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ABSTRACT

Background: Diabetes mellitus has strong correlation with end stage renal disease (ESRD) and responsible for
30-40% of all ESRD cases.This study is focused on assessing the diabetic nephropathy status in patients with
type 2 diabetes. Glycated hemoglobin levels over therapeutic targets (>7%) had two times the risk of
complications for diabetic nephropathy, ISN recommends the use of microalbuminuria and urinary albumin
creatinine ratio (UACR) for early detection of diabetic nephropathy and for monitoring therapy.

Objective: This study was conducted to prove the correlation between Glycated Albumin with microalbuminuria
and UACR in type 2 diabetes.

Methods: Cross sectional study was done in70diabetic type 2 patients who attended PROLANIS program in
Primary Health Care from May to November 2018.Detailed medical history including the diabetes duration and
relevant clinical examination like FBS, PPBS, HbAlc, urinary creatinineand urinary microalbumin were recorded
in each patient.Significance is assessed at 5% level of significance.

Results: This study obtained the mean age of the study population was 51.89 + 6.78 years with female
preponderance (51.1%).Mean FBS, PPBS, HbAlc, duration of diabetes, blood pressure, microalbuminuria and
urinary creatinine werel82.51 + 74.63 mg/dL, 186.25+26.72 mg/dL, 8.8 + 1.83%, 9.37+5.96 years, 138.44+14,
13/84.44+19.25 mmHg,30.32+3.2 mg/day and 1.33+0.64 mg/dl respectively.Microalbuminuria (r=0.91, p<0.05)
and UACR (r=0.67, p<0.05) were positively associated with glycated hemoglobin.

Conclusion: It can be concluded that microalbuminuria level and ACR increase in line with the worsening of

glycosylated hemoglobin and diabetes duration.
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INTRODUCTION

Diabetic complication, in this case nephropathy, is the
leading cause of chronic kidney disease (CKD) and
dialysis.»? The prevalence of diabetic nephropathy is liable
for the great issues on the healthcare systems worldwide.
Medical costs have increased along with the progression of
diabetic nephropathy.®# In Indonesia for instance, based to
the most recent nationwide investigation®, the prevalence of
diabetic nephropathy and diabetes-related dialysis is
increasing. Based on the fact above, one important
indicator of renal impairment is the presence of
albuminuria®. Microalbuminuria is measured by urine
albumin excretion rate (UAER) of 20—200 mg/min or urine
albumin to creatinine ratio (UACR) of 30-300 mg/g. It has
been considered as initial stage of diabetic nephropathy
and the predecessor of undisguised diabetic
nephropathy.,”® Therefore, the early detection of
microalbuminuria risks can help in preventing or delaying
diabetic nephropathy. In line with the previous studies that
revealed various factors such as baseline albuminuria,®
glucose level, glucose variability’®! and insulin
resistance’?can be used for assessing microalbuminuria
risks, this study found that baseline high-normal UACR and
glycohemoglobin (HbAlc) levels were the two independent
factors that influence microalbuminuria development.
Moreover, further associations between these two factors
were investigated in our study.

METHODS

This cross-sectional observational study executed in 70

type 2 diabetes patients who attended PROLANIS program
in Primary Health Care from May to November 2018.
Patients were checked for their medical history.

Subjects: The sample in this study was 70 people with
type 2 diabetic who attended PROLANIS program in
Primary Health Care from May to November 2018.
Treatments: It was done by investigating patient’s medical
history including the diabetes duration and relevant clinical
examination such as fasting blood sugar,post prandial
blood sugar, HbAlc, urinary creatinineand urinary.

