** P-value <0.001.

Abbreviations: AKI, acute kidney injury; BMI, body mass index; CVD, cardiovascular disease; DR, diabetic retinopathy; HDL-C, high density lipoprotein cholesterol; HTN,

hypertension; LDL-C, low density lipoprotein cholesterol.

In our study, 15.56% of the study participants had
developed CKD with the incidence density of 2.291 per
1,000 PM or 2.75 per 100-person year (PY) of observa-
tion. This was higher than studies done in Korea (12.1%)*"'
and The Netherlands (12.18 per 1,000 PY).*? This differ-
ence could be because the age of onset of T2DM is
decreasing, allowing patients to have a longer duration of
diabetes to develop CKD.** In addition, the black race is
associated with a greater rate of GFR decline,”* which
may be due to the presence of apolipoprotein L1 high-
risk genotype for renal impairment in black race.*> On the
other hand, the incidence of CKD in the current study was
lower than studies done in Australia (7.4 per 100 PY),*
Morocco (34.7%),”” and the UK, with 29% cumulative
incidence.®® This could be due to the higher life expec-
tancy of the Australian (83.9 years), UK (81.7 years), and
Moroccon (77.4 years) population compared to the
Ethiopian (67.7 years) population.®® After the age of 30
years, GFR progressively declines at an average rate of

8 mL/min/1.73 m? per decade.*” This might be due to
structural and functional changes of the kidney in older
patients.*'*?

In our study, females were found to have a lower risk of
developing CKD compared to male patients. This finding is
congruent with different prospective studies around the
world.**** The reason might be due to estrogen, the hormone
that is absent in males. The hormone can improve glycemic
control and lipid metabolism which eventually decreases the
risk of CKD in DM patients.*> Estrogen from the onset of
diabetes can also reduce albuminuria, glomerulosclerosis, and
tubulointerstitial fibrosis, suggesting that estrogen may be
reno-protective.**” However, the result of the current study
is incongruent with studies done in the US* and Spain."
Therefore, taking female sex as a protective or risk for CKD
in DM patients would be difficult and indicates there is a need
of further investigation about this issue. The hazard of devel-
oping CKD is higher among DM patients with positive pro-
teinuria as compared to their counterparts. Albumin is the
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main protein filtered through the glomerular membrane, and
retrieved by proximal tubule.*’ Proteinuria is caused by either
functional or structural alterations of glomerular filtration or
proximal tubule dysfunction.”® A protein induced interstitial
inflammation and fibrosis,”' and proximal tubular cells apop-
tosis and dysfunctional autophagy are some of the mechan-
isms which lead to renal injury.”>>

This finding is in agreement with studies done in

9 and Japan.>* The Indians Pima study

Ethiopia,”* Spain,
among 983 patients with T2DM found a 1.71-fold increase
of incident CKD for each doubling of albumin-to-creatinine
ratio.>> There are other studies which found proteinuria as an
independent predictor of ESRD.**>” This might be due to the
crucial role of proteinuria in accelerating kidney disease pro-
gression to ESRD, promoting loss of kidney function and
scarring.>*>

According to our finding, the hazard of experiencing CKD
is much higher among DM patients who had HTN compared
to their counterparts. This result indicates that controlling
blood pressure among DM patients has a crucial role in
decreasing the risk of CKD.®“®" This result is consistent
with previous studies in Ethiopia,”* Spain,'® and China.*®
The possible reason could be that HTN can affect endothelial
cell structure and functioning that leads to enhanced abnormal
growth of endothelial cells and vasoconstriction. This change
to the endothelium leads to development of glomerulosclero-
sis, which predisposes patients to CKD.*?

Patients with <40 mg/dL. HDL-C had higher risks of
developing CKD compared to their counterparts. This
result was supported by studies conducted in Ethiopia®*

1?° and Bowe et al.?!

and other studies done by Muntner et a
Biologically, HDL-C transports fats (lipids) away from the
artery wall to the liver. This eventually reduces accumula-
tion of fats and atherosclerosis within the arterial wall.
Besides, it protects the inner wall of the arteries from
damage so this reduces the risk of vascular complications
of DM including CKD.®® Hence, patients with a low level
of HDL-C might lack this function of HDL-C and become
at higher risk of CKD.

The clinical importance of findings of this study was to
provide information for health professionals about the inci-
dence and factors that are associated with the risk of CKD
and to act on them to minimize the risk and maximize their
effort on its prevention. The public health importance of this
study is to prevent economic loss associated with dialysis
and transplantation in ESRD by identifying the variable
most significantly associated with CKD.

Strengths and Limitations of the Study
Though our study has the strength to estimate the inci-
dence of CKD over a longer follow-up period, it is not free
from limitations. The nature of the study relies on knowing
the exact time of onset of DM and CKD. This study used
physicians’ decisions to define or diagnose CKD which
alone might not be sufficiently reliable. In addition, the
secondary nature of data prevented the inclusion of all
possible predictors that affect CKD. The study also
assumed all the CKD are caused by DM and may over-
estimate the rate of CKD. In our study area HbAlc were
not done for follow-up, leading to the use of fasting blood

sugar.

Conclusion

In the current study, the ncidence of CKD was rela-
tively high compared with previous similar studies in
Ethiopia. Female sex was found to be a protective
factor of CKD, while, having hypertension, positive
proteinuria at baseline and HDL-C <40 mg/dL were
found to be risk factors for CKD among diabetic
patients. In the light of these findings, we recommend
health professionals to give more attention to TIDM
and T2DM patients with proteinuria, HDL-C <40 mg/
dL, and hypertension.
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density lipoprotein cholesterol; MCMC, Markov Chain
Monte Carlo; OHA, oral hypoglycemic agent; PHA, pro-
portional hazard assumption; PY, person years; SBP, sys-
tolic blood pressure; T1DM, type one diabetes mellitus;
T2DM, type two diabetes mellitus; TG; triglyceride; USA,
United States of America.
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