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Abstract

Objective: The aim of this study is to demonstrate a current status of diabetic management,
microvascular and macrovascular complications of the patients with type 2 diabetes mellitus at Maharat
Nakhon Ratchasima hospital. Materials & Methods: A cross-sectional, hospital-based diabetes registry
was carried out from the data obtained between April to December 2003 during diabetic care of diabetic
patients in diabetic clinic at Maharat Nakhon Ratchasima Hospital. Results: A total of 1,066 diagnosed
diabetic patients, there were 1,000 patients with type 2 diabetes mellitus registered in this study, which
consisted of 273 males and 727 females. The mean age was 59.4+10.9 years and the mean duration of
diabetes mellitus was 8.2+6.8 years. We found only 37.6% of these patients achieved glycemic control of
fasting plasma glucose under 130 mg/dL and 31.9% had an HbA1c level less than 7%. The overall prevalence
of dyslipidemia, hypertension, and obesity (body mass index, BMI >25 kg/m?) found in this population
were 47.7%, 60.7%, and 47.4% respectively. Our analysis also found that diabetic nephropathy is the
most common complication, accounting for 33.6% of the patients followed by retinopathy 17.1%, ischemic
heart disease 6.1% and cerebrovascular disease 3.4% respectively. Conclusion: The higher mean age of
59 years and longer duration 8.2 years of diabetes contributed to a high prevalence of diabetic complications,
especially microvascular complication. Less than half of patients had good glycemic control combined with
other metabolic control of blood pressure and lipid profile. Getting an annual check up is an important
strategy for early identification and management of diabetic complication.

*Division of Endocrinology, Department of Medicine, Maharat Nakhon Ratchasima Hospital, Nakhon Ratchasima, 30000
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Background: The health and economic burden of
diabetes mellitus (DM) and its complications are
well recognized globally.® The worldwide
prevalence of diabetes is projected to increase by
5.4 percent by the year 2025 with 170 percent
increase in developing countries, particularly in Asia
(including Thailand) and Africa.?® In Thailand the
prevalence of diabetes has risen from 5.7 percent
in 1991 to 9.6 percent in 2000.® Chronic diabetic
complications usually develop in any patient who
lives a long life with the disease. Vascular
complications are the main cause of morbidity and
mortality in diabetic patients.® Managment of
diabetes comprises not only glucose control but
also control of hypertension and dyslipidemia.

The objective of this study is to demonstrate
a current status of diabetic management,
microvascular and macrovascular complications of
patients with type 2 diabetes mellitus at Maharat
Nakhon Ratchasima Hospital.

Patients and Methods
Setting and Subjects

This is a part of the Diabetic Registry Project
at Maharat Nakhon Ratchasima Hospital, a cross-
sectional study, which was carried out from April
to December 2003. It was conducted in the
diabetic clinic of Maharat Nakhon Ratchasima
Hospital, which is one of tertiary care centers in
Thailand. The subjects of this study were diabetic
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patients being treated in our diabetic clinic at
Maharat Nakhon Ratchasima Hospital. The
diagnosis of diabetes mellitus was made according
to the American Diabetes Association (ADA)
criteria 1997.© Atotal numbers of diabetic patients
in this study who were registered at Maharat
Nakhon Ratchasima Hospital were 1,066. From
those patients, only 1,000 patients were type 2
diabetes and included in the analysis.

Methods and Measurements

The registry data were recorded in the case
record form by interviewing and examining the
patients and reviewing their medical records which
consisted of demographic data, pertinent parts of
physical examinations, laboratory tests performed
during the last 12 months of recruitment, specific
medications including insulin, oral hypoglycemic
agents, antihypertensive agents, lipid lowering
agents and aspirin and diabetic complications. All
of them were verified by physician’s reports.

Blood pressure was measured after resting
for 5 minutes on the right arm twice for 30 seconds
apart by using an automated blood pressure
machines (OMRON T4 , Omron Corporation,
Japan). Hypertension was defined as systolic blood
pressure >140 mmHg and/or diastolic blood
pressure >90 mmHg, or was considered to be
present if the patient was being treated with
antihypertensive drugs. Height and weight were
measured in light clothing and body mass index
(BMI) was calculated as weight (kg)/height (m)>2.
Information on alcohol consumption, smoking,
medication and history of diabetes were obtained
by interview.