Data Collection and Analysis: This study was enlisted a
sample population of 70 type 2 diabetes mellitus (T2D)
subjects who attended PROLANIS program in Primary
Health Care from May to November 2018. All subjects were
periodically monitored for their serum glucose levels,
HbAlc levels, lipid profiles, and creatinine levels four times
a year. Furthermore, the patients’ UACR and indirect eye
fundus were also tested once a year. The subjects enlisted
in this study were chosen based on two consecutive
UACRs of 60 mL/min which monitored during May-
November 2018. Patients with comorbidities like severe
lung, heart, and liver diseases or cancer comorbidities were
eliminated from this study. In this study, the term
microalbuminuria patients are used for subjects who had a
UACR of >30 mg/g in two consecutive urine tests. All
treatments, including the glycemic, blood pressure, and
lipid control treatments for the subjects were executed
based on the American Diabetes Association (ADA)
guidelines. 3 Most of the subjects with hypertension in this
study were treated with angiotensin-converting enzyme
inhibitors (ACEIs) or angiotensin Il receptor blockers
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(ARBs). The demographic data such as blood pressure,
body mass index, medications for hyperglycemia and
hypertension, and retinopathy at the time of measurement
were analysed on each patient's medical records. The
Mann-Whitney U-test and Pearson’s chi-squared test
statistical analysis were applied to examine the continuous
and categorical variables. In order to find further
relationship between the covariates of interest and
microalbuminuria, binary logistic regression was applied. In
order to determine the cutoff point and assessed the
predictive performance for the significant risk factors found
in the binary logistic regression, this study used receiver
operating characteristic (ROC) curve. Furthermore, Cox
regression hazard model was used in this study to delve
into the association between independent risk factors and
the development of microalbuminuria. Covariates that were
related to the development of microalbuminuria or that
were considered relative to the microalbuminuria
development were regulated. A two-sided p values of <0.05
were considered statistically significant. All calculations
were executed using Statistical Package for the Social
Sciences (SPSS) version 19.0 software (IBM Corp.,
Armonk, NY).

Ethical Clearance: Ethical approval for this study was
attained from the Research Ethics Commitee Medical
Faculty Jenderal Soedirman University (the ethical
clearance number is 1792/KEPK/IV/2018).

RESULTS

The initial data of clinical characteristics taken from 70
subjects (consisting of 34 men and 36 women) are
presented in Table 1 with subjects' age mean 51.89+6.78
years. The fasting blood sugar (FBS), post prandial blood
sugar (PPBS), HbAlc, duration of diabetes, blood
pressure, microalbuminuria and urinary creatinine was
182.51 + 74.63 mg/dL,186.25+26.72 mg/dL, 8.8 + 1.83%,
9.37+£5.96 years, 138,44+14,13/84,44+19,25
mmHg,30.32+3.2 mg/day and 1.33+0.64 mg/dl. The details
data presented in Table 1.

The univariate analysis marked that the
microalbuminuria development group had longer diabetes
duration (8.24 vs. 5.24 years) comparing to the
normoalbuminuria group. Furthermore, this group also
received more insulin therapy (66.67% vs. 33.33%), has a

Table 1. Demographic data of 70 type 2 diabetic patients

poorer glycemic control (8.71% vs. 6.67%), and higher
baseline of UACR (17.45 mg/g vs. 10.65 mg/g) (it can be
seen in Table 1). Though more hypertension subjects were
included (44.1% vs. 34.4%) in the microalbuminuria
development group (p= 0.053), the average blood pressure
levels were quite identical between both groups. From this
study, it is attained a total of 25 subjects that had
hypertension. Moreover, the mean of systolic/diastolic
blood pressure was 132/78 mmHg after treatment. 80%
(20/25) of the hypertension subjects was treated with
ACEIs or ARBs.

In scrutinizing the significant risk factors reported in
the univariate analysis or in previous studies, this study
applied binary logistic regression. It is attained that a higher
baseline of UACR (OR 1.19, 95% CI 1.12-1.25, p<0.001)
and HbAlc (OR 1.39, 95% CI 1.04-1.81, p=0.023) levels
were the two independent risk factors in microalbuminuria
development (Table 2). The cutoff point chosen for UACR
and HbAlc were 10 mg/g (sensitivity, 80.9%; specificity,
63.6%; AUC = 0.774, Cl = 0.72-0.83) and 8.0% (sensitivity,
72.1%; specificity, 61.6%; AUC =0.698, Cl =0.63-0.77), it
is obtained by using the ROC curve analysis and Youden
index.