Results of eye examinations within one year
after registry date were recorded; including the
results of retinal examinations, visual acuity, and
cataract findings by the ophthalmologists with direct
ophthalmoscope after full dilatation of pupils. Level
of retinopathy was classified into non-proliferative
diabetic retinopathy (NPDR) and proliferative
diabetic retinopathy (PDR) categories.” NPDR
was defined and characterized by an increase in
vascular permeability or vascular closure; such as

microaneurysms, dot and blot hemorrhage and
exudates. PDR was defined if there was
vasoproliferation of new vessels occurring on or
within the retina including its complications such as
vitreous hemorrhage or pre-retinal hemorrhage.
Level of retinopathy was based on the grading of
the worse eye. Visual acuity was assessed by using
the Snellen’s chart. Legal blindness was defined as
visual acuity of less than 6/60 in the better eye with
best possible correction.

Nephropathy was evaluated and defined as
the followings; positive microalbuminuria within one
year which was confirmed for elevated urine
microalbumin levels done at least two of three
collections, overt proteinuria which was defined as
a positive urine dipstick test at least 1+ level, and
renal insufficiency which was defined when serum
creatinine was more than 2 mg/dL.

We defined a history of ischemic heart
disease (IHD) into two categories according to a
clinical diagnosis; definite IHD and possible IHD.
Definite IHD was one who had a positive result
from cardiac catheterization or cardiac stress test,
or who had a history of myocardial infarction.
Possible IHD was one who had a history of angina
or of using medications for treatment of IHD but
had no history of definite IHD. We defined a history
of stroke into three categories; ischemic stroke,
hemorrhagic stroke and unknown.

We defined smoking status into three
categories as the followings; current smoker was
one who continued smoking until the day of
examination or who quitted smoking less than one
year from the day of examination, ex-smoker was
one who quitted smoking at least one year from
the day of examination, and non-smoker was one
who had never smoked.

We defined alcoholic drinking status into
three categories as the following, current drinking
was one who continued drinking until the day of
examination, abstinence was one who quitted
alcoholic drinking at least one year from the day of
examination, and non-alcoholic drinking was one
who had never drunk alcohol or drank less than 2
times per month.
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Fasting plasma glucose, serum total
cholesterol, high density lipoprotein cholesterol
(HDL-C) and triglyceride levels were determined
by the enzymatic methods. Low density
lipoprotein-cholesterol (LDL-C) was calculated
using the Friedewald’s formula (LDL = total
cholesterol - HDL - TG/5). Glycosylated
hemoglobin (HbA1c), plasma creatinine, and urine
microalbumin were determined their levels by the
central laboratory of Maharat Nakhon Ratchasima
Hospital with standard methods including local
quality control. Urine analysis was performed by
using a urine specimen in the morning.

The study was approved by the ethics
committee of the Endocrine Society of Thailand
and by the Institutional Review Board of Maharat
Nakhon Ratchasima Hospital. Informed consent
for the study was obtained from each participant.

Statistical methods

Descriptive statistics was used to describe
the studied subjects in mean + SD for continuous
variables and percentage for categorical variables.

Results
Atotal of 1,000 patients with type 2 diabetes
mellitus were registered in this study which consisted
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of 273 males and 727 females. The mean age was
59.4+10.9 years and the mean duration of diabetes
mellitus was 8.2+6.8 years. There were 46.7% of
patients having a history of DM in their first-degree
relatives, 60.7% having hypertension and 47.7%
having of dyslipidemia. For the payment of diabetic
treatment, 47.9% of patients had paid their payment
as government officers, and 35.1% paid through
the thirty-baht universal coverage. The proportion
of diabetes mellitus according to age of patients
and that according to the duration of diabetes are
shown in Figure 1 and Figure 2, respectively.
Proportion of type 2 diabetes peaked at age of
60-69.9 years and most of the patients had duration
of diabetes of 1-5 years. The demographic and
baseline characteristics of type 2 diabetic patients
are demonstrated in Table 1. Proportion of diabetic
patients with overweight (BMI 25-29.9 kg/m?) was
35.8% and those with obese (BMI>30 kg/m?) was
11.6%.

The percentages of type 2 diabetic patients
who reached the target of diabetic management
according to ADA recommendations® are
demonstrated in Table 2. Only about one-third of
patients could reach the goal of glycemic control
which was FBS <130 mg/dL or HbAlc <7%.
Nearly half of patients had diastolic blood pressure
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Figure 1. Percentage of type 2 diabetes mellitus by age of patients
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Figure 2. Percentage of type 2 diabetes mellitus by duration of diabetes

Table 1. Demographics and baseline characteristics
of type 2 diabetic patients

Parameters
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Sex (humbher) (%)
272 (27

<80 mmHg; however, only one-third had systolic
pressure <130 mmHg. About the status of lipid
control, there were 50.2% with total cholesterol of
<200 mg/dL, 56.9% with triglyceride <150 mmHg,
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and >50 mg/dL in female, and 35.8% with LDL
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o
4

Kers

ing (num
2)

patients who were under the retinal examinations,
tabetic retinopathy (DR) was
17.1% which consisted of non-proliferative DR

5.1)

[MNPDR) of 7.6% and proliferative DR (PDR) of

29— 5%—9He.loref patients had overt proteinuria

ver) (%)

: A
18.5-24.9

479(47.9)
25.0-29.9 358(35.8)
>30 116 (11.6)
Body mass index (kg/m?) (mean+SD) 25.1+4.5
Systolic BP (mmHg) (mean+SD) 141.7+24.1
Diastolic BP (mmHg) (mean+SD) 77.8+12.1
FBS (mg/dL) (mean+SD) 151.9+54.2
HbA1c (%)(mean+SD) 7.9+2.1
Serum creatinine (mg/dL) (mean+SD) 15+1.1
Total cholesterol (mg/dL) (mean+SD)  203.8+47.2
Triglyceride (mg/dL) (mean+SD) 164.7+106.7
HDL cholesterol (mg/dL) (mean+SD) 55.9+16.0
LDL cholesterol (mg/dL) (mean+SD) 115.2+38.7
Non-HDL cholesterol (mg/dL) 1775+52.2

(mean+SD) (n=242)

‘Table 2. Percentage of type 2 diabetic patients
who reached the ADA recommendation

Parameters Number (%)
Systolic BP <130 mmHg 333(33.3)
Diastolic BP <80 mmHg 565 (56.6)
FBS <130 mg/dL 376(37.6)
HbAlc <7% 319(31.9)
Total cholesterol <200 mg/dL 502 (50.2)
Triglyceride <150 mg/dL 569 (56.9)
HDL cholesterol

>40 mg/dL in male
>50 mg/dL in female 662 (66.2)

LDL cholesterol <100 mg/dL 358(35.8)
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and 8.0% had serum creatinine of more than 2 mg/
dL. Nevertheless, the result of microalbuminuria
was limited in this study. About macrovascular
complications of diabetes, 6.1% of patients had a
history of ischemic heart disease and 3.4% had a
history of cerebrovascular disease.

Hypoglycemic agents used by type 2 diabetic
patients are shown in Table 4. Sulfonylurea was
the agent which was used by most of diabetic
patients (80.4%), and metformin was the second
common agent used (66.1%). Most of patients who
controlled their glycemic levels with oral
hypoglycemic drugs received a combination of two
agents (60%). Insulin was used by 12.7%, i.e.:
46.5% received insulin in combination with single
oral agent and 30.1% received insulin alone.

Table 3. Percentage of diabetic complications of
type 2 diabetic patients

Parameters Number (%0)
Diabetic Retinopathy (DR) (n =633)
Non-proliferative DR 48 (7.6)
Proliferative DR 60 (9.5)
Cataracts (n = 814) 338(41.5)

Legal blindness related with 9(0.9)
diabetes mellitus (n = 965)
Diabetic nephropathy (n = 962)

Overt proteinuria 246 (25.6)
Serum creatinine >2 mg/dL 77(8.0)
History of foot ulcer (n = 1000) 66 (6.6)
History of leg amputation (n=1000)
Above knee amputation (AK) 2(0.2)
Below knee amputation (BK) 4(0.4)
Toe amputation 8(0.8)
Absence of peripheral pulse (n = 1000) 48(4.8)
History of ischemic heart disease (n = 994)
Possible 30(3.0)
Definite 31(3.1)
History of revascularization in patients
with IHD (n=61)
Coronary bypass graft (CABG) 5(8.2)
Percutaneous coronary angioplasty 5(8.2)
(PTCA)
History of cerebrovascular disease
(CVD) (n=1000)
Ischemic stroke 28(2.8)

Hemorrhagic stroke 3(0.3)
Stroke, unidentify 3(0.3)

Table 4. Percentage of type 2 diabetic patients
treated with different hypoglycemic agents

Medication Number (%0)
Insulin 127 (12.7)
Sulfonylurea 804 (80.4)
Non-sulfonylurea insulin 23(2.3)
secretagogues (glinide)