Therefore, we interpreted the baseline UACR of 10—
29.9 mg/g as high-normal, and <10 mg/g as low-normal
albuminuria. The analysis was normalized with respect to
low-normal UACR (<10 mg/g) and HbA1c<8% when
considering the risk of microalbuminuria in subjects. The
conformed hazard ratio (HR) for subjects with low-normal
UACR/HbA1c>8%, high-normal UACR/HbA1c<8% and
high-normal UACR/ HbA1c>8% were 2.59 (p =0.108), 6.16
(p ¥ 0.001), and 16.69 (p<0.001), seriatim. The impact of
HbAlc>8% was not statistically significant  for
microalbuminuria development in patients with low-normal
UACR. However, a HbAlc level of >8.0% corresponds
significantly with the risk of microalbuminuria development
among patients with high-normal baseline albuminuria
(adjusted HR = 2.89; p = 0.002, data not shown). In
gauging the impact of glycemic control, subjects in both of
the low-normal and high-normal UACR subgroups were
investigated by stratifying the HbAlc levels into four
subgroups, which is; <8%, 8-9%, 9—-10%, and>10% (Table
3).

Overall (N=70) Normoalbuminuria (N=25) Microalbuminuria (N=45) p
Mean+SD Mean+SD Mean+SD
Age (year) 51.8946.78 52.88+4.56 55.67+5.76 0.57
Diabetes duration (year) 9.37+5.96 5.24+2.12 8.24+3.76 0.01*
BMI 25.49+3.45 25.12+3.24 25.55+2.78 0.52
Hyperthension (mmHg) 25(35.7%) 20 (80%) 5 (20%)
Systolic BP 138.44+14.13 118.34+2.45 132.13+2.12 0.05
Diastolic BP 84.44+19.25 88.12+2.37 88.14+3.18 0.06
Retinopathy 13 (18.57% 3 (23.07%) 10(76.93%) 0.07
Baseline Laboratory
HbAlc level (%) 8.8+1.8 6.67+76 8.71+23 <0.01*
FBS (mg/dL) 182.51+74.63 180.43+86.12 183.23+17 0.08
PPBS (mg/dL) 186.25+26.72 184.59+22.34 191+22.18 0.24
Urinary creatinin (mg/dL) 1.33+0.64 1.32+0.54 1.33+0.87 0.43
UACR 12.61+2.4 10.65+3.2 17.45+5.76 <0.01*
Medication
OADs 62 (88.57%) 53 (85.48%) 9 (14.52%) 0.90
Insulin 12 (17.14%) 8 (66.67%) 4(33.33%) <0.01*
ACEI/ARB 25 ((35.71%) 20 (80%) 5 (20%) 0.11

Annotation: a Mann-Whitney U-test for continuous variables and chi square test for nominal variables. *p value<0.05
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Table 2. Blood Glucose Difference Between Treatment Groups

OR 95%CI p Value
Diabetes duration 1.03 0.97-1.07 0.67
Hyperthension 1.63 0.43-6.15 0.44
Insulin 2.52 0.97-6.08 0.06
HbAlc 1.39 1.04-1.81 0.02
UACR 1.19 1.12-1.25 <0.01

Annotation: * Significant;! Paired t;y One Way ANOVA

Table 3. Cox Regression annual incidence rate of microalbuminuria in various UACR and HbA1c level subgroups

Unadjusted Adjusted Annual Incidence(%)