Metformin 661 (66.1)
Thiazolidinediones (TZD) 12(1.2)
Alpha-glucosidase inhibitors (AGI) 17(1.7)
Diet control alone 71(7.1)

Combination of oral hypoglycemic drugs
(OHD) in 873 patients without insulin

Single drug 300(34.4)
Two drugs 529(60.6)
Three drugs 42 (4.8)
Four drugs 2(0.2)
Combination of insulin and OHD
in 127 patients with insulin
Insulin alone 38(30.1)
Insulin with single OHD 59 (46.5)
Insulin with two OHD 29 (22.6)
Insulin with three OHD 1(0.8)

Moreover, there were 7.1% of patients controlled
their glycemic levels with only diet control.

Discussion

Diabetes mellitus is epidemic worldwide
among increasing number of aging population and
globalization. The WHO predicted a doubling
number of diabetic patients in the next twenty years
especially in developing countries in Asia.®

Diabetes is a chronic disease causing both
micro-and macrovascular complications.®
Hyperglycemia has been proved to cause diabetic
retinopathy and nephropathy while the micro-
vascular complication is the leading cause of
blindness and chronic renal failure. Diabetic patients
also bring other component of the so-called
metabolic syndrome, i.e., hypertension, dyslipi-
demia, abdominal obesity and the consequent
cardiovascular diseases.?

This study enrolled 1,000 patients with
diabetes type 2 which were large enough to assess,
determine and evaluate the diabetic care, diabetic
management and diabetes-related complication in
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tertiary care level medical center at Maharat
Nakhon Ratchasima Hospital.

More than 90 percent of patients had type 2
DM and male to female ratio was 1:2.6 that is not
different from previous studies in Thailand, which
was about 1:3. The mean age of patients was
59.4+10.9 years, similar to other studies in
Thailand, which the range of age was 55.1-64.6
years. The duration of DM was 8.2 years,
equivalent to other study in Thailand, which fell in
the range of 8.4-10 years. The patients with BMI
>25 kg/m?were 47.4%, which is consistent with
earlier studies in Thailand Diabetes Registry
Project.® The prevalence of hypertension was
60.7%, dyslipidemia was 47.7%. The most com-
mon diabetic complication was nephropathy 33.6%
followed by diabetic retinopathy 17.1%. Our study
cannot determine the accurate prevalence of
diabetic nephropathy because the limitation in
examining microalbuminuria so we could determine
only patients who had overt proteinuria. The
prevalence of patients who had overt proteinuria
was 25.6%. The prevalence of diabetic nephro-
pathy in our study was high because patients had
long duration of diabetes mellitus, poor glycemic
control and poor blood pressure control. Mean
duration of diabetes mellitus from our data was 8.2
years. Our patients could for reach the target of
diabetic management according to ADA recom-
mendation for glycemic control 37.6%, for hyper-
tensive control 33.3% and for LDL control 35.8%.
This achievement was similar to those studied by
the DiabCare Asia that was between 20-30%. 2
To improve standard of care of diabetic patients
we set up laboratory to examine microalbuminuria
for early detection and early management of diabetic
patients before they turned to be overt diabetic
nephropathy and tried to bring the patients to reach
the target of ADA recom-mendation.

In this study we found diabetic retinopathy
17.1%. This was lower than 30.7% from Thailand
diabetes Registry project. The patients whose eyes
were taken eye examined by ophthalmologist were
only 63.3%, compared to 75.6% from Thailand
Diabetes Registry Project. Hence, our study could

underestimate the real prevalence of diabetic
retinopathy. Retinal examination by ophthalmolo-
gists annually in asymptomatic patients is an
important issue in taking care of diabetic patients
for early detection and intervention for diabetic
retinopathy in combination while aggressive
glycemic and blood pressure control would reduce
the prevalence of diabetic retinopathy therefore
reduce the numbers of patients who developed legal
blindness.

Previous, large studies have shown that
diabetic complication can be prevented by good
glycemic control combined with other metabolic
control of blood pressure and lipid profile. Getting
anannual check up is an important strategy for early
identification and management of diabetic
complication. 314

Type 2 diabetes mellitus is an important health
problem in Maharat Nakhon Ratchasima Hospital.
Both long term follow up and long term management
are very important issues in taking care of patients
with diabetes mellitus in order to decrease burden
of diabetic complication both microvascular and
macrovascular.
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