UACR HbAlc HR* (95%Cl) p HR* (95%Cl) P
<10 <8 1 1 0.42

8-9 1.80 (0.42-7.56) 0.42 1.83 (0.42-8.01) 0.43 0.78

9-10 4.80 (0.93-25.15) 0.06 3.89 (0.58-25.87) 0.16 1.62

>10 6.02 (1.78-9.15) 0.02 3.59 (0.54-23.86) 0.19 3.38
10-29.9 <8 1 1 2.34

8-9 2.18(1.08-4.35) 0.03 2,79 (1.29-6.03) 0.01 4.82

9-10 2.44 (1.17-5.28) 0.02 2.84 (1.22-6.53) 0.01 5.02

>10 4.05 (1.78-9.15) 0.01 3.63 (1.26-10.48) 0.02 8.16

DISCUSSION during the late stages of diabetic nephropathy

There was no unanimity among the microalbuminuria
influencing factors shown in previous studies; however, a
higher normal baseline albuminuria and glucose levels
were noticed to be the most common factors that correlated
with microalbuminuria development in diabetic patients!213
In this study, interrelationships between these two factors
that were not previously shown is detected. High-normal
albuminuria level has a significant impact on
microalbuminuria development amid patients with any
baseline levels of HbAlc. Furthermore, glycemic control
has a higher impact on subjects that already have a high-
normal baseline albuminuria. Moreover, this glycemic
control effect was not investigated in patients with low-
normal albuminuria.

Normal albuminuria traditional definition was outlined
by UACR below 30 mg/g or UAER below 20 mg/min. This
range was specified according to 95% of upper bound
range of ‘“normal”’ individuals.* Some studies have
presented that diabetes patients with higher levels of
normal albuminuria have higher risks of cardiovascular
events.’® In line with that, it is presented by American
Diabetic Association (ADA) that a high-normal albuminuria
is the strongest predictor for the onset of microalbuminuria
in patients with type 2 diabetes.® Nevertheless, there was
no consensus amid the studies for a clearly defined optimal
threshold of “high-normal” albuminuria in single out
microalbuminuria development.'>1¢ Medical consideration
should be performed for patients with higher normal
albuminuria to preclude its ongoing kidney deterioration.
Glycemic control carried out a vital role in diabetic
microvascular complications. It was presented that for each
1% reduction in updated mean of HbAlc was correlated
with a 37% reduction in microvascular complication risks.
Intensive glycemic control was considered as ineffective in
preventing cardiovascular complications in patients with
high cardiovascular risks. Nonetheless, certain benefits on
prevention of diabetic nephropathy, like the intensive
glycemic control can still be obtained by patients with high
cardiovascular risks.'”18 The execution of glycemic control
may have different benefits in different stages of diabetic
nephropathy. There was no randomized control trial
attesting that intensive glycemic control can be beneficial
especially in slowing diabetic nephropathy progression

(macroalbuminuria stage or CKD stage 3-5) amid the type
2 diabetes patients.’® The United Kingdom Prospective
Diabetes Study (UKPDS) studylO0 had presented that
glycemic control can have a significant 24% risk reduction,
when applied as the primary microalbuminuria prevention
method for patients with normoalbuminuria. Regardless,
there were studies that did not disclose glucose control as
a good indicator for estimating microalbuminuria
development?,  Therefore, we believe that the
interrelationships among the different factors may act on
their prediction power. In this study, we figured out the
baseline UACR as a strong predictor in determining
microalbuminuria. The baseline UACR had demonstrated
high impacts on subjects with both low and high HbAlc
baseline levels. The HbAlc level indicated impact on
patients with high-normal baseline UACR but the HbAlc
level had shown no significance for patients with low-
normal albuminuria. It is difficult to explain why subjects
with high-normal UACR were more susceptible to glycemic
insults than those in low-normal UACR. Further studies are
demanded to investigate the  pathophysiological
mechanism. This study was bounded by its retrospective
entity and certain missing data such as smoking.

CONCLUSION

In conclusion, we had presented that both the baseline
UACR and the glycohemoglobin levels are indicators for
microalbuminuria development in type 2 diabetes patients.
Glycemic control is take an important role in slowing
microalbuminuria progression among patients with high-
normal UACR.
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